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PROGRAM FOR RECORDI NG OR REPRCDUCTI ON CONTRCOL, AND DATA STRUCTURE
I NCLUDI NG CONTROL SIGNAL 10 Technical field The present invention
relates to: an information recording nmedium such as a high density
optical disc, onto which various information can be recorded at high
density, such as main picture information or video 15 information,
audi o information, sub-picture information, and reproduction control
information; an apparatus for and REFERHIIOdN recording the
information onto the information recordi ng nedi um an apparatus for
and a nethod of reproducing the information fromthe information

recording nediunm an apgg@%@%@m&mcgmof bot h

recordi ng and 20 reproducing t ormat1 on; a conmputer program for

control ling the rENRORMAJION RECORDLGG APPARUSANDIMESHOIS Ur e
including a control signal for reproduction control. Background Art

25 DVDs betonme coMNRRMATIPNIRERRQDECENG B RRARATUISANDUMETHIOD, mat i on
is recorded, Sﬁiﬁﬁés content information, which is video i nformati on,
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10
Technical Field
The present invention relates to: an information recording medium,
such as a high density optical disc, onto which various information can be
recorded at high density, such as main picture information or video
156 information, audio information, sub-picture information, and reproduction
control information; an apparatus for and a method of recording the
information onto the information recording medium; an apparatus for and a
method of reproducing the information from the information recording
medium; an apparatus and a method capable of both recording and
20 reproducing the information; a computer program for controlling the
recording or reproduction; and a data structure including a control signal for

reproduction control.

Background Art
25 DVDs become common as optical discs on which various information

is recorded, such as content information, which is video information, audio



information and so on. According to a DVD standard, the video
information (video data), the audio information (audio data) and the
sub-picture information (sub-picture data) are packetized each with
the reproduction 5 control information (navigation data), and are
mul ti pexed and recorded on a disc in & programstreamformat of MPEG
2 (Moving Picture Experts Group phase 2), which is a high

per formance encodi ng technol ogy. Anong them the video information
has data, which is conpressed in a MPEG video format (1 SO 13818-2),
by one stream in one programstream On the other hand, 10 the audio
i nformation iBBEEPRequbRichug| infarmatipnofor f drendike, (repmdudtione aontRCM

AC- 3, MPEG a 0 _and so,on) and can hav ta for up tq 8 streans in
one progr amligibrmel% AT G S - &C&‘Fﬁ}l’@ tp ﬁfﬁ%\?ﬁﬁfﬂp&ﬁrq, §€‘?ﬂé‘fi%@é"1§§m@n
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can have data for up fo 3 reans 1 n one program

case of the DMormasotestriinad ARRY hre FRLELEEY X Twifl tRA rgrﬁuctitoﬁe
sel ectable audio information (e.g. streans of a stereo sound, a

surroundi ’g soutmel, infommativg ueedigafiog ldatd), salind, maltgehesdloprRaE6, 2
sound, and the like) and a plurality of streans of the selectable
sub picture %3P RaIPERm ptaeam faymes shMESG 3 Maviog Pictuist Exdeets GGoghi sh

subtitle, an e, i ke) are,20 nultipl exed and recoyded, by using the
program str eg)%ggeo%)lﬁ&%?%st H hfgg‘s?)eé%“?maf“c? WB%?ﬁrté‘g‘ﬁP{S‘gy-t Heneagdem,
| nformati on iche Gdéo MRkLE R Hab afita, §Rich X A Besed WPL SAMES vidl ol OVD:

it is possible to display a nenu Screen, o instr

repr oduct i on (B 13818) by vheleRedABYOSe pusRarkfrodal | O4Stheldipat hans of
a player and change the setting of the player. The nenu screen 25 is
const ructiéd Bhe andplinfpimefion seleardabirea plirality airfortntees Kid< éinom: BCHE i | |

screen which r nds to a so-called still picture. A user selects
t he button, t‘qg’pé ﬁ?ﬂ raisie axkeuen andcarhexp dpt foy we sereingams e lones

changi ng t hep?&%ﬂ:ﬂg 'stream. The sub-picture information is defined by a bitmap, and is
compressed and recorded in a run length method, and can have data for up to
32 streams in one program stream.

15 In the case of the DVD, as described above, a-plarality of streams of
the selectable audio information (e.g. streams of a stereo sound, a
surrounding sound, an original English sound, a dubbed Japanese sound, and
the like) and a plurality of streams of the selectable sub picture information
(e.g. streams of Japanese subtitle, English subtitle, and the like) are

20  multiplexed and recorded, by using the program stream format, with respect
to one stream of the video information in one movie or film, for example.

Moreover, in the DVD, it is possible to display a menu screen, in order
to instruct the reproduction and stop of video images, use the various
functions of a player and change the setting of the player. The menu screen

25  1is constructed by displaying a selectable button or the like on a still screen

which corresponds to a so-called still picture. A user selects the button, to



subtitle, or point of view, for exanple. Disclosure of Invention 5
However, in the DVD constructed in this manner, in terns of the
standard thereof, the nenu screen corresponds one-to-one wth the
still screen. Therefore, for exanple, if the nmenu screen is changed
during reproduction on the player, it 4s necessary to read another
still screen in addition to reading information about another nenu
screen. At the sane 10 tinme, it is necessary to display another nenu
screen on the read still screen. Therefore, there is a technical
probl em t hat hhe readi ng and di splay output processes required for
the change of'RE¥EY FEREHE & eXFesRRRYRE Famyiang. evch he chphgiyerthe Monedver
in the DVD ¢ .nucted. in.t.his. manner, in the standard 15 thereof,
it is possi bl%gﬁ%lglg’roé%mlttﬁfew?vﬁ‘ff(%]f?fgﬁp&ér‘i about the nenu screen only
after a user designates a nenu screen to be displayed next.
Therefore, it is inpossible to read in advance even the nenu screen
that is expediedosure bfidnvergipassary, such as the nmenu screen which is
di spl ayed after the display change. Asa result, there is a technical
probl em t Bat it nederevar derthai PVDiwestzaeted in ¢l hivenernfroteyaisi afrehabout

the menu screen and it is jnpossible to instantly change the nenu
screen. In a&gerrtdiab‘ﬂ,til‘ifﬁ°$ rté?]d%‘?ﬁq §CIEHR ARt PRPOB e oRERORET Matdin thet mille i s

o, Possil 11 bl TRMUGR:R RLOLSATLPS L0r TACE Bechuse of o 4 ncr ease

in the reading or display outpu

th oducdi el itSis - sl :
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have a great effect on a series repr oduction o con

i nformati on iedditioditngeading vifermatidrhebduk l@othdr mdnul Srddaer 8f Ihe s@fe
obj ect of the present invention to provide an information recording
medi um  df | B Mef NePeSPaYE ¢ disnlpyegnothrea menugnrken on the read still screen.

Therefore, there is a technical problem that the reading and display output
processes required for the change of the menu sereen weigh heavily on the
playex.

Moreover, in the DVD constructed in this manner, in the standard

15 thereof, it is possible to read the information about the menu screen only after
a user designates a menu screen fo be displayed next. Therefore, it is
impossible to read in advance even the menu screen that is expected to be
necessary, such as the menu screen which is displayed after the display
change. Asa regult, there is a technical problem that it needs a certain time

20  to read the information about the menu screen and it is impossible to
instantly change the menu screen.

In addition, by frequently changing the menu screen, there is a
possibility to reduce a process performance because of an increase in the
reading or display output process of the information about the menu screen.

256  Thus, there is a technical problem that it may have a great effect on a series

of reproduction of normal content information including a movie or the like.



met hod, an information reproduci ng apparatus and net hod, an
information recording | reproducing apparatus and net hod, a conputer
programfor 5 recording or reproduction control, and a data structure
including a control signal for reproduction control, in which a
plurality of menu screens can be easily changed and which do not
wei gh on the display output of the nmenu screen, in order to solve

t he above-nenti oned probl ens, for exanple. (Information Recording
Medi um) 10 The above object of the present invention can be achi eved
by an information_recording nmediumon which there are recorded:
content informati8nis Brazefere anf ehientit dfovhef presetaf invemigora thytrdwide nENU
whi ch all ows .a operation.as for the content inforpmation; and play
list infor rratling)r"imia n lﬁﬁcfra’ﬁ’ignﬁleﬁ’é‘ﬁ?’o%dfl OFfatien yetEdingf appatates mndnt

i nformation i.t-of ltem. i.ch constitutes.the content,

i nf or mati on %aﬁag,%lﬁéldgg@ggg%%ﬁ‘é@% S‘HP“F‘E‘B#’&’SUBFEIJBH’, 27 HEOBRANCEN

i nf ormati on iveedrafieNg réhrBlutial | b . lcla can
constitute the but tg(r)ln ﬁ%nu axﬂédh\%\%%gieusd?%%%yﬁ%gﬁéggﬁﬁgﬁéﬁigrg%g o?()erach
ot her. Accor deegding drhepiadiiciiomtdndrvl r febs dangstiedutimdeludidiea REQsaNt

20 invention, there are recorded a series of content information
whi ch i ncl udeieng! for yeprodpetiqragontirol, rio mhiche whwabty ¢fhaen keeeranentbee

button information for. defining the button nenu to perform an
operation as e]aghy ?%aé’gégﬁpgrﬁhml? %f’dﬁoﬁé{‘ie?%’n‘?n ﬁ*}?e‘s-l‘ﬁﬂﬁ-‘( GHIRW o thaatesn | s
i nformation L spl -whi.ch .i.s_displ ayed toget her
with the conisgrﬁtg h%%foﬁeg&??%ﬁ%&%ﬁ%ﬁ%ﬁgﬁ%% L %%?%?JJ%{)?% P6t the

content i nf or nhio@Matibn Recoddihl Mbdikig) r epr oduction of the title).
Here, the "content information” of the present invention is provided
5 with: ¥he vi dedtlinflbevendtiesh ofitthe hprésedt datemsion cahild aghigtedrisy er a

nmovi ng picture, which constitutes a novie, animation, |ive-action
film and théanPR%t,lOIhrfacql‘H’élg medium on which there are recorded: content

information; button information for defining a button menu which allows an
operation as for the content information; and play list information for
defining reproduction sequence of the content information by a unit of item,
15  which constitutes the content information and which is accessible upon
reproduction, the button information including a plurality of button pages
each of which can constitute the button menu and whose display can be
changed to each other.
According to the information recording medium of the present
20 invention, there are recorded a series of content information which includes a
title prepared from a movie or the like, and the button information for
defining the button menu to perform an operation as for the content
information. The button information is information to display the button
menu which is displayed together with the content information, during the
25  reproduction of the content information (.e. during the reproduction of the

title). Here, the "content information" of the present invention is provided



audi o i nformati on which indicates audio which constitutes nusic, a

di al ogue, a sound effect, and the like, along wth the video
information or independent 5 fromthe video information. The video

i nformati on which constitutes such content information may include a
part which indicates a still picture or, noving picture which can be
a background i mage in displaying the "Button nenu" of the pr esent

i nvention. Mreover, the "button nenu" of the present invention is
one type of nenu screen which can perform various operations 10 and
di spl ayed on a screen, for exanple, and includes a nenu screen in
general on wivigh thheidepenfamiagivnivehigeintliatmadh dMl Beuacs 8ofink Bicd@e

di splayed in the nenu screen. Mreover, there is also recorded the
play |ist ifOfHEeTIsHRTes R maets, @okgatione livepetim o, ondghe libscadathet he
cont ent inf%ﬁﬁﬁ%%ﬁﬁhna 3 Tgﬁﬁﬁf re, in_the reproduction of the

i nf or mati on recor ai g reaian® nficateg apdio sthich.congtituten musiee dinlogue,
content i nforgguhen u [SIRA ! ?rg;d' t.he audi

i nformation, by repfg%ﬁx?ﬂﬂ%ﬁéﬂ&ﬁﬁ% t%%lhr#l g&% i on%ﬁg"% lélﬁ(ge@fe ??eé“g by
the play |8 stfrinnftie nigled Gifoiratind €The ivided GEREEAHGE wMdheoh Bt @y | 1 St
information. In parallel with the reproduction of the content 20

i nformati on, cpytent prioxhaationgmay butlnde ai peroriech onligded 2 stfll pistyposi bl e
to reproduce the button information. In particular, the button

i nformation A& RICHre #hich canghe p baekepowulyisenge in déwlating they"buttan be
changed. Eac " plurality of bytton eg has information which
can be di spl ra}?/‘%gl taogﬁ‘e lfﬁ?ﬂ'k vaén%%n‘t Orﬁ?ﬁe?’gﬂe ﬁﬁ’r‘if?,n ey 9f Fhegpresrat
reproduct i on iRfentiBf ié BAOtyTR I M flct! i IRe Hé?forﬂqsm?%déro%le{'gt%ns of
button pages may have a tfee structure 1 n which one button page and 6
anot her biot t emd plig®apede om s serbad, el \Wkiripleaahd Ahllgdes 4 NBEhu dutebngnt he

reproduction of the button page, for exanple, by selecting a button
page general on which the operation is performed by selecting a button displayed
in the menu screen. Moreover, there is also recorded the play list
information for defining the vreproduction sequence of the content
information,

15 Therefore, in the reproduction of the information recording medium,
it is possible to reproduce the content information, such as the video
information and the audio information, by reproducing a content information
part specified by the play list information in order, in accordance with the
play list information. In parallel with the reproduction of the content

20 information, by reproducing a butfon information part, it is possible to
reproduce the button information.

In particular, the button information has the plurality of button pages
whose display can be changed. Each of the plurality of button pages has
information which can be displayed and outputted as the button menu,

25  during the reproduction of the information recording medium. The plurality

of button pages may have a tree structure in which one button page and



different froma button page which constitutes the currently

di spl ayed button menu by an instruction froma user or the like, it
is possible to display 5 another button nenu. In other words, if the
button page to be displayed is selected, it is possible to change
the button nmenu, relatively easily. Therefore, it is unnecessary to
change the button nenu together with a still screen correspondi ng
thereto one on one, so that it is possible to realize a nmulti-page
menu (i.e. a plurality of nmenu screen display) by changing the 10
button page. In addition, it is possible to change the display of the
button nenu IRpotherdigtongpegecarti spoayteds witheeahuothki. t yTieh, Hurihgntheages
included in the aaqe %yﬁ%on information. In other words, there is no
more need t o “PRRAUCHRs o thet Pustery pager dompexamnles by stledimeaa (hustgar piges s
of a | ogicall [ 1 uralit f data). Thuys, there is a
great advant 5%%&% ]ﬁg@y@ta%ﬁly%gg g‘? %}"lé" t°8n8t¥8%ﬁ(§ge %“%%%yéﬁ?ﬂlﬁ%egg’i"é@?l
such as a e EPRSUABIhObARM Baflet B: 3nCTe, f2BUISHE OF albfly

di spl ay change process of the button nmenu on an in
reproduci iy appéwabution Aena. rBsothts waeBOIFdhe Gutten bhg iofﬁe%gﬁhiré?ﬂs

recording nedi um of the 20 present invention, it is possible to
di spl ay or néeleeted.diits 3¢ aigpssible ot thengerstha, butdsn onemsi orlatieiyndsily. by
the user's oqi%%%ion.durin% the reproduction of the content _
i nformation. “APTEHE LAFBIRCAELY to Ghangg ihe hytton yerh taggiher Nathha stibn
nmenu, relativghy, easid¥n@ad Pp educi ng..,a process, performance,
by having t ﬁe bl ar a% |p¥13} 0 ‘é%l{e oé#epalbgg?’ ngth]aﬁ%oﬁe?c’:i% o Rl .
i nformation nadapdbetdmRdl ?ﬁux’éﬁﬁy_ B B8RA screb P \IEDIdyP By dnlfsiRbaYe! | St
information includes: iteminformation for specifyling ¥ ea item
whi ch coriét i buttespaegee content information; and sub item information
for specifying th% button information corresponding to the each
n addition, it is possible to change the display of the button menu by
changing the display of the plurality of button pages included in the same
button information. In other words, there is no more need to read
information from a plurality of data (regardless of a logically or physically
15 plurality of data). Thus, there is a great advantage that it is possible to
reduce a system resource, such as a memory consumption and load in a CPU
required for the display change process of the button menu on an information
reproducing apparatus.
As a result, according to the information recording medium of the
20 present invention, it is possible to display or not to display the button menu,
as occasion demands, by the user's operation during the reproduction of the
content information. At the same time, it is possible to change the button
menu, relatively easily and without reducing a process performance, by
having the plurality of button pages.

25 In one aspect of the information recording medium of the present

invention, the play list information includes: item information for specifying



itemas a sub item According to this aspect, the iteminformation
specifies each item 5 which constitutes the content information, and
the sub iteminformation specifies the button information
corresponding to the each itemas the sub item Therefore, in the
reproduction of the information recordihg nmedium it is possible to
reproduce the content information, such as the video information and
the audio information, by reproducing a content information 10 part
specified by the iteminfornmation in order, in accordance with the
item information, In parallel wth the reproduction of the content

i nformation, R¢h Hepr sthidi rmgnstithtest dhe i ohtsmiratifomasmnt spesibi demby

the sub item. nformati.on, .hp aﬁc rdance with the sub item

i nfoor mat i on, TR & Weeiting theprbivndatormatiop geuresponding terihe eash The

reproducti on ;pf gﬁgs pﬂ%ﬁnt information in parallel 15 with the

reproduction of the button information can be performed, technically

wi th al nost no proMdeelindYo RERPAHEY, BROUEMNE G n]2Rh PG ELOBadhdf6, ON

the information reproducing apparatus. Then, 1f the user desires to

di spl ay hé bulitlomomsbitutesithe i confpas shioheation, i andecicat @ e infeigt-aih! v

di splay the button nenu that has been reproduced by using the sub

i t em i nf or natSPeGissthefudtopoinfapation gemediosdingyte dhe eatvitehescibatsaht

i nformation ichq;s‘gein éegrod ced gglg%%ng the iteminformation.

On the contrdfP FEPrAREND the reprodyrlion gkihe dpfarmation regudieanediug %p| ay

t he button kik1ad S P i t i splay the button .nmenu. that

i s being reg?g d?g'hb30u%%%gﬂ%ﬁeﬂgug&ﬁ?%%fﬁ%?%?#%Pi8ﬁf 8n Hhge video

content inf ors_ﬁmzh@tﬁbmcmleiaszdhﬁhtwmaﬁ&&,qﬂ%ﬁ%dhmn 2icBSteh N fdrkon

information. 25 Nanely, it is possible to change the display

non- di spl By ofart $pecified bpihengam, infamatios as boler,dankaddandce witle G igance

with the user's instruction by using a a renote control operation, a
W

panel oper at PBIF™EHI- ¢ e PryaRlel with tharsprrsuctianpeiche emtetidnorationaby on
recording rreq'!aﬁ%l?gmgt Q %u&[}g ?n O}mation part specified by the sub item information,

in accordance with the sub item information, it is possible to reproduce the
button information. The reproduction of the content information in parallel
15  with the reproduction of the button information ean be performed, technically
with almost no problem, by properly reducing a reproduction rate on the
information reproducing apparatus. Then, if the user desires to display he
button menu, it is possible to immediately or instantly display the button
menu that has been reproduced by using the sub item information but has
20  never been displayed, onto the content information which is being reproduced
by using the item information. On the contrary, for example, if the user does
not desire to display the button menu, it is possible not to display the button
menu that is being reproduced by using the sub item information, on the
content information which is being reproduced by using the item information.
256  Namely, it is possible to change the display / non-display of the button menu,

as occasion demands, in accordance with the user's instruction by using a



invention, at |east one of the plurality of button pages incl udes
button command information for defining the operation. 5 According
to this aspect, it is possible to performvarious operations (e.g.
operations of giving an instruction to reproduce and stop, and
changing a subtitle and audio, etc.), g¢n accordance with the button
command i nformation. The button command information is preferably
included with it associated wth button inmage information described
later. By this, it is possible to 10 performthe various operations,
relatively easily, b el ecting and executing a predeterm ned button
defined by trFénB¥ﬁ‘i%ﬁmfwg%ﬂqnnﬁ@ﬁﬁﬁtop%tm arthglkeon  nmenu which is

di spl ayed and out pyt 1 el O”asﬁé‘ct%ﬂfht%rig }.%gtgm{%?r duc]%ng%upgﬁgﬁég%ggm

. T
described later. |In ANother aspec

medi um of t hegnpésante 14 i Jhwest i;l‘fénplu"iléli CHShu@HE Qke ngﬁhﬁlley rh%:iitohy of

button pages includes button contro I nformation bél assocl ated
with at | eastcoomeadditfoematiomfpe defiding od dpefatioshi ch is di spl ayed and
outputted as the button nmenu, and for displaying and outputting the
button i mdge i nf ordeerdirg tonddoastienty itt i nobsibleds pechym ivhribes qesstidise t o
properly display and. output, 20 the button menu which includes at

| east one bu?of"gn(’pief:fﬁtj’é‘si" BRERRBTckiop to repradush andign, andichangisg ri bed
| ater, etc.), j -t utt on. . cont.r i nformatjon (e.qg.
necessary butt: gﬁﬂ% ?rlg%g‘?ﬁﬁ!r)f?e 3@#&% ?cgonr%gxﬁ%? Wlﬁ]ig @?%‘ﬁ#o&fom m#" Fe%es
the display poebdteh Qmbde e RontiB §rOULRN 1l MRAE it A JREL ) -

In addition, by separately having the button i mage i nfornmation and
the 25 butt orwitlobuttoh imageinfathation désciibedgsi. DI t18s,1i€RedoREMIY tHSE
the same button inmage information by using a plurality of button
control i¥f omgEermethe Yariogs opeatipnsaselatively asilydyveselesting endeteroring a

com 1ol & 1 OB SBied0 ) S0 BT bl T IR TS
menu which is displayed and outputted on an information reproducing
apparatus described later.

In another aspect of the information recording medium of the present

15 invention, at least one of the plurality of button pages includes button control

information being associated with at least one button image information

which is displayed and outputted as the button menu, and for displaying and
outputting the button image information.

According to this aspect, it is possible to properly display and output

20  the button menu which includes at least one button image information {(e.g.

button image data described later, etc.), on the basis of the button control

information (e.g. necessary button image information and information which

indicates the display position or the like of the button image information).

In addition, by separately having the button image information and the

25  buiton control information, it is possible to repeatedly use the same button

image information by using a plurality of button control information. In



reduce a data amount. Incidentally, the above-nentioned button
command i nformation maybe included in the button control
information. 5 I n another aspect of the information recording nedi um
of the present invention, the button control information includes at
| east one of button image nunber inforpation which indicates
association wth the button image infofmation, display position

i nformati on which indicates a display position on the button nenu of
a button defined by the button inage information, and 10 near by
button information which indicates a change in a state of the button
caused by t heotbpemardsonf thaoe tr idhierimiton dohi:®] af@esdtion] thdrs iPasskdd & t O
di splay and ogtdpugﬁ arious buttons which constitute the button nenu,
in a desired 3&Fdee Puien jmagasinformatipp foreagh buttish pageo add stk ayssineto
output it as butt on_nen ich i re. 15 convenjent for the
user. In anotﬁgr%ceaggggat 2o m%thgﬁ“#&ﬁ'h’?ﬁﬁr@@@%ﬁﬁeﬂflﬂﬁe%mwommm@e
resent i nverkd : 1.C £ or ded reproduction
p SiRdrAAtioR %Mqucﬂu%lﬁ' i the biuﬂélﬁ &ﬁ%’feﬁ f £ mb% P

control information for contr I ng suc & t%on i nf or mati on

specified by the hubndth@masbbdof il in@Rmadiod &Y ERediint & thi present
superinposed on or replaced by one 20 portion of the content

i nformati on coverdiportbe hgtton dhigcbivfoxmmationf tichiks @B lesd el dfefuby t he
sub iteminfarmation, or is not displayed at all, selectively in
accor dance wi'f1REeREEbRRInforastion atidnindicates aprogidtion vk thabutiouimeget 0

based on ¢ he PASPARE ABIA Bt GBT i ther Phoh el R piglavoeseition
navi gation pagksb battoh Aok i puliBh dBHAIPLFe bR BRENV;.SRLBY e

button information specified by the s teminrornmati on as

button meku, wwiat-hy b@ttos tgfeirh SRSV Iigh iXtBcAled 4 Shrgd i@k Bdth 0N HRM@t0R"
replacing it by one tgorti on of the correspondi ng content

i nfor mati on, c3Bseddiyitheoperatiomccor dance with the

According to this aspect, it is possible to display and output various
buttons which constitute the button menu, in a desired aspect. As a result,
1t is possible to display and output it as the buttom menu which is more

15 convenient for the user.

In another aspect of the information recording medium of the present
invention, on which there is further recorded reproduction control
information for controlling such that the button information specified by the
sub item information is displayed, with it superimposed on or replaced by one

20 portion of the content information corresponding to the button information
specified by the sub item information, or is not displayed at all, selectively in
accordance with external designation, in reproduction.

According to this aspect, the information reproducing apparatus
performs control based on the reproduction control information stored in a

25 navigation packet or the like, for example, to thereby display the button

information specified by the sub item information as the button menu, with



external designation. Alternatively, the information reproducing

apparatus does not display the button information at all selectively

in accordance with 5 the external designation. Particularly, in

di splaying the button nmenu, the proper button nenu corresponding to

the content information can be imrediately displayed, on the basis

of the button information, which has b®en reproduced in parallel

with the reproduction of the content information before displayed

and which has been in a readily displayable condition. 10 . In

anot her aspect of the information recordi ng nmedi um of the present

i nventi on, thsugdsvintposing rthe biktbn dwfoirsati@Ceitd od rélﬁﬁlﬁﬁgﬂﬁrbﬂﬂefbo&ﬁ& of

content information, in'a content space in which the content

i nf or mati on i &er @ekspeling pehtomli tiforoweiopi esleaivelyaireaccofdaacy @6t ehieng

area. According to ?hls spect, the content information and the

button 15 i n?’gflr’i‘&{ ¥y LlFrgatveln the énfarmationoigpreducisg apparatus

that the par I - Bl reprodyction of the both is |
T

relatively easy. Here, con

is a unit of thecRtEnhNiQimmtiben ?é}tﬁ&hgﬂfr,%o(gggé%agn%%eeﬁuttéﬁmn%ﬁwhae

corresponds to a unit in performng a repro oh process W

pl ayer, and ivdpoabetom mant owhiespondity @6 padsordtehtamiahediowhesne Yehe
content 20 infornmation_is recorded. In other words, the content

i nfor mat i on aftdelyhdisplared, nobadraisisnofathe utoor tttmiation hehichries

content spac there.is.no need to ransfer a space upon the
reproduct i oneqeﬁntl?%o%lé‘iegllﬂl Eﬁra(r?l@]p?’ﬁh &{E‘E F%O‘i‘?cm% @P'E}\%’Dmieﬁ? BYormation,

and thus it i i e._parallel. r.eproduct.ion,
relatively eal%ﬁ%ﬁ_ﬁﬁé%& @{ieég(%rp ec,ﬁiq{aglga%alrnaa[ 1oy QBPISQ‘{P@? PRI + he bot h
is 25 performed byl ditisa®psey ot &@iﬂi@frﬁgﬁ&?fewr_ﬁgﬁ}neﬁ%ﬁlﬂiﬁ’ prebdif

content information anong themis always reproduced, displayed and
out putted, 1ZEnvegfiope thhdubfontiofrinafion Matiecrrded togethepr etBnthe @hvy s
reproduced aqgfoﬁnelgggﬁ, Iig %l c%nteglt glg)altcg){r? gvh?crllldthg%gr?tggﬁg iencij'cirmation is recorded
and which occupies one area of a recording area.
According to this aspect, the content information and the button
15  information are recorded in the same content space, so that the parallel or
simultaneous reproduction of the both is relatively easy. Here, the "content
space” of the present invention is a unit of record information in the recording
area, which corresponds to a unit in performing a reproduction process with a
player, and indicates a unit which corresponds to an area where the content
20 mformation is recorded. In other words, the content information and the
button information are recorded in the same content space, there is no need to
transfer a space upon the reproduction in the parallel reproduction of the two
information, and thus it is possible to perform the parallel reproduction,
relatively easily. For example, the parallel reproduction of the both is

26 performed by the same system parameter. Then, normally, the content

information among them is always reproduced, displayed and outputted,



I nci dental ly, another button information, such as a disc nenu (i.e. a
menu conmmon to the whole disc) and a title nmenu (i.e. a nenu for each
title), 5 which constitutes another button nenu, about the content
information may be recorded in a system space which occupies a
different area fromthe content space ,in the recording area. In

anot her aspect of the information recordi ng nmedi um of the present

i nvention, on which there is further recorded background i nage
information 10 for defining a background-i mage on which the button
menu i s superinposed and displayed. According to this aspect, it is
possible to p}Y]g‘B?e‘ihP@uHPQ pfexmativa isuif presentt Wlevalys rappoduved andwdlediiviiy
superi nposed and di.spl.ayed on the background image (or which is

di spl ayed on’ﬁﬂgmﬁgfg é@ﬁﬂmgnage). In this case, the 15 play |ist

i nformation prefer Wil [ i.on.whi ch assogi ates t.he
button i nfor mat i onﬁ%d%é%éatﬁﬁ’e&%g%fgb% g@%ﬁ%’%ﬁ%@’%&é 2P %cr’ﬁB’H/,h‘et fre
i nformation mBymb@mnsH t6ctael whole Ae) 9HR aitli®MMbi QM0 for each title)

I nci dentally, the background inage information may be recoréeéloﬁ

t he i nf or rat ivdrck emetititeganebeubntas: metepdndetdie tontat MBloaRtiorOmagaY
be 20 recorded so as to be included in the content information, for
exanpl e. Mor &§viseorded; dm 4 pysiera pace orhichenecupies di diffeagedanss thoutthe
superinposing it on the,background image, it may be displayed with
it superirrpogglaite ﬁﬂFﬁ%nT%ﬁéﬂmgLH$6ﬁﬁation (or a video image of the

content informatiqgy a\p@%h%p &is ; ﬁﬁ&etﬂg ng’ﬁq%{t%q‘u r%ﬁoo]l: f.ﬁl'%t c%%?liﬂ?#!b}#qd@gsein@ t he

content information, e anot he . .
i nformation ieeatith g Wedh yherefis hliched e&RMd bdR¥@RhLI %agetilﬁ_?or&'aﬁ?ht em

information may further specify a reproduction tine 12 “point of the
but t on i niPor detdefipingonbadkardvadiisiagd om whéghr ibe et ioamdriune sppéihpabd t he
iteminfor rra%ingraisplayed.

According to this aspect, it is possible to properly display and output
the button menu which is superimposed and displayed on the background
image (or which is displayed on the background image). In this case, the

15 play list information preferably includes information which associates the
button information with the background image. More preferably, the
information may be included in the sub item information.

Incidentally, the background image information may be recorded on
the information recording medium as independent information, or may be

20 recorded so as to be included in the content information, for example.
Moreover, even if the button menu is displayed without superimposing it on
the background image, it may be displayed with it superimposed on the image
information (or a video image of the content information which is being
reproduced, ete.) included in the content information, for example.

25 In another aspect of the information recording medium of the present

invention, the sub item information may further specify a reproduction time



According to this aspect, on the basis of the reproduction tine point
of the button information, which is specified by the sub item
information with 5 the reproduction tinme point of the item
information as a standard, the information reproduci ng apparatus can
di splay the button information as the nu screen, as occasion
demands. Thus, whenever the button inforfmation in a non-display
condition is displayed as the button nmenu in accordance with a
renote control operation and the like, for exanple, it is possible to
di splay 10 the button nmenu properly corresponding to the item

i nfor mati on vdighofitse bogbmgnfoepaiiny ordhe bedantlh egsodictioheind poimgofof
the display start. In another aspect of the information recording
medi um of thethﬁﬁ’@%’i"fomiaﬁ@%nti on, the sub iteminformtion my

further specify a displ.a sitio apd .a si of a_.small w ndow, in
di spl ayi ng the but %cr?PﬁiHﬁgBdP ’fSBﬁé%a%nﬁﬁé’aS‘fﬁ’%g}?ﬁPro\ﬂPﬁwrﬁ?\P‘ém of

di splay of t i i3 i : i [3S: I: .
accordance vmm'?lﬁ @@&%ﬁiﬁ%&%%ﬁlﬁ%ﬁ@%ﬁggﬂa %ghés %belt%?%%%m%dﬁ% Ymh

wi ndow spexi fthedrepyodizbifors tithe eI i0ff1BE NBdrh GAforfB8on 1431 QTsEBLdR) the
reproduci ng apparatus can display the button information as the

smal | wi ndow sfermption rappddugingfapphmtoo caredisplay fherhaitondnfordatied ys they 20
adj usting or changing the display position and the size of the small
wi ndow  whi cHOFER SRy phegasion dereandi (ThumWheneyerdhe button information

ossible to dj aV:the buytton m in the small window wth a,

8esi red si zqutsd R:!ém@éssqq?’yeﬁng{t?&l% S%S%$?ﬁ@ﬁb“ RD SHFOP AR AcCqigaaes Wk t he
information r i i : . | RV i

content inf or&ﬁafﬁog%%r%@t%%%tagﬁ%?ég %?’ﬁ%hxgﬁ%éér’gtE%lf@lni%ltée?(%%lagnd

recorded by ahambuttonfmpackeiperiphbaBsiondgndy e Godoh ¥InRE6RSS Fhehli3
unit and which stores a piece of the content information and the
button i nf orheinsiteproduederagnyddesp of the timing of the display start.

In another aspect of the information recording medium of the present
invention, the sub item information may further specify a display position
and a size of a small window, in displaying the button information as the

16  small window on a display of the item information.

According to this aspect, in accordance with the display pesition and
the size of the small window specified by the sub item information, the
information reproducing apparatus can display the button information as the
small window on the display of the content information. Namely, by

20 adjusting or changing the display position and the size of the small window
which is described in the sub item information, it is possible to display the
button menu in the small window with a desired size at a desired display
position.

In another aspect of the information recording medium of the present

25 invention, the content informationn and the button information are

mulfiplexed and recorded by a unit of packet, which is a physically accessible



According to this aspect, the content information and the button
information are nultiplexed and recorded by the unit of packet in the
content 5 space. The reproduction in the content space is perforned
by reproducing the content information and the button information of
such a packet unit through reproduction processes, such as
dermul ti pl exi ng and decoding. Nornally, the packet associated with
the content information anong themis always reproduced, displayed
and outputted, and the packet associated with 10 the button
information is,. i ent, always reproduced and sel ectively

if pres \ i _
di spl ayed and“‘b‘ﬁtaﬁ'dt‘f’gldl.l 9765 debieen P the pratenit wénmapipn randt therbwtm
constitute tq%ﬁg#%kgﬁrQ%E#Pmin t he same manner as the present

i nvention, even e on information is not mul ti pl exed and
recorded by the pag R r i-ngle, ..15 ta,
(I'nformation Record?%ghﬁgggﬁ?#tg&%ﬁgi%é?ﬁg%fﬁfﬁgbgg%%%a%@ﬂ%%ﬂng?nthe
present inveﬁhﬁmmaﬁamahﬂm&hﬁﬂm@&ﬁh@Y&ﬂmﬁﬁb&&hehﬂﬁ@fgﬁ&kﬁﬁwh@&ﬁ&ghng
apparatus, provided with: a first recording device Tor recording
cont ent i rff orspaed- ofharrdpiyductiom inrthe renattent spdceris gefformiaighiardpusduaing20
menu which allows an gperation as for the content information; and a

second recor'df Fgrigat ifermagion grdthn hutton igformation off iches patkef unit

def i ni i eguence of the content informatio L uni t
e 11100 1 oD GG Ol RERHENSS Bt N RO SO btLIBLLGD, B2 b
accessi bl e upes=lp! thd YatieR RssckiACedOiith R cdn@érﬁriﬂﬁ{'m%?%ﬂ %Mﬁ%&bﬁ tton

plurality of button pages each of which can constl?

nenu and whosdwalssiebenducal displapbdagé dutptRaCih Ot qrackdGeetitdiDwita t he
information recording apparatus of the present 14 invention, the
first recHt dithy tadipncinformasionals, af powentoldlwaysarepeabuoed randasclitively PS

obj ect generato ntioned | ater, an opti cal ickup and a cuttin
d ejvi ce, 9 adtisprlayrgg and outputteﬁ. P P P 9

Incidentally, the button information can constitute the button menu
in the same manner as the present invention, even if the button information
1s not multiplexed and recorded by the packet unit but recorded as single

15 data.
(Information Recording Apparatus and Method)

The above object of the present invention can be also achieved by an
information recording apparatus, provided with: a first recording device for
recording content information and button information for defining a button

20  menu which allows an operation as for the content information; and a second
recording device for recording play list information for defining reproduction
sequence of the content information by a unit of item, which constitutes the
content information and which is accessible upon reproduction, the button
information including a pharality of button pages each of which can constitute

25  the button menu and whose display can be changed to each other.

According to the information recording apparatus of the present



records the content information and the button information as for the
content information, into the recording area of the information
recording medium 5 such as a DVD. In particular, the button
information is recorded to include the plurality of button pages
each of which can constitute the buttogénenu and whose display can
be changed to each other. In other words, the first recording device
records the button information including the plurality of button
pages each of which can constitute the button nmenu and whose di spl ay
10 can be changed to each other. Then, for exanple, the second
recording de¥ivertions fhe,fiesk recordipg devire suckias ersentdelier, an IRoderPs TSYj ect
gener at or nentd one | ater, an.opti.cal pickup, and a cutting device,
records the BIIS %%F&s%enfnf??%{rrﬁﬁ??%ﬁ& latst aB’e?Htf‘fglnE}Q]f"rPea’fde% Fodetdesise,
sequence of t J ! k of. it ,

Therefore, i 1oy op BBk O AT btk DR o Blich o B 128 contons
above- ment i oniatbrinafion,mMats et fR6@ink B aNEUihd MRimhdiéh PERBRE nicANENt i On
(including its various aspects), relatively efficiently.

| nci dent al& y,suches P8P naln warticden thé hyttep pefmatationaé rdchelepie sehide
invention may_ al so adopt. various aspects, in association with various
aspects 20 dftePhgafift o mttongpreee eathdeighish ¢ renstituts ¢he butiem menu

i nvention mentioned bove. | ne aspect of the_information

recor di ng appr}"%llrd avtvﬁ%seo "R 9t g%&?ﬁngeg ﬁ‘\’/@ﬁ‘fbr gier ¢ e ofhex o dthe first
information i B 8Sqevt | Lon - LIyl a Lt.em

whi oh conat ot be eSS nCant To o g bRk B MM, ROl

i nformation fattoapegédauchaf wilieh bas éo@Btiiié M Mitiodin &R HrRASPARE HRG1AY 0
the each itemas a sub item 15 According to this aspect, the
second r etbr drAgredelanged darpacle othat. t Bhemp| fay ecxpmplej tlicoseranit oncobing h

includes the jtem :informati and the sup i
devme, such as a contrtﬁﬂar, an encofer, a 9’8 / E’%r&)ject generator mentioned

later, an optical pickup and a cutting device, records the play list information
for defining the reproduction sequence of the content information by the unit
of item.

15 Therefore, it 1is possible to record information onto the
above-mentioned information recording medium of the present invention
(including its various aspects), velatively efficiently.

Incidentally, the information recording apparatus of the present
invention may also adopt various aspects, in association with various aspects

20 of the information recording medium of the present invention mentioned
above.

In one aspect of the information recording apparatus of the present
invention, the play list information includes’ item information for specifying
each item which constitutes the content information; and sub item

25  information for specifying the button information corresponding to the each

item as a sub item.



information, so that it is possible to record information onto the
above-nentioned information recording nmedi um of the present invention
5 (including its various aspects), relatively efficiently. The above
obj ect of the present invention can be al so achieved by an
informati on recordi ng nethod, provided wth. a first recording
process of recording content information and button information for
defining a button nenu which allows an operation as for the content

i nformation; and a second 10 recordi ng process of recording play |ist
information for defining reproduction sequence of the content
information by a uﬁ?‘forg‘?‘g it® dhts apRPEnthe oeends igeardingfisvice cmm eerord the

i nformation i s .,access] bl r.eproduction, the button
i nf or mati on ?ﬂgf(\gg% r%rorén a Oﬁlrvgﬁllc ﬁncg‘f‘ye%f}g? 6%%5’3‘5?%’6 Rogtheaie Heman
constitute !hebistoan dEnHaAng WoReth SH A gn BB EORN0EE Opach

other. 15 According to the information recordin e

present i nveattovemenhiyneds iifgritatt@ntécotdiF ,malihu® FOBRI prefent SnberdiBn
obj ect generator _nentioned |ater, an optical pickup, a cutting
devi ce or % helinqlyding ithzafigyssaaspeateclatinely gfficesss records the content

i nformation and th,? bu#ton information as for the content
i nformation, into the? ‘é@(??’%ﬁ:h@‘rtgﬁé’ées@?t PRention ennhet dlemachéeved bpradi ng

medi um such ; ! e recordiong. process records the play
l'i st informat iﬁgoﬁﬁl? EE/IP g&?ﬁ?ﬁgﬁgﬁgd’r o loﬁﬁc"?]itfbj'n'f‘ Cﬁgﬁtqﬂeé?if P PrLHE of”
content i nf ake@bingtoldent MforAAtiorPind b8 idtorRaloh! l?i" Sfnind 1%kt on

information is recorded to include the plurality o uttonh pages
each of whi chmeanwbehsilbtste opéfaciohut f@RheBc@NSoWASE: dhs Blsadbngan
be changed to each other, In other 25 words, the first recording
process rEtorfgeriing meresoef neprrdingatiohsttioformetionbr defising repradidiipnof

button pages each of ich can constitute the button nenu 16 and
whose di spl ay oAt et %?ﬂ’aci‘? %e&%tl’bfgﬁﬁ?:tf‘f’“o}%@l"?“tﬂféﬁ‘ﬁn’ frdcheserpipiuges thae

second recor dbRGnPLAGESidCLA FhidhNE RbaYphd ﬁlsoﬂ. fgp%tﬂ?:‘gién?qhe button
information including a plurality of button pages each of which can constitute
the button menu and whose display can be changed to each other.

15 According to the information recording method of the present
invention, by using a controller, an encoder, a TS / PS object generator
mentioned later, an optical pickup, a cutting device or the like, the first
recording process records the content information and the button information
as for the content information, into the recording area of the information

20 recording medium, such as a DVD. The second recording process records the
play list information for defining the reproduction sequence of the content
information by the unit of item. In particular, the button information is
recorded to include the plurality of button pages each of which can constitute
the button menu and whose display can be changed to each other. In other

25 words, the first recording process records the button information to include

the plurality of button pages each of which can constitute the button menu



Therefore, it is possible to record information onto the
above-nmentioned information recording nmedi um of the present invention
5 (including its various aspects), relatively efficiently.
Incidentally, the information recordi ng nmethod of the present
invention may al so adopt various aspectg, in association with various
aspects of the information recording medium of the present invention
mentioned above. 10 (Infornmation Reproduci ng Apparatus and Mt hod)
The above object of the present invention can be also achieved by an
information reproduci ng apparatus for reproduci ng the above-nentioned
i nformati on rad¥orEsegdippiay gam b8 dhhpegsr tseavh dtherenThen i mednysle Nghei t S
various aspects), the information reproducing apparatus provided

R T e Ters B brigrRaGgont ont

with: a reproa
information, the on.J nf.orgat [ on.and ., the ay list . informatjion; a
generating device oérlgfg]ééherlgt ?sﬁgb?%ébq%utt?oﬁe??géuu){n%’ﬁp?w@l b3%iPs %‘F t he
button i nf or mbvedfenfio@Sindiiaiahing Ae%lee bRAEINAEHE AL, nt RGeRih t ON

page out of the plurality of button pages; and a controlling device

for contrd | igludive igreverioat angpctdweheively cfRnetB € the button menu
constituted 20 by the designated one button page. According to the

i nformation repr oda@eidagtalippahat infhroption ergspakien tmethnd eoft ithe, prodmt
repr oduci ng devi% sugﬁ as, a controller, .a decoder, a demultiplexer

£ ) . .
and an opti caAlVSHFER MY 30990t KELOUS RSPt jR prseeiation Withwarions aspreian,
under the confrpl ;96-h e CoRbiRLl Lng. devicce such as a controller, the
25 reproducin gew ce re ro%ucesét e 1‘(1:18n(ffet§1fe RYe ?ﬁﬁYeinandﬁ?f’tf‘}?éa
PT O g o _rep . .
button i nfombatd on, in accordance with the reproduced play |ist
information. At 17 this time, for exanple, the reproduced content
i nformat il6n i s(nfepnedencBebraducingeppmatuspad dfetidd)l e t he reproduced
button informatior)fis reproduced as the ]
he above object of the present invention can be also achieved by an
information reproducing apparatus for reproducing the above-mentioned
information recording medium of the present invention (including its various
aspects), the information reproducing apparatus provided with: a reproducing
15 device for reproducing the content information, the button information and
the play list information; a generating device for generating the button menu
on the basis of the button information; a designating device for designating
one button page out of the plurality of button pages; and a controlling device
for controlling the generating device to generate the button menu constituted
20 by the designated one button page.
According to the information reproducing apparatus of the present
invention, the reproducing device, such as a controller, a decoder, a
demultiplexer and an optical pickup, reproduces the play list information.
Then, under the control of the controlling device such as a controller, the

25 reproducing device reproduces the content information and the button

information, in accordance with the reproduced play list information. At



sub pass. Along with the reproduction descri bed above, a displaying
and outputting device displays and outputs the content information.
5 Particularly in the present invention, the generating device can
generate one button page which is designated by the operation of the
designating device on the basis of the yser's operation, as the
button nmenu. Therefore, it is possible to properly change the

di splay of the button nenu, by properly changing the plurality of
button pages on the basis of the user's 10 designation, for exanple.
In addition, if there is external designation performed by an
external i npift iR W& wremples thenrearqdapest eontenttinforthation ls deprothatl dshe

di splay of t hut.t on i s desjired or not desjred, for exanple,
t he displayiH%egﬁﬂnéﬁf%gﬁﬁgﬁbe1@%@%?8 Hﬁﬁmaﬁéﬁngmaﬁﬂr%mw%med@Q@m
reproduced buf#omssnf i; [ [ he but t.on
i nf or mati on ont glglioSlrS r%%ﬁgﬁlﬂgt%r%}gocgﬁgg%gr @%ﬁ@%%)gvef ﬁe%%ﬁ?&ﬁtand
i nf or mati on, autputtingdiesipé Aiplays aid Althuts3Bb B&bMSh#rhBLGECOr dance with
t he external designation, under the control of the controlling
devi ce. Ther ef or e, Paatichlarlyossitie erésent dpvodionge thdgeharbeingaleion @n t he
above-nentioned i nformation recordi ng nmediumof the present invention
20 (i ncl udi nFePERats, AP ohttons pase ghicl d¢ Alepigeated dhf the epedagion of the

i arat us of the present

el dental) .o gkl GUURL LoD SREOANEL 10, APRErGLLS o Lhe prosent
g e L L
appar at us of priyerlyr @seBing ibeviEnEdlBN of bAGos PakEO HRY bAGY bf Bhe QML 0! S
t he reproduci ng device to reproduce 18 the content informtion and
the buttolf i Kesigneiidngfor examalecor dance with the iteminformation and
the sub iteminf Orl!r’rl‘a a;[({d,?tgloni, %%Lg_—gelg e:iitgrlgarl] %es&!gl?%:ic}ni pSeErformed by an external
inputting device, such a remote controller, like that the display of the button
menu is desired or not desired, for example, the displaying and outputting
device may display and output the reproduced button information by
15  superimposing the button information onto or replacing it by one portion of
the content information, or not display it at all, selectively in accordance with
the external designation, under the control of the controlling device.
Therefore, it is possible to reproduce the information on the
abovementioned information recording medium of the present invention
20  (including its various aspects), relatively efficiently.
Incidentally, the information reproducing apparatus of the present
invention may also adopt various aspects, in association with various aspects
of the information recording medium of the present invention mentioned
above.

25 In one aspect of the information reproducing apparatus of the present

invention, the controlling device controls the reproducing device to reproduce



i nformation reproduced by the reproduci ng device. According to this
aspect, the reproducing device reproduces the 5 content information
in accordance with the iteminformation, and reproduces the button
information in accordance with the sub iteminformation. Therefore,
it is possible to reproduce the inforna%ion on the above-nentioned

i nformation recordi ng medium of the present invention (including its
various aspects), relatively efficiently.- 10 I n another aspect of
the information reproduci ng apparatus of the present invention, the
designating device is a button in which the button command

i nf or mati on i%edettentiforapationhandciimthudtobi infyreetibic dn ot dales wiltethe
reproduci ng devi ce,and .t he generating device, in accordance with the

button commahd®iFPomAHe? Grd the subciewi miprmetioniicladeseint the playslist
possible to vari ous er,ations, . in accordance with the

but t on comﬁgfoﬁﬁ%‘g%’?m |r§ uc\‘iﬁﬁ%khelr?p%’;{f‘%‘f“ﬁg?‘flﬁﬁ' desi gnated by the
desi gnati ng devi cea@Brdibe Baghs Qhect NBLUSEL eration, for

exanpl e. The desi gnati ﬁggdevi ce ahltéerc%i ﬁlei E%.D%ff _orcllg‘;vﬁ gﬁpﬁogucﬁfstﬁfayed
and  out pui t edniast iriferniutionGn apEedanck ¥itheka MRheinfdrhatibg RidtEHRegQI™RNd
20 information is individually associated with the button inmage

i nformation, the hutoniebanahie irocacraeute vedtlc dhmand itedi dafoedain, t he
button comm i.nfornation by sel ecting and executing a button
defined by t hdeBtitReott 1§ Resgile forpnofus tha informationam the mlieve-nérgidmed t on

whi ch constitil?yoﬁﬁ L 0e. R nu eferably functjons as a role of
. a ing i JOug, i
the trigger of process eé@%ﬁg%ﬁm(?f%‘? pref?qﬁﬁﬁ?‘]g’fjﬁlg’lnﬁﬁﬁ% LLHVagIrMgi nal
function as tabgechitieRitivelylddigiiiyner aspect of the information
reproduci ng apparatus of the 19 present invention, the reproducing
devi ce pr#-1oads tIhearothdroaspeetf ofrtimtihfrmabied &Rt MO SMGh@A @ftht he
content infornmation. ) . )
present invention, the designating device is a button in which the button
command information is defined, and the controlling device controls the
reproducing device and the generating device, in accordance with the button
command information.

15 According to this aspect, it is possible to perform various operations, -
in accordance with the button command information which is externally
designated by the designating device on the basis of the user's operation, for
example. The designating device herein is a button which is displayed and
outputted as the button menu. For example, if the button command

20 information is individually associated with the button image information, it is
preferable to execute a command indicated by the button command
information by selecting and executing a button defined by the button image
information. In other words, the button which constitutes the button menu
preferably functions as a role of the trigger of process execution (e.

26  preferably has an original function as the button).

In another aspect of the information reproducing apparatus of the



According to this aspect, by pre-loading (i.e. reproducing in
advance) the button information before the reproduction of the
content information, it 5 is possible to display and output the
button information (i.e. the button nenu) without any |oad on the
reproduction of the content information, even upon the reproduction
of the content information. InchentaIF?, the pre-|oaded button
information in this manner is preferably stored into a buffer nmenory
or the like described later, for exanple, 10 and can be read out
(displayed and outputted) if needed. Then, in pre-loading, the entire
but t on i nf or nexeant ireadiode theorepkdticingf dvivatoreloads @RS hdithd 1B M TBY
be pre-loaded, or one _portion of the button information (i.e. at

| east one of i9iweperrpangtiop ofthenentenhinforgessionnny be pre-1oaded. 15 In

anot her aspect of the i{.nformati on reproduycing apparatus of the
present ineention,A?ﬁghpﬁg%ﬁ%ﬁﬁFﬁﬁm&&ﬁF%ﬁﬁ@F&ﬁiggﬁaﬁ@vﬁ§gﬁ%aﬁﬁmﬁﬁer
provided wt fef, r i t he.generated button menu.
According to tltﬂﬁlq’é"p‘gislﬁg%% ot ﬂegﬁél%ftggtr rﬁ@)‘%ﬁmgﬁ ¥ %E%é‘%r“ifgﬁna&m gy

mai nt ai ns 4 hds p@@ﬁ@éﬁtﬁﬁﬁﬁ@}&ﬁ&éﬁhﬁbﬂ{%'Eﬁ}:ﬂoﬁﬂ;fgﬁﬁz%ﬁomi.glﬂflé Qg;ltcﬁf}ggﬂu) At

this 20 tinme, the buffer nenory may maintain it 1tnare

di spl ayabl e awithoutapytloabbe tieorgidduotionf of tha PrrRAeLEmMARE, HRAI Qo
regardl ess of whether or not the button nmenu is displayed and
outputted. AdhgEyEpdusign abtheeontent inferimatianni ng t he button i nfor mation

L Lhe buifer e SRS L SUL O e bt er perory

Phe but ton minaeiint Gore TR R aP s I8 i et B el ™

di spl ay” 20 and tdie ber esantoul NURPLED 4ndl BupAReEPts Wok&h. braadl ¥,

includes not only the case where after an instruction to display is

i nputted, th@rglpadng, ithe oemtiei bwttoainformation recorded on the information
recording medium may be preloaded, or one portion of the button
information (iLe. at least one of the plurality of button pages) may be
pre-loaded.

15 In another aspect of the information reproducing apparatus of the
present invention, the information reproducing apparatus is further provided
with a buffer memory for storing the generated button menu.

According to this aspect, the buffer memory, such as a ring buffer,
maintains the reproduced button information (or the button page). At this

20 time, the buffer memory may maintain it in a readily displayable and
outputtable condition for a predetermined period, regardless of whether or
not the bution menu is displayed and outputted. As described above, by
maintaining the button information in the buffer memory and taking it out
from the buffer memory in accordance with a remote control operation or the

25  like, it is possible to readily or immediately display the button information as

the button menu any time. Incidentally, "to readily or immediately display"



be displayed in such a short tine that the user cannot recognize it,
but also the case where the button information can be displayed in
such a short tine 5 that the user can allowit. In another aspect of
the information reproduci ng apparatus of the present invention, the
controlling device controls the displaying and outputting device to
di spl ay and out put the reproduced butt S8R information as a snal

w ndow on the reproduced content information, in accordance with a 10
di splay position and a size of the small wi ndow which is further
specified by the sub iteminformation included in the reproduced
play list infiothapresent infentionds agorcepi Whish dsREBInCliE bt SRlyaMé Beand
outputting device displays and outputs the button information on the
cont ent i nf ortRre gffenan insyactipn ke dinplan dwinpititediche budne sxfnintationlven

di spl ay posi tio nd the size of the 15 small w ndow specified by
the sub itemhuen‘ﬂ%}ﬁ%etdi 18&}‘%% AFBPrEiHRe Hitthe Psgrcaphes reeaghize dt ok glso

device, The aB0uRealag aobud IEREEREND OKERLLALSANOR Ahsd v

achieved by an information reproducing ne r

above- nmentsi onkak the hisey ¢mtdllew it.ecor di ng nmedi um of the present
invention (including its various 20 aspects), the information
reproduci ng met hodnpawptheteabpaitt of: tha infpmetiot ragodyine essar@fus of the
reproduci ng the content information, the button information and the

play |ist inP5tseatiigwentiongether sentraliing olesice emtwpindhat dinglaying bod t on
nmenu on the i.s. of, the button infor i on; desi gnating process
of ddesi gn?t i Elgf‘p%(%%%g B%‘{‘?eotﬂtggggﬂé adiﬁltoug?un??\%rﬁﬁ?ff”é?‘f?v%@{ infee ﬁnB%lgets;
and a controlldnm r .gener at | rogess to
generate the buttdﬁﬁﬁgﬁﬁébongg%ﬁggg c&%gﬁ?ﬁ%ﬁ %E?%HEE%%”@ §8§ﬁ§1%n
page. 21 10Acdispitiyn@sitiontaid 4 sibO6MGRE IR GRAGH Whiidhis TR ROLeL AL NGy

present invention, the first controlling process controls the
reproduci ng preowdsiten gnformation included in the reproduced play list information.

According to this aspect, the displaying and outputting device
displays and outputs the button information on the content information as
the small window, in accordance with the display position and the size of the

15  small window specified by the sub item information, under the control of the
controlling device.

The above object of the present invention can be also achieved by an
information reproducing method of reproducing the above-mentioned
information recording medium of the present invention (including its various

20 aspects), the information reproducing method provided with: a reproducing
process of reproducing the content information, the button information and
the play list information; a generating process of generating the button menu
on the basis of the button information; a designating process of designating
one button page out of the plurality of button pages; and a controlling process

25 of conirolling the generating process to generate the button menu constructed

by the designated one button page.



reproduce the content information and the button information, in
accordance wth the play list information reproduced in the

r epr oduci ng process, by using 5 a controller or the like, for
exanpl e. Moreover, the second controlling process controls the
generating process to generate one butten page as the button nenu,
selectively in accordance wth the designation by the operation of
the designating device. In other words, it is possible to change the
button nmenu, as occasion demands, and display and output it. 10
Therefore, it is possible to reproduce the information on the above
ment i oned i nf or mat fepardieg de dibagindediation afeptddecipe esethibd i ofveiat h@Bent
(including its various aspects), relatively efficiently.

| nci dent al | y,mYﬂ’ngmltjlber ﬁ&@i ShiPBE RYateEH GOl Ghe storpdicing presrs to
invention m I QL ect {n.assqciation wth various
aspects 15 gfe %Oﬁgce?%? %&Iﬁ%ﬁ ic]):'%&i?nea?%g@?‘ géh%lé'ﬂﬁtwng?niah’gnp’f‘ﬁﬁflame

i nvention MERykPARG1aPRAVEforhA R8N 1 by '

Appar at us and I\/E?%g)d)}aThe abovﬂ;‘;lg%ggﬁug%%ﬁ?ﬁgf%?(gelglg%g%?ﬁ({?g%;ﬂ?g%gan
be al so adhi evechtiyllearor thef Gkeéraiok Akah@COr AVR@over) SHY Q8RdAH NGntrollin
apparatus, provided with: a first 20 recording device for recorging
cont ent i nf oP¥eRePORODAYdS Bhst geomratirfeopuvedss dn gbmaragedrierhuttpnapdpatdsothe menu
whi ch al | ows ,an operatgﬁn as. for the content information; and a

second r ecor AR FERAY selptiivelvdn sreemriiapcp th The slesigmatinnt therpexagion
defi ni j h tent inf i it
efining repredicids aﬁﬁ?ﬁ@ﬂf? %&o}F?m%Qsn$g§ﬂ%$#@%ﬁgﬁéﬁ%ﬁg%ﬁﬁpgg'

of item which constitutes econtent 1

accessi bl e upgmu2Bs sRREOKIEGH LR, J‘@isﬁﬁ%%ﬁ@oﬁt‘ﬂﬁﬁ)fmﬁti on including a
plurality of button pages each of which can constitute the button

menu and Mhose di SBieasforanitibis 2Bssildbatvgedprodurache dhfdehatibdeon the
i nformation rgcording / .reproduci ng apparatus further provided with:
a reproduci ngoeerediasd indppatioeiteeerime wediuenpef the present invention

{including its various aspects), relatively efficiently.
Incidentally, the information reproducing method of the present
invention may also adopt various aspects, in association with various aspects
15 of the information recording medium of the presenf invention mentioned
above.
(Information Recording / Reproducing Apparatus and Method)
The above object of the present invention can be also achieved by an
information recording / reproducing apparatus, provided with: a first
20  recording device for recording content information and button information for
defining a button menu which allows an operation as for the content
information; and a second recording device for recording play list information
for defining reproduction sequence of the content information by a unit of
itemn, which constitutes the content information and which is accessible upon
25  reproduction, the button information including a plurality of button pages

each of which can constitute the button menu and whose display can be



information, the button information and the play list information; a
generating device for generating the button menu on the basis of the
button 5 information; a designating device for designating one button
page out of the plurality of button pages; and a controlling device
for controlling the generating deviceshbo generate the button nmenu
constructed by the designated one button page. According to the
information recording / reproducing apparatus of the 10 invention,
since it has both of the above-nentioned information recording

appar at us of(%ge resent invention and the above-nentioned

i nfor mati on PFSUticPay pparthe infonpatigieresprsiem{ remoduringapparatus s

possible to r d_and, yeproduce the.information on the information
recor di ng neélﬁ%%‘_gloﬂj r?‘ﬁ%ed’i rll%lér?_t F%Dc&(}mﬁ étﬁl‘il??g_qrt ’éepygflf’&ﬁsthés‘i?é&%) ,
relatively efibiobhgfibd.Y thd Skl SBlaldok ohACHLOLMRL QL ecardi 0o /
reproduci ng apparatus of the present 1nvention y al so a op?

various aspe@eaeratinga8si0¢ fdtgeAiratinl the/Biith i Sen@ SR RS 5o off A€ button
i nformation recordi ng medi um of the present invention nentioned

above. | n Sondnfapaien: of destemating devied foodesigeaingi avg buttospagel ual ¢fethe
appar at us of esent invention, the play list information

20.th
i ncl udes: i té’llﬁu'ia}‘}%yor%ﬁg'{‘ft&? papes Jpdcpf sanirglinge Hevieee fornmomitolling the
titut i nf i qn;. and sub it i nf tion f
oo tying v pemaafk 8Bbicd /bRt B LPRR o isiTisred o BACheeatEd s

a sub item angphitenpRntrolling device controls the reproducing
device to reproduce the content information and the button

information, in 2Acadigianbeinfbiotationeedor &l i RpRsIRIQppaRdud Fehs Ub
iteminformation included in the play Iist information reproduced by

t he repr dqucitigntien. sace izhasppatbradithe aboverhpstiaspdofoymhtion escardihe,
t he second controlling.,device can record the play |list information
whi ch | ncl ud@EPPRERS PRIR FRoSFHet Effidngnd the abovementioned information

reproducing apparatus of the present invention, it is possible to record and
reproduce the information on the information recording medium of the
invention (including its various aspects), relatively efficiently.

15 Incidentally, the information recording / reproducing apparatus of the
present invention may also adopt various aspects, in association with various
aspects of the information recording medium of the present invention
mentioned above.

In one aspect of the information recording / reproducing apparatus of

20  the present invention, the play list information includes: item information for
specifying each item which constitutes the content information; and sub item
information for specifying the button information corresponding to the each
item as a sub item, and the controlling device controls the reproducing device
to reproduce the content information and the button information, in

25 accordance with the item .information and the sub item information included

in the play list information reproduced by the reproducing device.



the sub iteminformation, so that it is possible to record the
information onto the information recording nmedium of the present
invention (including its 5 various aspects), relatively efficiently.
Mor eover, the reproducing device reproduces the content information
in accordance with the iteminformationy included in the play I|ist

i fformation, and reproduces the button information in accordance
with the sub iteminformation included in the play list information.
Therefore, it is possible to reproduce the information on the 10
information recording mediumof the invention (including its various
aspects), rel ati vécPrarg te;this aspectTfa cxpmpte, dh¢ ecrondonthalling dewod

i niventi on can_he chi eved n_ informatjon recordjng /
reproduci ng net Jggér%;c#l % Pa ec?%ﬁt?%‘?&%?nfv?’}?lﬁlﬁlr@t‘jﬁf gli‘erl’@emb?fé’c'fé%@rbﬁfnd

recordi ng conginfublifth® B ARn204HRHELO Boésﬁ{lé){oq%%)irg @hg ﬁlg%{%gtljogi(}g% 15

a button menu which allows an operation®as for the con _
i if or mati on; grdinfantenandenaiel SbagmPbOERS Sredint ﬁ@&{tﬂinngnﬁh@%{glifsSt

information for defining reproduction sequence of the conten

i nf ormati oh byaripug naspeds), ivelamivelwhe fidientdyo n S dreorted,S tHeh Gop@hitcBIdt device

i nformation and %/%@if:ch i s accessi bl e upon reproduction, the button

i nformation i ITEFAECEsERE ek miegnationjnacemdinmg edthethelitest vinedtionan
20 constitute on.nenu and whose di spl can be changed to
each ot her, n%feﬁﬁ?&;%iﬁhe lﬁ%?ll&rl oYy a/’“girl@ ’rogéﬁi*éitﬂ@tgﬂgf’% Oxmationer
provi ded wi t hin accofdRbOiEh e RLBCH dyyciag, thecont ent.
information, the button inf o? m;lti o%ﬁan Ol{nﬁagfogl %&iﬁﬁ?%tlgi?\ opt?gt #%Jn; a
generati ng priofesstiof. JBesBid ngis pdasiblauiol RBrddRAL RN RS 8 t he
bytton information; a designating process 25 of designating one
button palfe ogformationgecordingmiedipnodf theirtventipagedudiagits sarieenispalts) ng

prnocess of control]i N generating process to generate the 24
letton nenu crgﬁ?é’tvﬁbﬁcderg&the desi gnat ed one button page. According

t Q the informati On]‘fi@ﬁ%vgioﬂﬂct/ of t§E Eape%gﬁt! 39 mtnhc%gl b%fa_léohaechieved by an
" information recording / reproducing method, provided with: a first recording
process of recording content information and button information for defining
15  a button menu which allows an operation as for the content information; and
a second recording process of recording play list information for defining
reproduction sequence of the content information by a unit of item, which
constitutes the content information and which is accessible upon reproduction,
the button information including a plurality of button pages each of which can
20  constitute the button menu and whose display can be changed to each othex,
the information recording / reproducing method further provided with: a
reproducing process of reproducing the content information, the button
information and the play list information; a generating process of generating
the button menu on the basis of the button information; a designating process
25 of designating one button page out of the plurality of button pages; and a

controlling process of controlling the generating process to generate the



invention, since it has both of the above-nentioned infornmation
recording nethod of the present invention and the above nenti oned
information 5 reproduci ng nethod of the present invention, it is
possible to record and reproduce the information on the information
recordi ng mediumof the present inventjon (including its various
aspects), relatively efficiently. Incidentally; the information
recording / reproducing nethod of the present invention may al so
adopt various aspects, in association with various 10 aspects of the
i nformation recording nedi um of the present invention nentioned
above. (Conpubditorpmegn serstifited bp theedesignetwtl ook btitien pagesent i nventi on
can be al so achieved by a conputer programfor recording control to
control a conputer 3]5?06%?‘6&8 the, infpypeatin; regprging. 4 yrerrdueinadnsthedefthe on
recordi ng app J h i,nvention (including.its various
aspects), theﬁggﬁn%u ceéﬁnc%rlgélr% g%%%&f lcnlbe f?l?ﬁge@b IPe lan?rL?Ea@l"l“o??c%Fglrﬁt

| east one poridkfiddobs the gridest HLRGAHH &mqﬁxl%v@%n#i&?edsmm
recordi ng device. According to the conmputer programftor :recording
control ofs t hepréDcimgesettivd i dfvaatiresant tientibh 0ft B thosblE &6 AeeirA Gind
apparatus of the present invention nentioned above may be realized
rel atively eadsProfucethe aathrmgtiomdnr theninfgrmdtenc osvpudiey nprdogn ash fieom a
recordi ng medi um such as, a M a CD ROM DVD-ROM a hard di sk
and so on, whPERFYiBreaEoR ﬁécmaftséﬁamh? %ﬁj’?ﬁ% relefiebneifigienthy
downl oadi ng the co ramto.the conputer 5.via the

comuni cati on devi g@%ﬁéﬂ%ﬁ% ﬁlga rpatiop r{(%?oagﬁ?a{l rlegr,oaflﬂﬁg E‘Fﬁ'ﬁ?ﬂ & the
program for reeendinenten g alef adbpevaRus RERSENN éé@éfc?&fﬁdn%tmri%so
adopt various aspects, in association with various aspects of the

i nformati th rapestdi ofgtive diformaiont hecopties enédiiuny eNtth®present invention

mentioned above.
(Computer Program)
The above object of the present invention can be also achieved by a
computer program for recording control to control a computer provided for the
156 above-mentioned information recording apparatus of the present invention
(including its various aspects), the computer program making the computer
function as at least one portion of the first recording device and the second
recording device.
According to the computer program for recording control of the
20 present imvention, the information recording apparatus of the present
invention mentioned above may be realized relatively easily, by reading and
running the computer program from a recording medium, such as a ROM, a
CD-ROM, a DVD-ROM, a hard disk and so on, which stores the computer
program thereon, or by downloading the computer program to the computer
25  via the communication device and running it.

Incidentally, the computer program for recording control of the



menti oned above. The above object of the present invention can be

al so achieved by a 5 conputer programfor reproduction control to
control a conputer provided for the above-nentioned information
reproduci ng apparatus of the present invention (including its
vdrious aspects), the conputer progran1ﬂpking the computer function
ag at |east one portion of the reproducing device, the generating
dévi ce, the designating device and the controlling device. 10
Agcording to the conputer programfor reproduction control of the
priesent invention, the information reproducing apparatus of the
present i nveRfdseRt ngentionmeay aboadsphEyribe aspakd, redssoeh@dd with yafiasd | Y,
by reading and runnj the conputer programfroma recordi ng nedi um
such as a RCM"SPﬁcmch}L %Am%rm@mmor Bamgdigims jof dhel prssamt, inwbn tivm
stores the co . 1 rogramthereon, or by downl oading the

conput er progggﬁgﬁgmfﬁga%onputer via the conmuni cati on device and
running It. | nci demtglabyve iy 6P MRHDRLo BALAIN (Oh HoERLOMNELLPBy o
control of the present invention nay al so adopt vari ous aspec ¥2in
associ ati of widdputer progism B8 PaEHGuBHn thrdlNé il h@asmp@@pgﬁmg& pgdi um
of the present invention 20 nentioned above. The above object of the
ptesent i nventheoab@arnsionpd dniscmatior debyodacing cappatatns pf o apvekert
record / reproduction control to control, a conmputer provided for the
i nf or mati on rlélcY‘a‘?tb‘ian“‘ﬁ“ B IS TAEP Wy 22pSpiah 4heicomeruterarograss aaking the

venton (Ll RONL LAY O 8150 800 ke a8 SR e o
Ejg\(;:)(r:gl ntghgevééil@ratid%%evﬁéi(%ﬁ@Qeéi?&@fngidagicggﬂa ﬁx%,cpﬁﬁagflgﬁéﬁ&‘!d ng
. : generating device, the 26 designating device and the
control | i g devi ceAccording to the computer program for reproduction control of the
present invention, the information reproducing apparatus of the present
invention mentioned above may be realized relatively easily, by reading and
running the computer program from a recording medium, such as a ROM, a
CD-ROM, a DVD-ROM, a hard disk and so on, which stores the computer
15  program thereon, or by downloading the computer program to the computer
via the communication device and running it.

Incidentally, the computer program for reproduction control of the
present invention may also adopt various aspects, in association with various
aspects of the information recording medium of the present invention

20 mentioned above.

The above object of the present invention can be also achieved by a
computer program for record / reproduction control to control a computer
provided for the information recording / reproducing apparatus of the present
invention (including its various aspects), the computer program making the

25 computer function as at least one portion of the first recording device, the

second recording device, the reproducing device, the generating device, the



According to the conputer program for record /reproduction control of
the present invention, the information recording / reproducing
apparatus of the present invention nentioned above nmay be realized
relatively easily, by 5 reading and running the conputer program from
a recording nedium such as a ROM a Q%-Rowl a DVD-ROM a hard disk
and so on, which stores the conputer pfogramthereon, or by

downl oadi ng the conputer programto the conputer via the

comuni cation device and running it. Incidentally, the conputer
program for record / reproduction control of 10 the present

i nventi on maydedigmtadoievicy and thesoarpBink slevicedy associ ation with

various aspects of the information recordi ng nmedium of the present

i nvention menti onédcUBBELC therompmérrarregpacr tfcondeemedustion cintxadof | on

can be al so aghi eved . cogput er _pr.ogram product for record
control in a %%H%ﬁ%gﬁg¥g%l381%Bne3Fﬁ%#° quéhg HﬁFﬂLV“@Hﬁ@B?%H@O%
program of i ngfer siekdR : ' .
above-nentioned]%%%orEg??%ﬁﬁ?%%g%g?ﬁébgﬁggggy%g&%?&¥ﬁ%gﬁgﬁégéﬁ&m%
invention §i nodaditighghd/AlrindiiSthe cbRgtitel préf8mPh- O Arh.-0RkigdedillB, such
conputer function as at |east one portion of the first recording

devi ce and t has a 886ralCDeROMa MY IHEIM.e2 h2d didieasbave, ebjdhckored thdhe
present invention can be al so achieved by a conputer program product
for reproduct $EHPEERIOBTAY Hhexeqls AH bY épwrléa@nas Ithe corppliteiplogran dnthebl v

enbodyi ng a i nstruct.i gns execut abl e by. a conputer
orovi ted f or R AR AR Rt R B R SR P Guci g appar at us
of the present inveddpal ﬂﬁlcyﬂw@rw@aﬂ%m&%mQﬁroﬂgﬁg&%%%@ 25

maki ng the conputer function as at |east one portion o
reproduci by ideviressnttiheengienanay kg Ryt eesodshepd@s) BNadsbALtGEWiHEe
and the controlling 27 device.
various aspects of the information recording medium of the present invention
mentioned above.
The above object of the present invention can be also achieved by a
computer program product for record control in a computer-readable medium
15 for tangibly embodying a program of instructions executable by a computer
provided for the above-mentioned information recording apparatus of the
present invention (including various aspects), the program making the
computer function as at least one portion of the first recording device and the
second recording device.
20 The above object of the present invention can be also achieved by a
computer program product for reproduction control in a computer-readable
medium for tangibly embodying a program of instructions executable by a
computer provided for the above-mentioned information reproducing
apparatus of the present invention (including various aspects), the program

25 making the computer function as at least one portion of the reproducing

device, the generating device, the designating device and the controlling



The above object of the present invention can be al so achieved by a
conput er program product for record / reproduction control in a
conput er -readabl e nmedi um for tangi bly enbodyi ng a program of
instructions 5 executable by a computer provided for the

above- mentioned information recording Ln reproduci ng apparatus of the
prlesent invention (including various aSpects), the program nmaking
the conputer function as at | east one portion of the first recording
degvi ce, the second recordi ng device, the reproducing device, the
generating device, the designating device and the controlling device.
10 According f8viehe conput er program product for the record control,
the reproduction Q) e, record / reproduction control of

ntrol , or Bg ]
the invention, at 9ﬁ§%§¥w%ﬂ@eﬁ {the Rresent; weentignsgan keclpe pehieved by e,
the second re I i.ce, reproduci ng devi.ce, the generatin
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priesent i nventdmputdPidadanieth ARGy %o BYiBE £ d pl-é%r%ﬁl dﬁtiﬂs\f)fqlcyions
easily, by reading and running the conputer programproduct from a
record medpfunexesutibleadyan ROkputar GheRMM fa NDaROMmanthasd ishoskamdd

so on, which stores the conputer programthereon, or by downl oadi ng
the conput er *SPUERSIASBFSHGRE 2Ppriatis of Shypressntiventie (indrdimaiverivison

device and running it. Mre specifically, {he conputer program
product may bggpr?ﬁtgg t%? PIE D lnegrtLF é%ﬁ%ﬁ’é}“@%%as( afrleqsh ppgpazion of

sadabl f [
readabl e compapads) ie%%%?%g’ tgg eI ?f{cHxédi'Qé e'v?c%ut%g érgptdrip ec%%gt ddegg;g,c e

pﬁrtion of the first r evi ce, eco
th

le reproduci tlg fevidRg delite, IRNEIsRila B8 s ABVECEd B ontdQRh YR
device and the controlling device. (Data Structure Including Control

Siignal ) 2830 The abovecwiingdt thefcotipatappesgat jrodien firahe taordaen@bls the
achieved by a data structure including a control signal, provided
wi't h: cont entTPRIGCHAR FHTol the yecorh/ ferrestusten exntrobpf Befinyrntignaat

b u;t ton menu wii,gh, 2 lplo&%n FnPRRE Alehs Ii]nga &evice, the second recording device, the

reproducing device, the generating device, the designating device and the
controlling device of the present invention mentioned above may be embodied
15  relatively easily, by reading and running the computer program product from
a record medium, such as a ROM, a CD-ROM, a DVD-ROM, a hard disk and
so on, which stores the computer program thereon, or by downloading the
computer program product to the computer via the communication device and
running it. More specifically, the computer program product may be made of
20 computer readable codes (or computer readable commands) to make the
computer function as at least one portion of the first recording device, the
second recording device, the reproducing device, the generating device, the
designating device and the controlling device.
(Data Structure Including Control Signal)
25 The above object of the present invention can be also achieved by a

data structure including a control signal, provided with: content information;



for the content information; and play list information for defining
reproducti on sequence of the content information by a unit of item
which constitutes the content information and which is accessible
upon reproduction, 5 the button information including a plurality of
button pages each of which can constityte the button nmenu and whose
di'spl ay can be changed to each other. ccording to the data
stiructure including the control signal of the present invention,
siimlarly to the case of the information recording nmedium of the
priesent invention as nentioned above, it is possible to change the
10 button nmenbuttpreinfoymasiop fendéflnmaadutton henh wisduallng a pFaeRsSSas

per f or mance, having the plurality of button pages. In addition, it
i s possibl e t&rditl diptensy Hrmatpng; apd aplay hbisth dpformatiem Ufor adefining
occasi on dena . user' operati.on dur.ing the reproductiqn of
the content i g%%?cﬁ%ﬁ’% %Sqlfeﬁl ¢t agﬂ'fea nfent apiermatian By 2 wpif Pg iteRe Wit g
the control sigR@tutel tﬁeh:ﬁnteﬁ@inﬁfrﬁﬂﬁﬁﬁ ah WAL Qccggsﬁlgl.qgc?n %ﬁpo%mtion,
various aspects, in association wth various aspects e

i nformation rgedndiongnfedbtich BElUERE A0 SE0F of LVRAHh A caPEMKINRE LN
above. These effects and ot her advantages of the present invention
becone nore egmsEEwethe hotnntthenf oid whvsa gispldycainie changeido eachrophes. 20

As expl ai ned above, acgprdin to the information recording nmedi um of
the present invent PSHPrABR & atsh ahructyre pclding) ghp carfieol stmeb af the

i nformation; i pf o ign; and.the play.list information,
the button i n?%?&n%atﬁ #%ér??ﬂflhc 818%1%3[5 @}?ecaﬁ‘f of the plgrration yepordinggadium
Thus, it is pgstiebpRsdi GHaRBE dhBenbbtaiOMoVE Y is rp%%]s’i‘ﬂlb 6| hafeStileY
and wi t hout reducing a process perfornmance, 25 by the user's

oper at i oni@urbuitont enhrepitivelycdaision and witheut eoiueint o FrodsEpbifofeance,
According to the information recording apparatus or method of the
present 29 ipRHERSFhe pluralisy pihyptonanses. t n pAditipnrisis poseiblede dirglay

recordi ng devices, or th )
9 oY 1ot 90 d1sp?ay the button menu, as occasion demands, by the user's

operation during the reproduction of the content information.
Incidentally, the data structure including the control signal of the

15  present invention may also adopt various aspects, in association with various
aspects of the information recording medium of the present invention
mentioned above,

These effects and other advantages of the present invention become
more apparent from the following embodiments and examples.

20 As explained above, according to the information recording medium of
the present invention, on which there are recorded: the content information;
the button information; and the play list information, the button information
including the plurality of button pages. Thus, it is possible to change the
button menﬁ, relatively easily and without reducing a process performance,

25 by the user's operation during the reproduction of the content information.

According to the information recording apparatus or method of the present



first and second recordi ng processes, respectively. Thus, it is
possible to multiplex and record the content information so that the
content information can be reproduced while changing the button
menu, as occasion demands. 5 According to the information reproducing
apparatus or nethod of the present invgntion, it is provided with

t he reproduci ng device, the generating device, the designating
device, and the controlling device, or the reproducing process, the
generating process, the designating process, and the controlling
process, respectively. Thus, it is possible to properly performthe
reproduct i on ORVEDEEN1Y is REwyRdedt Wish the fevtcindgsevend] treviding Heviqes @s eht

i nventi on. Nb%eqyer acgordiq&.to t he conputer_ program of the
present i nventTon2d feFoRG FAcArEme) Rrocesshe I4SRACIRNN RBUS HE I3 Rewiate on
recordi ng app . j Lon. creproduci arat.us, or .the

i nf or mati on r2@%&3?%35???%g§%%3%%%%955%3§%%6§?tﬂ%ﬁﬁggnFﬁﬁ?§ﬁ$E§EWble

to efficient! gan &6aeprodbcelOPhl B ehibeHo Rt ABhbAR QNodkiEn %émands.
i nformation recordi ng nedium of the present invention. Brie

Descri pti of ofcBrdinigrigtheRin@rmbtis reprodw@ijigaippatiaus agméthed bfheGresent
structure of an optical disc as being one enbodi nent of an
i Af or mati on r &YGPHPRGE HeRkCted Witthdegeprodneing devipe; vha génematincghdevigeper
part being a schemat i l.an view . of the_optical disc having a
pliurality of ee‘geffgnﬁﬁﬁgg%"ﬁ?eeéﬁgmﬁ RErBYRE JATIEN OF thsarprpdaciag Resessi ¢
conceptual Vi gy B Al B aheSt in the radi direction. FlGs.
Z?are a schenati%L?oncéﬁéuasaJ%g§%% *ﬁhgﬂﬁeéﬁ'ﬁ%ﬁa ® UBEESI3RE BYSEFam
stream (FI G 24sppotivel. SThe ot ik GoSMIe R rbdrlVpeWrRlthe rdRERtiod 3n th
transport streamused in the enbodi ment (FICE 2(b));‘gﬁd a schenatic
concept uallOvi evpratpn\VREGrdingr owdan soff hen preechti invehdoenbddbrendr,
(FIG 30 2(c%%. -l G is a diagram schenmatically showi ng a data
St; ructure recBrqEHns to the computer program of the present invention, the computer is
made function as the information recording apparatus, the information
reproducing apparatus, or the information recording / reproducing apparatus.
Thus, it is possible to efficiently record or reproduce the information on the

15  information recording medium of the present invention.

Brief Description of Drawings
FIG. 1 is a diagram showing the basic structure of an optical disc as
being one embodiment of an information recording medium of the present
20 1invention, the upper part being a schematic plan view of the optical disc
having a plurality of areas, the corresponding bottom part being a schematic
conceptual view of the area structure in the radial direction.
FIGs. 2 are a schematic conceptual view of a conventional MPEG 2
program stream (FIG. 2(a)); a schematic conceptual view of a MPEG2
25 transport stream used in the embodiment (FIG. 2(b)); and a schematic

conceptual view of a MPEQG 2 program stream used in the embodiment (FIG.



on the optical disc in the enbodinent. FIG 4 is a conceptual view

hi erarchically showing a detailed data 5 structure in each title
showmn in FIG 3. FIG 5 is a conceptual view hierarchically show ng a
detailed data structure in each play list set shown in FIG 3. FIG
6iis a conceptual view schematically shpwing the detailed data
stiructure in each play list set shomm in FIG 3. 10 FIG 7 is a
cdnceptual view schematically showing a detailed data structure in
edch Itemshown in FIG 6. FIG 8 is a conceptual view schematically
showi ng the Io(gi cal structure of data in each title elenment shown in
FIG 4. FIG 3eds a conceptual view schematically show ng the | ogical

15 structure of th%.IGaéa i&aeach title elenent shown in FIG 4, if
each play |ist set ' Ts°® PFroteged dieragrdbpibeying & dataptrusture meroedatent .

FIG 10 is a Ual 2: Vi h tically showing a detail ed data
Puctore’r EIAHAGURUESIIBLG Y 20 19

structure in ea 3. FIG 11 is a diagram

concept ual |y showi Fg3a4 $d hUdhiBudNadw &kkraRicsl Eﬁmg?’% §égr5ﬁ§i“d£t%r a

program #1, shown at the top, and an el enentar stre a program
#2, shown $n sthectwredd kach atleskowdin®Igx®ed to forma transport stream

for these two programs, with the horizontal axis as a tine axis.

FIG 12 is a concePt@®ad iy peopnesphesd viavabieyarshioaiin ghaving madetaiddd d8a 25

ket Itipl d.i tr. t st in the enbodi t,
packet ~ ar r argBHURE APBRPIRITFhtosna G2 F1G 13 is a diagram
Sehemmtically ShoveRs d e LagLaah Ay Jolilgicol 90 A0md 00 54

disc in the enbodi nent, focusing on devert
structure in each play list set shown in FIG. 3.
10 FIG. 7 is a conceptual view schematically showing a detailed data
structure in each Item shown in FIG. 6.
FIG. 8 is a conceptual view schematically showing the logical
structure of data in each title element shown in FIG. 4.
FIG. 2 is a conceptual view schematically showing the logical
15  structure of the data in each title element shown in FIG. 4, if each play list set
is provided with one play list in the embodiment.
FIG. 10 is a conceptual view schematically showing a detailed data
structure in each object shown in FIG. 3.
FIG. 11 is a diagram conceptually showing a situation that an
20  elementary stream for a program #1, shown at the top, and an elementary
stream for a program #2, shown in the middle, are multiplexed to form a
transport stream for these two programs, with the horizontal axis as a time
axis.
FIG. 12 is a conceptual view conceptually showing an image of TS
25 packets multiplexed in one transport stream in the embodiment, as a packet

arrangement along the time axis.



| ogical hierarchy to an object hierarchy or an entity hierarchy. FIG
14 is a bl ock diagram showi ng an information recording / 5

reiproduci ng apparatus in the enbodi nent of the present invention.
FI'G 15 is a flowhart showi ng the recordi ng operation (part 1) of
the information recording / reproducing apparatus in the enbodi ment
oft the present invention. FIG 16 is a flowhart show ng the
recordi ng operation (part 2) of the 10 information recording /
reéproduci ng apparatus in the enbodi nent of the present invention.
FIG 17 is a flowcggét ghowi ng the recording operation (part 3) of
the information recdr df ihy?/Aisapmnoghenaiically phewingshe dogited sevbde ot

of the preseplivantd ALS F 18 i.s a flowhart show ng the
recording operati dgln&%pdg(r&? AL A t? ﬁgm%f)ﬁaffn(ﬂlﬁﬁjf‘f“ﬁwgroé’c%?vﬂkﬁﬁwﬁt from a
reproduci ng appabbhidfark Eo%o%fé’&@ﬁ‘h%@ﬁ t he: i nventi on.
FIiG 19 is a flowhart Ig’rhowi ng the repryoﬁfja&%hgﬁyg%g%g?‘on of the
i nf or mati on recor difig. /14rBps ddetki BiggrRPahekitg b hALMEEHR YelR iy O]
the 20 present invention. FIGs. 20 are diagrams showi ng the dafa
structure df TREMCHERRPatareya tHaembedinGnt elthapyesamdnthigiodat a
structure of buttogga@a(F G 20(b)). FIGs. 21 are schematic
di agrans concept uaFfS i g chartehov g the recprding eledatipn parth of the
background i tton es. 25 FIG, 22 is a diagram
conceptual ly s o# %ﬁtﬁg&g%gc% f?pég%%% ERRARE 1B ther epbpdineRt ghtheat a
whi ch def i nesprsditih@atiggnu shown in FIGs. 21 in the 32 enbodi nent.
FIG 23 is a conceptual view show ng one specific exanple of a play
FIG. 16 is a flowchart showing the recording operation (part 2) of the

10 information recording / reproducing apparatus in the embodiment of the
present invention.

FIG. 17 is a flowchart showing the recording operatioﬁ (part 3) of the
information recording / reproducing apparatus in the embodiment of the
present invention.

15 FIG. 18 is a flowchart showing the recording operation (part 4) of the
information recording / reproducing apparatus in the embodiment of the
present invention.

FIG. 19 is a flowchart showing the reproduction operation of the
information recording / reproducing apparatus in the embodiment of the

20 present invention.

FIGs. 20 are diagrams showing the data structure of background
image data (FIG. 20(a)) and the data structure of button data (FIG. 20(b)).

FIGs. 21 are schematic diagrams conceptually showing a menu screen
provided with the background image data and button pages.

25 FIG. 22 is a diagram conceptually showing the specific data structure

of the buiton data which defines a button menn shown in FIGs. 21 in the



list information file, which can display the button nmenu in the
enbodinent. FIG 24 is a conceptual view show ng one specific
exanpl e of an object 5 list information file, which can display the
button nmenu in the enbodinent. FIG 25 is a flowhart show ng an
entire reproduction process flow, in displaying the button nenu in
the embodinent. FIG 26 is a flowchart 3howing a flow of a detailed
diispl ay process of the button page in displaying the button nenu in
t he enbodiment. 10 FIG 27 is a diagram conceptually show ng an
entire access flow upon reproduction in the. enbodinent, in

associ ati on whbodifend. 0gi cal structure of the optical disc. FIG 28
i$ a conceptual view schematically showi ng the hierarchy structure
in one specific ex#dl 28 Bfa eonbépthal view ehomink @he Spicifidedaiple pbodispent .
15 FIG 29 is_.a.conceptual view schematically show ng the hierarchy
structure in Httdrfepaation Bleoxbighran §ipplay theshutivaanenu inthe bmbediveds. ment .
FEG 30 is a conce géjajﬁ.vi ew schematically showi ng the hjerarchy
structure in one sg 98 2 EXU B! BFY SRYT RS ORt eEFplg of a object

nbodi ment ik - il i cal |y showi.ng fhe
i erarchy * 20 S ne e TR REP R P RRERT ke SRBOARRL "Cer

in the embodi ment . FRL@5 i32 flofckart SRSERE HA lenittehRANGRRE froalsh Yop QW NY
the hierarchy structure in one specific exanple of the play ?ISt in

t he enbodi nerdisplEyiee tigghutnaneoniodht eabodivent. schemat i cal |y showi ng

the hierarchy str ure in one specific exanple of a play Ilist
element in the e -1#8rif 2 deyclrgshaming a fow efric deseiled displawprocess of
schemati cal | y, in one. specific

cohermtl al | ) DBULARG IS, AR B ASLIS O SIRRRET LS, o
for Carrying Qut thes leAveRbi@fhm conceptually showing an entire access flow upon
reproduction in the embodiment, in association with the logical styructure of
the optical disc.
FIG. 28 is a conceptual view schematically showing the hierarchy
structure in one specific example of a title information set in the embodiment.
15 FIG. 29 is a conceptual view schematically showing the hierarchy
structure in one specific example of a disc header in the embodiment.
FIG. 30 is a conceptual view schematically showing the hierarchy
structure in one specific example of title information in the embodiment.
FIG. 31 is a conceptual view schematically showing the hierarchy
20  structure in one specific example of the play list set in the embodiment.
FIG. 32 is a conceptual view schematically showing the hierarchy
structure in one specific example of the play list in the embodiment.
FIG. 83 is a conceptual view schematically showing the hierarchy
structure in one specific example of a play list element in the embodiment.
25 FIG. 34 is a conceptual view schematically showing the hierarchy

structure in one specific example of an Item definition table in the



(I'nformati on Recording Medium) 5 Wth reference to FIG 1 to FIG 13,
the information recording nediumin an enbodi ment of the present
invention will be discussed. In the enbodinent, the information
recordi ng medi um of the present invention is applied to an optical
dijsc capable of recording (witing) anq%reproducing (reading). 10
Fiirstly, with reference to FIG 1, the basic structure of the optica
diisc in the enbodinent wll be discussed. FIG 1 shows the basic
stiructure of the optical disc having a plurality of areas in a
schematic plan view in the upper part, in association with the area
structure in ¥RRdBEMAl direction in a schematic conceptual view in
the corresponding bottompart. 15 As showmn in FIG 1, an optical disc
100 is recordable by various recording nethods, such as a

magnet o- opt i Caly AEIN9M AfidhiA: BARRE Ghange, met hod, capable of
"%onlyonc%o Al

recording (witi r-aplurality of times. Simlarly to
DVDs, the opti dakordiagien Htbriag Medigad¥l-1 N area 104, a data area 106
and a | ead-out area 108, fromthe inner circunference around a center
hole 20 102 to theWit eefercnrc unfRiGerices KIG, t18 the Gafdinagios UWekaamgOf
the disc main body . which neasures about 12 cmin dianmeter. |In each
area, groove PpHuRdngRembodinpnt phideorersyt hwentionewilldtoaliscuasedaniyethe
concentrically or.spirally, around the center hole 102. The groove
tracks may beééﬂ%ogﬁ?%ﬁf g}if’u%t&f]f Pé?cor‘gf‘ﬁ-lﬁ%ﬂ‘émﬁﬁh%@mﬁ%wr@ﬁe@gp%ﬁe or
both of thes : S [y aTo I sent...i avention js. not
excl usi vel y %ﬂr?‘l!lf@tggétag mﬁggéa?cdé?‘a‘&%?? Iﬁ%\}:?{r’% r%t]én(,ggl % e?gr?#élﬁWoned
above. 34 Nexgading)th reference to FIGs. 2, the structures of a
transport stream (TS) and a program stream (PS) recorded onto the
optical dikc in thBrstbhiyddiraferdanceid FIthd, theSeuisathctulre 6F the op#dal disc

schematical ly shows Hﬂg structure
in the embodiment will be discussed. FIG. 1 shows the basic structure of the

optical disc having a plurality of areas in a schematic plan view in the upper
part, in association with the area structure in the radial direction in a
schematic conceptual view in the corresponding bottom part.

15 As shown in FIG. 1, an optical disc 100 is recordable by various
recording methods, such as a magneto-optical method and a phase change
method, capable of recording (writing) only once or a plurality of times.
Similarly to DVDs, the optical disc 100 has a lead-in area 104, a data area 106
and a lead-out area 108, from the inner circumference around a center hole

20 102 to the outer circun_aference, on the recording surface of the disc main body
which measures about 12 cm in diameter. In each area, groove tracks and
land tracks may be alternately arranged, concentrically or spirally, around
the center hole 102. The groove tracks may be wobbled. Furthermore,
pre-pits may be formed on one or both of these tracks. Incidentally, the

25  present invention is not exclusively limited to the optical disc having three

areas mentioned above.



of a MPEQ program streamin a conventional DVD, for conparison. FIG
2 5 (b) schematically shows the structure of a MPEQ transport stream
(TS). Moreover, FIG 2(c) schematically shows the structure of a
MPE&R program streamin the present invention. In FIG 2(a), one
proogram streamto be recorded onto the gonventional DVD includes
only one video streamfor video data as main picture 10 information
or video information, along a tine axis t, and further includes up to
at nost 8 audio streans for audio data as audio information, and up

to at nost 32 sub-picture streans for sub-picture data as
syb- pi cture infor r’r&%}‘gﬁ“ﬂ( gtexepeq Yo HGst Gribe strvetawes wlor transort giteemur e

data). hat ! e o 0RRxAl Gxdedn 080 TLEA! EX8TaBT A0 0B LAWY

tiima point tx relates nl'y oné” vi ded St ream

plural ity of wvindelimsht RAIGe GOSISSEDOPIGD (b Qcldnidlid) iowsQhie {Yuctifons
ort a plurality of novies can not be included at the same tine in the

progr am st r eapia MPEGS prograpostsédnt ; 4 anvehiidoal BYDAfRlcoihphiison. ORI
shows etc. aﬁjg transfer or record them in the program stream fornat
of a DVD hivi Hy schamaticgle shpye she straeture pbe ABBGAttransastt streemy (TR0

streamis required f each 20 TV show etc., in order to transfer or
record !the qu OF%IV%&%GT@E)SW%PBW@P@WOW%@ %?%weiﬁﬁé}wg@z@rwa@o
i mge. In Fl %trgin?ixb%l%{}sﬁes{eﬁﬁﬁzfgn%%%}.ﬁream (TS) to be recorded onto

the optical disc 1 e nment includes a plurality of video
streans as el ementAF)G.HA)CdBproEah {tfanyi0dRG 430 &o WelSRventional

information, and further 25 includes a plurality of audio streans as
el ementary stP¥&mendERy éwy enedivaleodsttenmasforudie idafaomeaihin padidred
plurality of syb-picture streans as it 35 elenentary streans (ES)
for sub- pit®t Lﬂngi’r&’?t’% Bt pidee tHermations slpes o fmeTria t. prd furthey ipdleudes wat a

to be miltipl gxad, @t s Rhdand ¥ LT aR M anldlo LEnEESn! niup to at

most 32 sub-picture streams for sub-picture data as sub-picture information

(or still picture streams for still picture data). That is, the video data to be

multiplexed at an arbitrary time point tx relates to only one video stream.

15 For example, a plurality of video streams corresponding to a plurality of TV

shows or a plurality of movies can not be included at the same time in the

program stream. It is not possible to multiplex a plurality of TV shows ete.

and transfer or record them, in the program stream format of a DVD having

only one video stream, because at least one video stream is required for each

20 TV show etc., in order to transfer or record the multiplexed TV show or the
like which involves a video image.

In FIG. 2(b), one transport stream (TS) to be recorded onto the optical
disc 100 in the embodiment includes a plurality of video streams as
elementary streams (ES) for video data as video information, and further

25 includes a plurality of audio streams as elementary streams (ES) for audio

data as audio information and a plurality of sub-picture streams as



plurality of video streams. For exanple, a plurality of video streans
that may correspond to a plurality of TV shows or a plurality of

mavi es can be 5 included at the sane tinme into the transport stream
TH!us, it is possible to multiplex a plurality of TV shows and
triansfer or record them in the transpgrt streamformat having a
pliurality of video streanms. However, the sub-picture streamis not
transferred in digital broadcast enploying the existing transport
stream 10 In FIG 2(c), one programstream (PS) to be recorded onto
the optical disc 100 in the enbodinent includes a plurality of video
stireans for velg@entayysacarss VS &y subbistwmetas oub-pishde infotrhaion. nGhaides a
pI!uraIity of gudi,. sére fo ,?udio data as audio information and a
pllurality of b‘ilg?"c %FP@@WE&{% i at earhiteary tine goknk bx peletearte a

i if or mati on. o i ta to be 15 nultipl exed at a
arbitrary ti rr%mg%}tk? Y E(dgrges}llg?’glg' S%raexﬁfnﬁ’realaiq \9?3 O sizeprg At For

exanpl e, a plm&@lehir¥spehd \th A6RuSffte IFTVE dlvs TRY 191%5&51@2%@ vid é%n be

plurality of TV shows or a plurality of novies can I nclu at the
same tines i nipclutlee aptlegmam thhe eemihd DahaRRt abdan. MiusCRRYFREBRCR Of
expl anation, the video stream the 20 audio streamand the

sub- pi cture SEFETRepralin EdTY nshows sansk thansfey om teberd the, iin kG

2 to FIG . t hel , Lhi ) d t

cort espond 1 o BIHEF? SH°-BLHALBEYLR “HIVEPBI eAioRy THERR r BATEaBy e
ket it - | | ow. . [ t .

Concept ual | y, S AR, PG O oyl 4 ORR ap e ooy i o

sub- pi cture skigagRratpsmesgends to one 25 program for exanple. The
above-nentioned optical disc 100 in the enbodinment is 36 constructed

to multiplex and rbeBid Adveonenangpor ttra GNtg BSyecasied havgthie bptik] G
200 4 P LA S AL St o el S50 B i
plurality of p y O streams for video
data as video information, and further includes a plurality of audio streams
for audio data as audio information and a plurality of sub-picture streams for
sub-picture as sub-picture information. That is, the video data to be
15 multiplexed at an arbitrary time point tx relates to a plurality of video
streams. For example, a plurality of video streams that may correspond to a
plurality of TV shows or a plurality of movies can be included at the same
time into the program stream.
Incidentally, for convenience of explanation, the video stream, the
20 audio stream and the sub-picture stream are arranged in this order from the
top in FIG. 2(a) to FIG. 2(c). Nevertheless, this order or sequence does not
correspond to order or sequence for multiplexing the streams by a packet unit
as mentioned below. In the transport stream, conceptually, a set of one video
stream, two audio streams and two sub-picture streams corresponds to one _
25  program, for example.

The above-mentioned optical disc 100 in the embodiment is



shows or prograns at the same tine. Furthernore, in place of or in

addition to this transport stream the programstream (PS) as shown
in FIG 2(c) can 5 be nultiplexed and recorded on the sane optical

diisc 100. Particularly in the enbodi nent, background inmage data and
button data described later (refer to §d Gs. 20) may be nultipl exed
and recorded as the elenentary streamin the transport stream shown
in FIG 2(b), for exanple, or may be nultiplexed and recorded w th
themincluded in the sub 10 picture streamor the |ike, for exanple.
Aliternately, the background inmage data and the button data may be

recorded on tfEsHPeted dp rplaplex podieeyd dhe tramsparp sbred, (T8 29 FE@ it a

and bitmap da exanmpl e,. D with reference to FIG 3 to FIG
10, the str uc?ﬁ?r"ei(g# W(]itéfngafeohﬁlge éfﬁ%(’f%‘}oﬁ‘g‘ﬂg SRtolEh&e SFFOFE &IPladiEy 200
wi Il be di scugsed.or 11 i t ructure

recorded on thee%p?t %%mg? ggﬁ%ggﬂegf}%éyf %E}ﬁgﬁgﬁ\@?c%@% O?ﬁ%%/\r}sa a tion

det ai | ed dat atosthistighudpert streaas Bhd plogears RAWNI(BSFAGho¥n inFaEN2@f ol G
5jand FIG 6 schematically shows the detailed data structure in each

pliay (P) 1% stbesmnltinhensd aind rédo@leddn the @m7 optidabdiat i@l | y shows a
détailed data st\rNg‘cture in each |temshown in FIG 6. FIG 8
schemati cal |y shows2ktHalaly mdgp embodimenst backewund amage datecanid ittdne

eI-Eement shown, i.n Fl G, 4. FlI 9 e ically sho he .| ogi cal
structure of 4%% dﬁ%(‘t“:}feﬁrliatg’é?ﬁfef it ?@9%{% bes‘?’tﬂﬁk?\f\ésxﬁalﬁpére%}”&idfaseach
pliay |ist setihbSe1PheNi LLh: 0 L I 0. enptical ly
shows a detail ede dat aﬂagf%%%%rgl ?ﬁe gglglﬁp %:Ejfsstg&e? Els %)Ov"\fqh i%ﬁ?(i%’. %?ln
the fol | owi ngexexplapamagrhe mhkipldxbd had roRARI with RnO tHébide®n W dup ON
25 the basis of which a plurality of "play lists" are executed

cant i nuoudl y Wptwre ggermior dhd like, dordexaindd iAdteandtelyi el Hagkdrangbimgageuped
unit, such as,one i r 37. one TV show, The "play list set" neans
abundl e of "‘}ﬁ?%ﬁng%ﬁ 3’“%%;9‘@‘5& DA Eecoded ﬁﬁytiﬁé’l’ﬁc%uﬂ“\?ﬂ P0owithouty
li'sts tor eprrﬂgﬂﬁfex@d,peis%d &%a%ild%ﬂ:%a%n&ata, for example.

Next, with reference to FIG. 3 to FIG. 10, the structure of data to be

recorded onto the optical disc 100 will be discussed. FIG. 3 schematically

15 shows a data structure recorded on the optical disc 100, FIG. 4
schematically shows a detailed data structure in each title shown in FIG. 3.
KEach of FIG. 5 and FIG. 6 schematically shows the detailed data structure in

each play (P) list set shown in FIG. 3. FIG. 7 schematically shows a detailed

data structure in each Item shown in FIG. 6. FIG. 8 schematically shows the

20 logical structure of data in each title element shown in FIG. 4. FiG. 9
schematically shows the logical structure of the data in each title element
shown in FIG. 4, if each play list set is provided with one play list. FIG. 10
schematically shows a detailed data structure in each object shown in FIG. 3.

In the following explanation, the “title” means a reproduction unit, on

25 the basis of which a plurality of “play lists” are executed continuously or

sequentially, and which is a logically large grouped unit, such as one movie or



i nformati on which have a special relationship and which are
switchable to each other in an angle reproduction or parental
reproduction, or may be a 5 bundle of play lists to reproduce content
irnformation related to a plurality of shows or prograns broadcasted
in the sane tine zone and collectively _recorded. Alternatively, it
may be a bundle of play lists to reprodﬂce various content
information, in one title, prepared on the basis of a required
function, for exanple, on the basis of a video reproduction function
(vi deo performance) 10 or audio reproduction function (audio
performance) eweqdVr elibw. orTheh¥play hitosemtmednst € r@dlchi Oflap Ysiem reuch
as a high vision conpatibility, a display resolution, a surround

S geaker co npa?’iaﬁiﬂl%gg et etk ef planiststto refoducepd phpralitgtof corsest
fi:le for stor] the inf.ormation required tqo reproduce the "object”
and consi sts ‘6‘?&31&6’108@?1?'% gg‘éﬁ a:8pg 'efaé%%ﬁngtf’@fii‘ﬁ}@}d% qEe PRitehakie toon
15 about a re Jan . . obj ect t.0. access .the object. The
"object" is %g%g%tli iftﬁyarl{ %?%?ﬁgél?%‘tﬂn&%)ﬁ dégjnaireerhttal W& uc@%?is‘?i’f‘%]‘f g‘% % he
above- nent § onipehdldbIERy 1816 PYhbdut &RBRL MorflaGon Jelatelo Qgﬁ%&ﬁ]cy g sc
100 is provided with four files as a logical structure: ISC

i nformation fshows1a0pragrphabréddeadtedtini tieosand it fohe add Golléddives0
object informatiqgn file 130; and an object data file 140. The optical
disc 100 is fliﬁF?lﬁ%fF- PN gdrnittrayabe 3 bandly of play g5 t9 Taprodhmayaniays
these files. _Ipcidentally,.alt gh FIG, 3 does .nof show directly

t he physi cal c&%&ém PraH clnegﬁijet ReePaERY ‘E’aq?‘egP%1§°1®{ﬁqWPd function,
possible to - (] Y er at the
e S S e
shown in H Gorl audidateph®dudtioni Sur@ssi Bhdid QetBEREstel Qb€ HY StHEM
105 or the like into the data record area 106 following the |ead-in
area 104 38 izfvgmptien [reproduesinnd stshean.objide bs dathighf visionl d@mertibility, hi ke
into the data,.record area 106. The file structure shown in FIG 3
can be const rdﬂl %11:938 002 SHEGRR ﬁ%eaker compatibility and a speaker layout.

The “play list” is a file for storing the information required to reproduce the

“object” and consists of a plurality of “Items” each storing the information

15 about a reproduction range of the object to access the object. The “object” is

the entity information of content which constitutes the above-mentioned
MPEG?2 transport stream.

In FIG. 3, the optical disc 100 is provided with four files as a logical

structure: a disc information file 110; a play (P) list information file 120; an

20  object information file 130; and an object data file 140. The optical disc 100

is further provided with a file system 105 for managing these files.

Incidentally, although FIG. 3 does not show directly the physical data

arrangement on the optical dise 100, it is possible to perform the recording in

such a manner that the arrangement shown in FIG. 8 corresponds to another

25  arrangement shown in IFIG. 1. That is, it is possible to record the file system

105 or the like into the data record area 106 following the lead'in area 104



| ead-in area 104 or the | ead-out area 108 shown in FIG 1. The disc
information file 110 is a file for storing general information 5
about the entire optical disc 100, and stores disc general
iﬂformation 112, title information table 114 and other information
118. The disc general information 112 stores the total quantity of
titles or the like in the optical disc 300. The title information
table 114 includes a title pointer 114-1 and a plurality of titles
200 (title #1 - #nm) whose record addresses are indicated by 10 the
title pointer. In each title 200, each title type (e.g. sequenti al
reproduction aypawrther aswehd thensjeandhts G100 orhe HRSIMMATR ers)
of- the play i&): list (or pl ayJ (P) lists) O\AEP%%K%&SU ?E%Eg%%%@%@a
cansti tut es) s h Tihe fileestanasuresthowr th REG.t9hemlbegbadtuctedl evembi-kigins tbr e
specifically, for exan%l e, as shown in FIG 4, each title 200 15

i ncl udes tit | E2gdmareal L0er shalgrd o 260108 showsl inBIGi Ly of title
eliements 200-2, a t her.infor [ .200;5.. Furthernore, each title
eIEement 200-2 is ng"g%%‘% nfgratio Mﬂds 28%?’@ sioring; gpperal Jnfgpmation 5
pliay |ist getahdt BRSM pmad 4 of:-her infor.nation 6.
The pointer 2000%% i nditi(%gt es tﬂlgg?éeuggfl%?{r%gesp%gﬁ Et[eln%)rﬁfl miorgaﬁogﬁg,ﬁét?a set

20 126S st or ethfdrmatibe fdbdy 114Shnd NdtREMMBAIPRafibd €11320, TMNIER seneral
corresponds to content information to be reproduced on the basis of

the title el emnmapion 122 stordsube tvgal qubetifyoifnities oRHRMke i b dptRalchsE™ANd
200PR 1 ndi cat ﬁi’ a,rrrigorrrran,d to be executed before the reproduction of
the content infor Mt itBle Wiartiondablgdlidt inghdes gudie pointerdBK; Inaud ly

The poi it er - Z00BE AR LRI P ree PO wiarein b s area by

execut ed aft efhet BEer SRARUUCTHLORBT iR o§@NLERAL Lifaf oly ose
repr oducti on sequencg&i s defi necf by1 the one p %Eﬂl %{pg&é '.S%%gn% her

i nformati on 2@frdiutitel tydechrivick e hbd bor®)] @NMBEtZRr Brindalbdeg o HRXt

play (P) list (or play (P) lists) which constitute (or constitutes) each title ave

stored as the logical information.
More specifically, for example, as shown in FIG. 4, each title 200
15  includes title general information 200-1, a plurality of title elements 200-2,
and other information 200-5. Furthermore, each title element 200-2 is made
of a pre-command 200PR, a pointer 200PT to a play list set, a post command
200PS, and other information 200-6.
The pointer 200PT indicates the recording position of a play list set
20 12685 stored in the play list information file 120, which corresponds to content
information to be reproduced on the basis of the title element 200-2 including
the pointer 200PT. The pre-command 200PR indicates a command to be
executed before the reproduction of the content information whose
reproduction sequence is defined by one play list set 1265 whose recording
25  position is designated hy the pointer 200PT.  The post command 200PS is a

command to be executed after the reproduction of the content information



i nformation which designates a title elenent for a next reproduction
after the present reproduction of the title elenent, for exanple. 5
Therefore, upon the reproduction of the information recording nedium
by the information reproduction apparatus, the desired content

i iformati on can be reproduced as the tigd e el enent 200-2, by
accessing the play list set 126S in accordance with the pointer
200PT and performng control to select a play list corresponding to
t He desired show or programor 10 the like fromanong a plurality of

pliay lists 126,included j.n the play ]ist set 126S. Mbreover,
r épr oduci ng sﬁ@ﬂseare?ﬁqduéé &t ﬁ?i%]ﬁgcez%ﬁi-eﬁn%doblélﬂ}e one plagdigesrti aTleyothekes

it possible te,gepiRdUGRRNE, b tle:200.  Eurthernore, it . ossi bl e
to execute a com%%gt %ggg g?(%%%etde btglpofﬁéiet ﬁé’n}egér%@uﬁct’f@ﬁfigﬁ fe¥he
cant ent i nf or fAEfingRionhaASEh AQPHRMI HCISREMNEBES nb fd
plci?ay list 15 set 126S whose recordi rllg t;f)osi tion ins’?tdlg ‘."3&%?’3%?%%
pQi nter 200PTpresent rapwdncamad the title tlament, &reqamphd 200PR.  Mor eover,
itf is possible to execute a command to be executed after the
rdproducti8n, in t8eEdHeenonnihsr aenrpdirtionhok ghe einfadutivh orecsedingence
ig defined by _one play.list set. 126S whose recording position is
desi gnat ed by™f %"‘Bé’?’n’ih&l%ﬂfﬁ‘mi TPPERUNEH, AERAARE S, thilesiped) gantent
cammand 200PS;,¢fhe A S ac nd, to order, the
n %n%@ﬁﬁug&oﬁ tl{LB'bthé) gle{neng rz"ﬁ@@t b%a?fgﬁnq Fl}el e

branch of the content 1 nformation, a conman 0 sé

and so on. Adglayilpakt 1268 tini fch@BfdeblBh H1e [RRRAYEEPP A8 Jerkl
ellenent 200-2 to be reproduced after the Br@g&ently rep?ro ueée%iﬁ]%rlf‘gtle
ellenment 200- 2¢ontrel tcagedest dgriaelivi dobretpradivexto thafdesingl 0w drigbgdadod n
other infor ma%l gﬂ{ 200-5. 25 Again in FIG 3, the play list

i nf or mati 8 fedietipm esroag aplpradiyy piylay fists 126indndrtinche phallst sat1

ii ch i ndi cat h i cal struct f lay |jst. 40 _Thi
blay 1ot i nf S MrEER e bR Rt Pl Doyt Clopd stely” o
managenment i Qe ORalkd 2 p(t%smh@% rbfbdhdeSneSfile MR NFFinddihre At is

pliurality of play (P) list sets
possible to execute a command to be executed before the reproduction, in the

’ content information whose reproduction sequence is defined by one play list

15 set 126S whose recording position is designated by the pointer 200PT, in

accordance with the pre-command 200PR. Moreover, it is possible to execute

a command to be executed after the reproduction, in the content information

whose reproduction sequence is defined by one play list set 126S whose

recording position is designated by the pointer 200PT, in accordance with the

20 post command 200PS. The post command 200PS may be a command to

order the branch of the content information, a command to select a next title

and so on. Additionally, it is possible to reproduce a next title element 200-2

to be reproduced after the presently reproduced title element 200-2, in
accordance with the next information included in other information 200-5.

25 Again in FIG. 3, the play list information file 120 stores a play (P) list

information table 121 which indicates the logical structure of each play list.



126S (P list set #1-#n), and other information 128. In this play |ist
information table 121, the logical information of each play |ist set
126S is 5 stored in the order of the play list set nunber. In other
words, the order for storing the each play list set 126S is play

li.st set nunbers. Furthernore, in the gbove-nentioned title
information table 114, the sane play Ii set 126S can be referred
to froma plurality of titles 200. That is, the play list set #p in
the play list information table 121 may be pointed by the title
information 10 table 114, even in the case that title #n and title #m
use the sane Phiayldyi B4t isformatim table BioMlividedinG ply (PEstRhMAebhslt Set
126S includes, play |ist set eneral information 126-1, a plurality
of play Iistsiviosiatigndg2) 3 gley %ﬂ)-l#kyet reimtey 124re pbhahityt ifphayt @blies sa@6- 3,
and ot her inf Lbon 126-4.  Each play list 126 15 includes a
plurality of Egjh%ﬂﬁt ???e#?eim%s afé@bge’( ﬁpfiymﬁiil@'t 1eB e mbintthis plpy) listand
ot her infor ' 20- Rurt Rermmr.e, ..each play li.st. el.enent -2

i ncl udes angﬁggggkégﬁgmffggﬁggéﬂggghngangﬁ Fﬁdhﬁhfﬂﬁﬁfe%I%%SF
conmand 126PSstoredns th hider bthe IR0 Beth28akr NG ARGl Jt%g E’iﬁe for
i ndi cates a recording position of an Item define 20 by the tem
definition taibend @e-Bch phay list eet 1268 ieplpg Nidt f@ nugbehe GaftheRtore, in
information to be reproduced on the basis of the play |ist elenent
126-2 i ncl uditAdPeTrempniioned titlesigformation $itdevd14, she-kane layilist sétel2BBay
list set 126S plurality of Itens 204 are defined in the Item
definition tableets6r5d t?ﬁ'é’? %Pi&"‘rgﬁé’r"gcﬁltﬁ? 280.5| T4 ps: ke plag Ligk sebfay

503 12 CUBAREREYpy a5 ok e S ASRED Oy B LB

126-1, U (User Interface ormat i on

and t he nare tabled14, e@af ih tHea¥sd fhst tifid fniang hiidesh L thheaBb ?}ﬁ hisplerSet
1265, address information to each Itemdefinition table 2%’-3 and so

on are recor d&d.

As shown in FIG. 5, the play list set 1268 includes play list set
general information 126-1, a plurality of play lists 126 (play list #1#x), an
Item definition table 126-3, and other information 126'4. Each play list 126

15 includes a plurality of play list elements 126-2 (play list element #1-#y), and
other information 126-5. Furthermore, each play list element 126-2 includes
a pre-command 126PR, a pointer 126PT to an Item, a post command 126PS,
and other information 126-6.
The pointer 126PT indicates a recording position of an Item defined
20 by the Item definition table 126-3, the Item corresponding to the content
information to be reproduced on the basis of the play list element 126-2
including the pointer 126PT.

As shown in FIG. 6, in the play list set 126S, a plurality of ltems 204

are defined in the Item definition table 126-3. They are shared by a plurality
25 ofplay lists 126. Furthermore, as the play list set general information 126-1,

UI (User Interface Information) such as a reproduction time and the name of



Again in FIG 5, the pre-command 126PR i ndi cates a conmmand to be
execut ed before the reproduction of one |Item 204 whose recording
position is 5 designated by the pointer 126PT. The post comrand
126PS i ndi cates a conmmand to be executed after the reproduction of
the one Item 204. Oher information 126-6 included in the play list
el ement 126-2 may include the next information which designates the
play list elenent 126-2 for a next reproduction after the present
reproduction of the play list elenent 126-2. 10 As shown in FIG 7,
the I'tem204 is a mnimumunit to be displayed. 1In the Item 204,

"I N-poi nt i nfeschmiayohst 146i inbiuiieﬂdimﬂieqﬂaj hiet st aRES, RS SnBfmatidh to
obj ect and "QUTpgi nt _i nformation” which indicates the end address of
the object a5% ;@Ebﬁl%ﬁﬂtloﬂﬁéled@ﬁt%@@somhlwrdeﬁe "1 N- poi nt

i nf t " d t f t " di tl ndi cat e
the addr ess, or i rAEPRAEONS har CrRRER %ﬁ%@%&%ﬁcw}y@%@mod
or time poi ntex@éht%@ﬁeﬁ)?eofhgq E@Rioh! Fone fshSo %\Dh A IRARL ] ePsH%orbB;J oct

plurality of ESs (El enmentary Streans) are I pléxe

shown by & " siesizantedbhe ghe ﬂﬁhtexdmaqhg%oﬁﬁﬁomﬁgﬁt{nﬁgﬁs TR&bstes a.
designating a special ES or special conbination of ESs. As shown in

FIG 8, the tdmmard teriendxe@06d 2fiéohieccaptoduciionsifths ofd Ifehe204200ther
pr e- command ZOPPR or 126PR, the play list set 126S in which one of
the plurali tyospapeny2f |631P§1ui%1rf e ploprlist slemienh 126-2swhpe daddleuihen

h d i h 0 126PS, d
it m? o; ﬁg[ iooﬁc%gp %?\{0% eé‘lgg ShgnﬁFeéicgsplB? lisp PE&GP?QMP}%gf%HaWHH st
126 from ano r}gpltohﬁctmnaéftél itBd ?J.%Eént mﬁﬁﬁ%ﬁﬁ%}p@%?ﬁ&%@)ﬁlmt Flextich %q_r2g %n ce

with sone conditions or the

system such as viAleshowasl RIG. 9theASers ROW 4 Mikihfam %mtﬁ@'ﬁ@\ﬂféﬁlayécf the
play list set consists of a single 42 play list, i.e e play
list set 126§n§h®mn1 RO47 "B -pgint snfpxapitinsd ovHish tdirateglthe spirayddrbstof126,

the title el enent ically consist of the pre-conmmand
an o ecg and ZOIGK?%omt 1mat¥on" which indicates the e%d address of the

object are recorded. Incidentally, each of the "IN-point information” and the
"OUT-point information" may directly indicate the address, or indirectly
15 indicate the address as a time period or time point on the reproduction time
axis. In the figure, if a plurality of ESs (flementary Streams) are
multiplexed for the object shown by a "stream object #m", designating the
Item 204 means designating a special ES or special combination of ESs.
As shown in FIG. 8, the title element 200-2 logically consists of the
20 pre-command 200PR or 126PR, the play list set 126S in which one of the
plurality of play lists 126 for reproduction is selected upon the reproduction,
the post command 200PS or 126PS, and next information 200-6N. Therefore,
a process of selecting the play list 126 from among the play list set 1268 is
executed, in accordance with some conditions or the like which are
256 reproducible in a system, such as video resolution.

As shown in FIG. 9, however, if the play list set consists of a single



200PR or 126PR, the play list 126 to be reproduced upon the
reproduction, the post command 200PS or 126PS, and the next
information 200-6N. In 5 this case, once the play list set is
designated for the reproduction, the reproduction process of the
sijngle play list 126 is perforned, regardl ess of the condition or
the like which are reproducible in the ?@sten1 Again in FIG 3, the
object information file 130 stores therein a storage position (i.e.
the | ogical address targeted for the reproduction) in the 10 object
data file 140 for each Itemconstructed in each play |list 126, and /
or: various at playtist.g.ei,nf drenmddy bst seel 268 choa TIGE 8 fguetd Bp a@fngw‘]e
Item Particularly in this enbodi nent, the object information file
130 stores anPly hs{ 5% thertitle elpmpid00cR waplagically consist offtbe pressochatde

Unit) inf i o0 13 #1- AUK tigned bel ow in detajl,
5 (1 enent ar G0N 85 A7oTh ke Bl 26 T 4% s BtHerb P AhorPRSROL3E.
The obj ect dat fdsk 8o t L§ vp.0f bj ect 5,142 f
cden transport ot SomipdRpRY of BERST Yl BB piden, o

pliurality of tiiéickse, dhaé ahefplePMeeRbt 1O BS-ARLMTH Ynd SHOENERE. th
IrLci dental ly, each of the four kinds of fi Fes di slcusse I’vvlﬂk‘kh > e

ref erence to rep@oduictipn Brocess obthefsimgldplaydisy il 262 perfhtnedl, pdgurdibdstoy tiRf
files to be stored. Al these files may be nmanaged by the file
system 105. FendEioa s the ke ,whigh pectepaedugibly in the syiterean be di vi ded

into a plurality of, data files, such as, gbject data file #1, object
data file #2 and so%3f, m@éhg’\/\ﬂ’% Rbipg dn(%%@at‘toﬁeﬁ7§38b‘ft%’@ﬁ tharein gown
in FIG 3, aSsgrde®SbSabh ¥ie. %!M% I i it \V di.vi ded..i nt o
a plurality o? alg?gned ugliet ?58 1%§?£1eac égﬁgﬁéﬁb& fgr g%trgglg)%ﬁﬁjtn 98? th@kB,
for exanphe. dijetlderdfilaf140Her adchgee comithstABin ekéﬁgia%_]ﬁltilgﬁ%&’\ﬁ d&h

the head of the TS object 142. Each aligned unit 143 is further
di vi ded i nt o ¥arpnar attiibyteoinfymatioe pdatedt ® tdel reaptudiaui of) the data
Particularly in this embodiment, the object information file 130 stores an AU
table 131 including a plurality of AU (Associate Unit) information 1321 (AU
#1-AU#q) as mentioned below in detail, an ES (Elementary Stream) map
15  table 134, and other information 138.

The object data file 140 stores a plurality of TS objects 142 for each
transport stream (TS) (TS #1 object-TS #s object), i.e. a plurality of entity
data of content to be actually reproduced.

Incidentally, each of the four kinds of files discussed with reference to

20  FIG. 3 can be further divided into a plurality of files to be stored. Al these
files may be managed by the file systern 105. TFor example, the object data
file 140 can be divided into a plurality of data files, such as object data file #1,
object data file #2 and so on.

As shown in FIG. 10, the TS object 142 shown in FIG. 8, as a logically

25  reproducible unit, may be divided into a plurality of aligned units 143, each

having a data amount of 6kB, for example. The head of the aligned units



amount of 192B. The source packet 144 is a physically reproducible
unit, on the basis of which (i.e. by the unit of packet) at |east
the video data, the audio 5 data and the sub-picture data from anong
the data on the optical disc 100 are nultiplexed, and other
information may be also multiplexed in Jghe same nmanner. Each source
packet 144 includes control information~ 145 having a data anount of
4B to control the reproduction, such as the packet arrival time
sttanp or the like, which indicates the reproduction start tinme point
oft the TS 10 (Transport Strean) packet on the reproduction tine axis.
Edach source ketlignedwithdhediesd of the Thdiet 192y | Rl alidfedranit 193 &
data anmount o 88%& , %’ﬂe TS packet payl oad 146 has a packet header
146a at the he&PeHEFHeshmtp Feplgality TH soyred enpckieis d 4drepclh dapagie tateed

as a "video p g di dat be packetized as_an "audio
packet", or t%‘g%lﬁ)—f%i&iﬁuﬁeﬁgflgeﬁﬁ eggxig%&&?@ ¥ Egprofunciple unit, on
"sub-pi cture pPRGLSE" i - acketi zed.
I%ci dental ly, if tﬁgfﬁéﬂéhgﬁé&ﬁﬁﬁﬂfﬁ%a%%t%ﬁ) Aok BoTRY il a3 5‘_“‘2110

descri bed & at@z‘taéﬁ@f@sﬁ@i&h@dat@@bﬂﬁoﬂ&ﬂhﬁidﬂfaeaiqeﬂﬂegﬂti&ali'ﬁis%?@l? &l
diisc 100, the background image data and the button data are al so

preferably paekbinlered amd ofi@rshimmation Fide bd QlsoNexItiplased in rthh easace
té FIG 11 and FIG ﬂ,Z an expl anation is given to such a situation
that the vi deB®H%Fa, Fadhesontraingokeitld4 idadessenisplinirmation 445 hedng he
| ike are pac I Y. S et | oad 146 shown .in F| 4 in
t he transpor Fﬁi tst!'fl rgxglg%&fog%%g? I%%Pogﬁiéwp Ny S'i%b E’.tﬁﬁpi‘ﬁkeﬁirﬂv time

' N bttt - f
concept ual | y s25mpbevk: 18es whitdtih@Rateh e %ﬁ@%&ﬁﬂﬁf&tﬂ%nﬁé éﬂg{ﬁf(&?}r or

a'program #1 (PGl), shown at the top, el enentar ream FES)
for a protf arfilhspREStrestd) padkeivoni thet Aproddabe, tiras ixisu| tHaph @gehet O
forma transport stream (TS) for these two prograns (PGl&2), with
t he hori zont dackstjld4ancledesia®S ag¢ket pFYlGd 146 having a data amount of 188B.

The TS packet payload 146 has a packet header 146a at the head portion
thereof. The video data may be packetized as a “video packet”, the audio
data may be packetized as an “audio packet”, or the sub-picture data may be

15  packetized as a “sub-picture packet”. Alternatively, other data may be
packetized.

Incidentally, if the background image data and the button data
described later (refer to FIGs. 20) are multiplexed on the optical disc 100, the
background image data and the button data are also preferably packetized as

20 shown in FIG. 10.

Next, with reference to FIG. 11 and FIG. 12, an explanation is given
to such a situation that the video data, the audio data, the sub-picture data
and the like are packetized by the TS packet payload 146 shown in FIG. 4 in
the transport stream format as shown in FIG. 2(b). FIG. 11 conceptually

25 shows a situation that an elementary stream (ES) for a program #1 (PG1),

shown at the top, and an elementary stream (ES) for a program #2 (PG2),



12 conceptually shows an inmage of the TS packets nultiplexed in one
transport stream (TS), as a packet array along the tine. 5 As shown
in FIG 11, the elenentary streamfor the program#1 (at the top)
may be fornmed by discretely arranging TS packets (TS packet payl oads
1416), obt ai ned by packetizing the video ?ata for the program #1,
aliong the tinme axis (the horizontal axi The el enmentary stream for
the program#2 (in the mddle) nay be fornmed by discretely arranging
TS packet 10 payl oads 146, obtained by packetizing the video data for
tHe program #2, along the time axis (the horizontal axis). Then,

t Hese TS packehowayh dhel middldbamr muttiglésiefl toXefn astrahdpatt sthent (ER)SHOr t
stream (at the bottom for the two prograns is nade. |Incidentally,
this i s onitt&esedwopsrayemns SREE&Y widxibedonizomsal ins B$ GtineaxidutFIGn

fact, as the enent ?r% stream for the Iﬁrogﬁ m 15 #1, ;hxﬁ el enentary

stream made of “TSSHEREY SISO AU AP tRf By Parketemultinlered i i o

data and the mgmrggﬁéﬁnﬁg)gmggggtQlfra%§09€9ﬁ<eeﬁmepayl oads obt ai ned
ta my be arso

by packeti zing the sub-picture d nul ti pl exed

sifm | arly, sas showns showhGn BIGD)L, 1he Adelirdth9Nsticdnt firShe BoctdI® #1 (at
el.ementary stream for the program #2, the el enentary stream nade of

TS 20 packet pheylterddnapbeaionedd by pmciettly zirrmeidge TSUpkcketd TS parttet he
sub-picture st re%g] naege of TS packet payl oads obtai ned by
packet i zi ng t RaVieafls- oot dtained by pagkstizng theswiderfataphe dedprograny i) v

h i FI i hi di , . [ i f TS k
byl oads 146 RUTEIHr ey R B Dy o RemreS sEsth tohdhe
the 25 plurapide¥a@liz TS naa@_%ﬁea@ &éﬁlb@rfagﬁu'bg&A&a&gﬁtaﬁﬁgﬁ{é@ﬁ%g&%Ont 0

t he optical disc 100 in this nultiplexed manner, rimati on

sych as the pasyeids4bi6, abiained by ipBEkeSikmENthd 45ddocdg o dedprogram #2,
Incidentally, in FIG 12, the TS packet payload 146 which consists
of the data t pleng ¢bn simet yie étha horieomtabeyis). (Thay, these3TS packet payloads

i 146 are multiplexed, so that the transport stream (at the bottom) for the two

, programs is made. Incidentally, this is omitted for convenience of

| explanation in FIG. 12, but in fact, as the elementary stream for the program

15 #1, the elementary stream made of TS packet payloads obtained by

packetizing the audio data and the sub-picture stream made of TS packet

payloads obtained by packetizing the sub-picture data may be also

multiplexed similarly, as shown in FIG. 2(b). In addition to this, as the

elementary stream for the program #2, the elementary stream made of TS

20  packet payloads obtained by packetizing the audio data and the sub-picture

stream made of TS packet payloads obtained by packetizing the sub-picture
data may be also multiplexed similarly.

As shown in FIG. 12, in this embodiment, a plurality of TS packet

payloads 146 multiplexed in this manner forms one TS stream. Then, the

25  plurality of TS packets 146 are multiplexed and recorded onto the optical disc

100 in this multiplexed manner, with the information such as the packet



is indicated by "Element (W)", wherein, j (j=1, 2, ...) is a
sequential nunber for each stream which constitutes the program
This (iQ) is defined as a 5 packet ID which is an identification
nynber of the TS packet payl oad 146 for each elenmentary stream This
packet 1D is fixed at an inherent val ue, for a plurality of TS packet
payl oads 146 to be nultiplexed at the same tinme point, so that the
pliurality of TS packets 146 are distingui shed fromeach other even

ifl multiplexed at the same tinme point. 10 Furthernore, in FIG 12, a
P/f\T (Program Associ ation Table) and PMIS (Program Map Tabl es) are
allso packet i zawivgy timeestFigp J4% keing pdgéd adncidstbaliynin FHHd 2mbetippKed.
The PAT anong the storesha table which indicates a plurality of PMI
packet | Ds. P‘éarytl‘?arcélﬂ“ér"fly? Prgistaf thadaip thatsonstijutespprzran #hdatl &, 8o

t hat (000) is;.Gjiy: det.ersi ned . t ID,. 15 in FIG
|53 160000 | SpSh¥EeR S, SpRLEAE BT NELBICKE, o] D8 shueShelu P
sanme tinme poifgt ,eaélhetrlénR@lﬁ!ﬂ%ar&@%ﬁ@é%&%@%a' fd é@ﬁﬁ%ﬁﬁé& ?638)

the PAT is detected, as the TS packet 1 0se pa

The PMI  si oresket Trivhhwhive flchfdiaahasimite opaekes pddRef Of16aahes ofy t he
el ementary streans that form each program in one or nore prograns.

Any packet | [322b cleapeniverygitieam. t GhisymcRMIE) isHowdwe an ihlsbnt adek®k al Ds

are indicated b%/ 1 etectable with the packet 1D (000) as

I he £$AT d : .

ment i oned abd/B-2lHaE B Breket pawlonsis 446 i be mnitinjexse ap sheesme ik poiphexed
at the same tJ [ -he e 146,. .obtain by packeti zi ng
the Prms (1. &0 Bk Rhuunlidets BERS AT, Sl Shat ker s bl o avnps
(200) and ( 3QOyudtiled\eBhd hnkd @.ne:lagﬁ,t_are detected on the 25 basis
of the PAT. If the transport streamas shown in FIG 12 is
transferr®d digit ahntherdfore,tineFIGNEL, o PAET @ré@raish’sBARtiaRAabRE aRMT

constructed in this manner, to thereby extract the nultipl exed
packets cor r dSGhHFagraamn MapeTahdes) pagjalso packetized by the TS packet payload

146 unit and multiplexed. The PAT among them stores a table which
indicates a plurality of PMT packet IDs. Particularly, the PAT is defined by
MPEG2 standard so that {(000) is given as a predetermined packet ID, as
15 shownin FIG. 12. That is, from among a plurality of packets multiplexed at
the same time point, the TS packet payload 146 obtained by packetizing the
PAT is detected, as the TS packet 146 whose packet ID is (000). The PMT
stores a table which indicates the packet ID for each of the elementary
streams that form each program, in one or more programs. Any packet ID
20 can be given to the PMTs, however, their packet IDs are indicated by the PAT
detectable with the packet ID (000) as mentioned above. Therefore, among a
plarality of packets multiplexed at the same time point, the TS packets 146
obtained by packetizing the PMTs (i.e. TS packet payloads 146 to which
packet IDs (100), (200) and (300) are given in FIG. 12) are detected on the
25  basis of the PAT.

If the transport stream as shown in FIG. 12 is transferred digitally,



el ementary stream and decode the extracted packets. In this
enbodi nent, these PAT and PMI are included as the TS 5 packet
pﬂyl oads 146 to be stored in the TS object 142 shown in FIG 10.
That is, when the transport streamas shown in FIG 12 is
trjansferred, the transferred streamcaj, be directly recorded onto
tHe optical disc 100 as it is, which iS a great advantage.
Furthernore in this enbodi nent, these PAT and PMI recorded in 10
this manner are not referred to upon reproduction of the optical disc
100. Instead, referring to the AU table 131 and the ES map table
134, shown i nthepfuger Jefird tavtlret PARethdi thedBMAT tonbatieed imakRsSmhtiner, to
possible to p rformthe reproduction nore effectively and apply to
the conpli cat 85I EFUests i mylsipleyat chadsetsoporrasponding  toFshe tdasized i n
this enbodi ne | i 5..bet weep .packets and the el ementary
él%mgﬁtaﬁ‘)? %ﬁ&émﬁ) Qﬁ(ki] {igco%% ghqu\?fac%#d)ae‘:}ﬂegs

stream obt ai ne y referring ‘PMI' on decodi ng or

recording, for examplBis drShodiRE:Ad théket BEr QR o i '
130, in a formof AU tasbl e 131 and Eg mp%?g%fhngéég’lﬁ%H?%dog%‘ tflé LI%

packeti zi ny avacketl paylbadsi 1. toNex storaid irh thee TErdREE 149 shdwa 11 Fiat he.
| ogi cal structure of data on the 20 optical disc 100 wll be
di scussed. FIBat1s who kst rarsppyt Sreows as Beovioip FHY. 125t trtsfeemdpthedat a

on the optical disc 100, focusing on the devel opment from the
| ogi cal hier %”%‘Pﬁ;erf% ft’r’i‘sean?)ﬁ?%g? HHF@PYa]feéq’ﬁ‘ﬂe%PanH e gritdal Jispiled as dHy. | n

FIG 13, one @i £ eimt‘lugf%ngaog each of which is a logically large
unit, such as one noVie or one TV show, are recorded on the optical

disc 100. 25 EachPiithe:@no2Gn ithG! ME6MHA0E, Phe TG &ﬁc; bﬁaﬂ@&?{éﬁ

200-2. Each title elenment 200-2 logically consists of a plura |t31§r/1 of
play |i stlGetthisl@88ney meeznt refertddetoddponetepimintti200f the dptRalpli abo.t y
of play list sets 1265 nay have_ a sequential structure or may have a
branch stru CtIBFt@?d’ referring to the AU table 131 and the ES map table 134, shown in
FIG. 3 and mentioned in detail later, makes it possible to perform the
reproduction more effectively and apply to the complicated multi-vision
reproduction or the like. For this, in this embodiment, a relationship
15  between packets and the elementary stream obtained by referring to the PAT
and the PMT on decoding or recording, for example, is stored in the object
information file 130, in a form of AU table 131 and ES map table 134, without
packetizing or multiplexing.
Next, with reference to FIG. 13, the logical structure of data on the
20  optical disc 100 will be discussed. FIG. 13 schematically shows the logical
structure of data on the optical disc 100, focusing on the development from
the logical hierarchy to the object hierarchy or the entity hierarchy.
In FIG. 13, one or more titles 200 each of which is a logically large
unit, such as one movie or one TV show, are recorded on the optical disc 100.

25 Each title 200 includes one or more title elements 200-2. Each title element

200-2 logically consists of a plurality of play list sets 126S. In each title



Incidentally, in the case of a sinple logical structure, one title
el ement 200 consists of one play |ist set 1265. Furthernore, one
play list set 1265 5 consists of one play |ist 126. Mreover, it is
stsibIe to refer to one play list set 126S fromthe plurality of
tgtle el enents 200-2 or the plurality OLYtitIes 200. Each play Ilist
126 is logically made of a plurality of "ltems (play Items) 204. In
each play list 126, a plurality of Itens 204 may have the sequenti al
10 structure or may have the branch structure. On the other hand, it
is possible to refer to one Item 204 froma plurality of play lists
126. The af oflement 28%&d th\phoality df nflay himtt baon 1268 nGlYThpei Disequential
information recorded on/jn the Item 204 |ogically designates the
re}pr oduct i on PRAGETSAT PRELAS slypaeh siructgre. Then, the obj ect

information 130d of the. logically designated.1l5 reproduction range is
rgf erred to and thfé?éé%%/nt?@‘g“}@’Sr%%?f?flisg‘ﬂ&?i?%c@?muﬁﬁ@’ Oﬁlg‘i)‘fl%f’nﬁﬂ
i s physicall yogtesd Vi : i S inal ,

obj ect informati orj?g i%g%gd?nﬁcl?lg%tggﬁ %/%rllhg%sylls‘%??f Irlr]ao%% 8#/? %)al??ﬁesgrs?)%g%ﬁes t he
TS obj ect 5 14@nsists0df oas plAyeliaAtiRe] MbRovd RETBIEBR Bfrefel 6o Ine AR GG

142 and ES address information 134d required for the data search in
the TS obj ect set4263drquh k¢ dhwmakiyl of tittehaletESntw 00 2adyl the TBékatibovitifles
FIG 3 incl Ud‘%ﬁ)ra plurality of ES address information 134d). Then,
when an i nfor ion recording / reproducing apparatus reproduces the

TS object 142 as I L W, a phhysi.ca dress,to b

reproduced in thenﬁggl%%gggtsp%{%s |1°§108§¥§1aﬁl§8 ?E@mlﬁ?ﬁBfﬁt?‘Bﬁfpé"t‘MR%fﬁ@ t he
obj ect 25 i nfow M4 baxh 3PHsSRE At él‘%etﬁihf ol RUGHRMALYLST qg;gﬂe S
reproduced. Incidentally, a EP (E%f?yl assf map incldﬁ%ng ag u#§1ity
of ES 48 1addstestmienfiommyt hove 11348rarshossudtirel hOnokjcesthet Hag Mt ison
in FIG 13, herein indicates an object infornmation table in which

t he AU t abl e Pesdiblente yafer fosone Item 204 from a plurality of play lists 126. The

aforementioned IN-point information and OUT-point information recorded
on/in the Item 204 logically designates the reproduction range of the TS object
142. Then, the object information 130d of the logically designated

15  reproduction range is referred to and thereby the reproduction range of the
TS object 142 is physically designated, via the file system finally. Here, the
object information 130d includes various information to reproduce the TS
object 142, such as the attribute information of the TS object 142 and ES
address information 134d required for the data search in the TS object 142

20  (Incidentally, the ES map table 134 shown in FIG. 3 includes a plurality of ES
address information 134d).

Then, when an information recording / reproducing apparatus
reproduces the TS object 142 as mentioned below, a physical address to be
reproduced in the TS object 142 is obtained from the Item 204 and the object

25  information 130d so that a desired elementary stream is reproduced.

Incidentally, a EP (Bntry Pass) map including a plurality of ES



anp table 134 are listed. As described above, in this enbodi nent, the
I N-point information and 5 QOUT-point information recorded on/in the
| ttem 204, as well as the ES address information 134d recorded in the
Eé map table 134 (refer to FIG 3) of the object information 130d
make it possible to performthe associajd on fromthe | ogical

hi erarchy to the object hierarchy in the reproduction sequence so
that the elenentary stream can be reproduced. 10 As di scussed above
in detail, in the enbodinment, the nmultiplexing and recording are
performed by the unit of TS packet payload 146 on the optical disc
100. By thi s, 2{Resyinimmptipe 1844, shown ircthedbiegt mfpinatioh it F1Gf13, herein

el enentary sirea as ,shown, in FIG  2(b) can be recorded onto the
optical disc oo %%fcnc?}p%ﬁ Aforpatis "sabﬁ’n‘ﬁ‘o‘ﬂ]i‘lg}éﬁ}ﬁ“; APstahlegi3l amdighe e ast
is recorded ophg i1 19PLiGRL.4l5 di sc 100, a plurality of shows or
prograns can be recorded at the sane time, wthin the limt of a
recording rate. Newedtfeihes shovd, MAaRIHRMiRENAd TS oik TRLAY A NEILT N,
in which a plurality of shows or prograns are multiplexed an

recorded for OHE PP8tanforpatidmRconded ew/ivafti dtem 204, exkABALHEE Mdrbssbe
given to an enbodi ment. _of the informatjon recording / reproducing

apparatus 20™ B seserdndninige Jifcmag trble JBdi(rederpiodidEs ) of the

I nformati on Recotdi ng ./ r.oduci n ar at us) xt, with reference
Eo FIG 14 toﬁgﬁ%l‘ld‘l‘iré’?a%%mdﬂéﬁf?e‘ﬁgo@ﬁﬂ? FPePef?‘%’i sogiatipe Ssretheg /
reproducin MS . - a1t I on i di scussed. re,
F G 14 15 a DPoueig ey e B Ml B b Rl oS R g n

reproduci ng ahpaleaicnsarykstreéamldanthe rEfibiuckd are flowcharts show ng the
operation thereof. 49 In FIG 14, an information recording /

reproduci Hy appar abedisge8ed shave daddtyil,dh vhoeobddikhentatheapilaglseingamnd

system and a recqrd syste T.ﬂ? )
recoraing aré performed by the unit of TS packet payload 146 on the optical

disc 100. By this, the transport stream including a plurality of elementary
streams as shown in FIG. 2(b) can be recorded onto the optical disc 100,
According to this embodiment, if digital broadcast is recorded onto the optical
15 disc 100, a plurality of shows or programs can be recorded at the same time,
within the limit of a recording rate. Nevertheless, a recording method is
employed herein, in which a plurality of shows or programs are multiplexed
and recorded for one TS object 142. Hereinafter, an explanation will be
given to an embodiment of the information recording / reproducing apparatus
20  capable of performing such a recording process.
(Information Recording / Reproducing Apparatus)

Next, with reference to FIG. 14 to FIG. 19, an embodiment of the
information recording / reproducing apparatus of the present invention is
discussed. Here, FIG. 14 is a block diagram showing the information

25  recording / reproducing apparatus. FIG. 15 to FIG. 19 are flowcharts

showing the operation thereof



apparatus 500 is constructed to record the information onto the
optical disc 100 nmentioned above and reproduce the information
recorded thereon. In 5 this enbodi nent, the information recording /
reproduci ng apparatus 500 is thus for recording and reproduction.
Nevert hel ess, an enbodi ment of the information recording apparatus
according to the present invention can Be constructed basically with
the record system of the apparatus 500, and an enbodi nent of the

i nformation reproduci ng apparatus according to the 10 present

i nvention can be constructed basically with the reproduction system
of the apparatus 500.FIGha4nf oferatdtion re@edingi/ Beprbd iRy S5Pa84tRE 500 is
apparatus 500 is provided wth: an optical pickup 502; a servo unit
503; a spi ndl Emﬁég’oﬂl"yiﬁﬂl; Igo 3l epprgaRcionr 508 amddemebdpéystear. S0 a
vi deo decoder 511; an, %udio ecoder 15 152‘?2 n adder 514; a still

pi cture decod®fPETWS 3P0JS consfyuctid: togpsead thsitormation ppts tisamtical diemor y

550; a nodul aj@y glggrﬁ'oné}l Lﬂxrvgaatntdgr.:’eB%(&éée eﬁ%@o%?gggﬂg'g%?@;dl elr_le%rﬁia t rr e

610; a video enc 611; an au encoder

encoder 615. WHeeBBsIiBE WAL iRbkRELGE Qecbﬂ%émﬁu?r&lrfcidgeap?{ﬂtﬁ%é@ @ cal

structure data generator 521 and a file systenflogical "Structure data
reader 20 522thugufor henonding antl heprodnwion. 5BRvatithlds USE embbdiglhase (%20
to give a user , input, such as title information, are connected to
the system coWfQsiatiop msoydingmppamping eseordion e theaipiesert! inedrsivents, bet he

denodul ator 5 the-denul.tiplexer 508, the video decoder_ 511, the
audi o decoder‘%glﬁ?&fe %2)35}8?}%7? ng‘lt e 1pgpxd spstep ‘f:fitg? @PRagEEoRy a8d3n and
t he menory S55QukHi is : i,on _syst.em t he
ot her hand, anong ltﬂhr\e(tsEPQE%S@%ﬁﬁfl@ﬁ;ﬁ&éﬁéﬁ@%%&ﬂ&{ tlés i) ﬁ%ﬁ?otlpc%ﬁ&

the formatlt erp6&fht ihveartibh chn BS cOMtARLedIRARERY HithHe rOhBdudiBh sydtdGo
encoder 611, the audio encoder 612 and the still picture encoder 615

mai nl y const i dfiheaptmaied8Pd system The optical pickup 502, the

sServo . . . .
The information recording / reproducing apparatus 500 is provided

with: an optical pickup 502; a servo unit 503; a spindle motor 504; a

demodulator 506; a demultiplexer 508; a video decoder 511; an audio decoder

15 512; an adder 514; a still picture decoder 515; a system controlier 520; a

memory 530; a memory 550; a modulator 606; a formatter 608; a TS / PS

object generator 610; a video encoder 611; an audio encoder 612; and a still

picture encoder 615. The system controller 520 includes a file system/ogical

structure data generator 521 and a file system/logical structure data reader

20 522, Furthermore, the memory 530 and a user interface 720 to give a user
input, such as title information, are connected fo the system controller 520.

Among these constitutional elements, the demodulator 506, the

demultiplexer 508, the video decoder 511, the audio decoder 512, the adder

514, the still picture decoder 515, and the memory 550 mainly constitute the

25 reproduction system. On the other hand, among these constitutional

elements, the modulator 606, the formatter 608, the TS / PS object generator



unit 503, the spindle notor 504, the systemcontroller 520, the
menory 530 and the user interface 720 to give the user input, such
as the title information, 5 are generally shared for both the
reproducti on systemand the record system Furthernore, for the
record system a TS object data source 5600 (or a PS object data

sc)urce 700, or a still picture data source 700 of bitmap data and
JPEG data etc.); a video data source 711; an audi o data source 712;
and a still picture data source 715 are prepared. Furthernore, the

fijl e system | ogi cal 10 structure data generator 521 di sposed in the
syst em cont r of Hehesgdeq encedss §11, ¢ audio pmrotltiet 12@nd ithe ejibpierure amddarhe

fiil e system | cal stru%&)ure reader 522 is used mainly in the
r ¢épr oducti on @%?“@ﬂly e ‘H‘F‘ith%lfecﬁﬁ'dz%ﬁﬁmjoﬂ‘hierOPHEﬁlé‘E‘é‘SJPth& Bsteral
diisc 100 wit ' | aser, beam,.at, the fir
power as r eard%f1 ’ﬁ’é%f’?gﬁtﬁ SP%?I%%E“)? %Eg’r%%rsg%fﬁ%ﬁo% f%?eé:ggoa%het’ﬂ%mgré’c d

power W th thend ﬂh@filtsexbiﬁh.@dl‘fdeg'?@@f&?vmg ok EHlp &S sl ol RGsikak %}}ﬁrnxaq{on

recordi ng. The servo unit 503 perfornms focus servo, tracking servo

and the |ike drergendrallpphared forfliotikthe rofddueton\wbtemasdl dhe r&tdestom.
servo for the_spindle notor 504, under the control of a control
signal Sel ofibarmese.fion e rasoxd estam,co ASr dtidct daBRurep @00 {drea PS

reproduction and, 20 recording. The spindle notor 504 is constructed
to rotate t heO%beﬁf %3@1 Soﬁf@g}oﬁoﬂr a gill pichume flate porrere 00 dinan dtaandhe

P oder 855 rnty bt REF Uitk e MALASMAIN oSy B pbd AT ©

encoder 615 may be constructe 0 encode su TS

obj ect. The sfiétuke ﬂmtswﬁﬁ:edﬁmd@@r@k@eaﬁm‘mmnﬁ&@?{}{e%ﬁ{n%gst%&/lgﬁé’a‘?de

the sub-picture data. 25 (i) Structure and Operation o ecor
System Ne&xt ,stipcture rdefe gemoator G2F|dGpodetl tnothE|s§stethScontdters PBTisf dsed
structure and 51, the operation of each constitutional elenent which

constitutes gy, TeCOps PSR andHde it efstr/logisak srentaierngader 522
reproduci ng 3p 8@&1%51'1%135 191C1:he \Il'\cnaplrl)dlﬂzgmn system.

The optical pickup 502 irradiates the optical disc 100 with a light
beam LB such as a laser beam, at the first power as reading light for the
15  reproduction, and at the second power with the light beam LB being modified
as writing light for recording. The servo unit 503 performs focus servo,
tracking servo and the like for the optical pickup 502, as well as the spindle
servo for the spindle motor 504, under the control of a control signal Scl
outputted from the system controller 520, upon the rep:l.-oduction and
20 recording. The spindle motor 504 is constructed to rotate the optical disc 100
at a predetermined speed, under the spindle servo by the servo unit 503.
Incidentally, the still picture encoder 615 may be constructed to
encode sub-picture data as the TS object. The still picture decoder 515 may
be constructed to decode the sub-picture data.
25 (@ Structure and Operation of Record System:

Next, with reference to FIG. 14 to FIG. 18, the specific structure and



explained. (il) In the case where the already prepared TS object is
used: 5 This case will be discussed, with reference to FIG 14 and
F.G 15. In FIG 14, the TS object data source 700 may be made of a
nmenory storage, such as a video tape and a nenory, to store TS
object data DI. In FIG 15, firstly, eagh title information (e.g. the
content of the play list, etc.) to be Togically constructed on the
optical disc 100 by using the TS 10 object data Dl is inputted into
the systemcontroller 520, as a user input 12 such as the title
information, via the user interface 720. Then, the system controller
520 inports tihe wpsmatiqmef eachoconstipttionsl eloment trhichi cvietiigés €43, radb@ t he
user interface 720 %ggep fé'SZl: .Yes, and step S22). In this case, under
the control BF*Eh& EBhivgmatio ascorsing 1 reprodheng popamteohdl ofill dre

520, the user xéﬁiﬁ erface 720 can performan input process in
response to teh content to be recorded, such as selection via the

title menu scréenin bRCi96Whatd the abbad | ishSed! ready
performed (the step S21: No), tﬁgseapﬂ%g ssggsaorggeg%rsﬁ %&e’?d. Then, the

TS obj ect &ata souflie c7@0vitlHepliscasdel ewilBrabieasd todata1 Plnd FHRAr t he
control of a control_signal Sc8 which indicates the data reading 20
from the system coft Fist[1dr t1BJES oljaeata kmeiresy 0emny batntadk lof b nBdfory

inports the T obé'eect data .Dl fromthe TS object data source 700
(step S23), andpefPetin? Vidaxtapsead arpaorsta siee IS obiegt data Pdcord dat a

length, etc.) of therftS 18084 .. Dl.and .t he anal ysis of each
el enentary stream structure %é" %%ﬁ%gf%rmeg?%%g% é)%‘ﬂié’gﬁ]i’ep%]ﬂ(et
identificati Gist,rgerday Do logRBllY BénhRSEey £ thb Q%tiﬁ’éﬁi%‘r’léﬁﬂ 18 EM‘JF% c.
acketized with the video data as nentioned above, due-to g fie
Y .
anal ysi s Teatohieet datatiHeisfinbettad/atie tild Ggicantorsidlee 520, @s datRr GfRLIAL O
521 52 ste 24) . Then, the systemcontroller 520 makes the file
P SYSLE
system/ | ogiSE a$ the title information, via the user interface 720. Then, the system
controller 520 imports the user input 12, such as the title Information, via the
user interface 720 (step S21: Yes, and step S22). In this case, under the
control of the control signal Scd from the system controller 520, the user
15 interface 720 can perform an input process in response to the content to be
recorded, such as selection via the title menu screen. Incidentally, if the user
input is already performed (the step S21: No), these processes are omitted.
Then, the TS object data source 700 outputs the TS object data D1,
under the control of a control signal Sc8 which indicates the data reading
20 from the system controller 520. Then, the system controller 520 imports the
TS object data D1 from the TS object data source 700 (step 828), and performs
the data array analysis (e.g. a record data length, etc.) of the TS object data
D1 and the analysis of each elementary stream structure (e.g. ES_PID
(elementary stream packet identification number)), on the basis of the PAT

25 and the PMT etc. packetized with the video data as mentioned above, due to

the TS analysis feature in the file system/logical structure data generator 521



structure data generator 521 prepare the disc information file 110,
the play list information file 120, the object information file 130,
and the file system5 105 (refer to FIG 3), as logical information
fi.le data D4, on the basis of the analysis result of each elenentary
stjream and the data array of the TS object data D, as well as the
user input 12, such as the inported titPe information (step S25).
The nmenory 530 is used to prepare this logical information file data
D4. 10 Incidentally, variations can be considered, obviously, such as
preparing in advance data about the data array of the object data D1,
the structuréstem828mation of each el enmentary stream and the like.
They are also in the scope of the present invention. In FIG 14, the
formatter 608 is arfhappiieatysiefosontitlontsed ngakdsetidafite sybberar/r Byichh
store both the, TS obj,ect dat and the lqgical information file
data D4 on tﬁterug%)blfei g%la %fl%r@?%([}%a.l Wﬁ?"’ge%"eg—lsfl lgymation; iHa 110, the mlasy
608 is provid W ; i 1.f.C ,.a i

swi t chi ng- com!:?l fgtolln}mergn%lsn ?ﬂsé\ﬂ]gﬁ%lggﬁﬁ P%Féglsg%g}esﬁsa#@?ﬁ ﬁlﬁésy?i‘??t em
control | er 552005 WeRn té FEGT B ARloeRh] & ' t Fonks
connects the switch S21 to a 4 ggifadeﬂf%ﬁlgggg(r%%egf% I?lﬁé)%zt%g\?\%%g ﬂ’§wz
to the 1) si dengpsimsestls ofedghuflendreakStaaientd tatiataredy and 118 ofSct

obj ect data squrce 700. Incidentally, the transm ssion control of the
TS object datatapilias wedligsghpwgerhippuhkl, surht asothe Singored §18 irffoomatidne
system contrplle 2 O the er hand, upon the formatting of the
| ogi cal inf o%ﬁ% %%5? ﬁlfeema’ﬁf”éy ,"St"’r?étgl LPieRpedhisplogicgldniormation file

swi t chi ng- conggglded by the 25 switch control signal Sc5 fromthe
system control |l er 520, and connects the switch Sw2 to a 0 side so as
to output 16 he | ogi txdidenbdlB Medris@n i b dl @okMderd® obRodsipt 8R:ES2E i N
FIG 15, by the switching-control performed by the formatter 608
construct ed iRreppiing frmadeance daja abmt theidetl airaf of thet shjees HataeDdlatle

structure information of each elementary stream, and the like. They are

also in the scope of the present invention.
In FIG. 14, the formatter 608 is an apparatus for formatting the data
15  array to store both the TS object data D1 and the logical information file data
D4 on the optical disc 100. More specifically, the formatter 608 is provided
with a switch Swl and a switch Sw2, and is switching-controlled by a switch
control signal Scb from the system controller 520. Upon the format of the TS
object data D1, it connects the switch S21 to a (D side and connects the
20  switch Sw2 to the D side so as to output the TS object data D1 from the TS
object data source 700. Incidentally, the transmission control of the TS
object data D1 is performed by the control signal Sc8 from the system
controller 520. On the other hand, upon the formatting of the logical
information file data D4, the formatter 608 is switching-controlled by the
25  switch control signal Scb from the system controller 520, and connects the

switch Sw2 to a @ side so as to output the logical information file data D4.



D4 fromthe file system/ logical structure data generator 521 in the
step S25 and (ii) the TS object data DI fromthe TS object data
siurce 700 are 5 outputted via the formatter 608 (step S26). A
selection output fromthe formatter 608 is transmitted to the
modul at or 606 as disc inmage data D5, nogul ated by the nodul ator 606,
and recorded onto the optical disc 100 via the optical pickup 502
(step S27). The disc recording control at this tinme is also
performed by the systemcontroller 10 520. If the | ogical
information file data D4 generated in the step S25 and the
corresponding TS ngl @c%t%lg?% 1pFIGy 15, botthe nwitchivgoerded  perfosmed by the
oper at i onal % 0 the S26 caontinue the recording

t, . J
(step 528: No Ol.r%\g t%%?%%%?‘ﬁﬁ‘g?d%%gg‘apﬁg’ hgﬂ'@rlﬁl??é igforraqtiondiile data of

the | ogical i i i n he corr onding T

obj ect data 5Paggﬁgggg?$%%#§§%?%%%é%%géu%H%Fage% ﬁ%F%ﬁgﬁﬂgmi © $%§
are both recoastedi) the TS uiclgathiaMTel BOMm he TROLLER &RE dlifee REOLA NO
with respect to the optical disc 100 on the basi's of the presence or
absence of 8 anownuttedwadhe foomatthe60d kep(32Wep S29). If it is not to be
ended (the step SZ%; No)., the operational flow returns to the step
S21 to 20 conti nue®t FRIEHER P Mg frgmo dles dormatter 98 oshaansmaitted fiof thet | s

1S onded ) n RS 86 38 iec YE804 4RI rinfiiad BE pieCmotedriog 6Dhd
where the  al jeeadyd BLBRAE @&iclﬁgﬁph@&hai e y};t?c%% L@bxgp%%{s&%%zgénﬁ&e

information recording / reproducing appa fly,
in the exanpldissivomndiigeohtr@ atlhis ffibes alsh @edtagicadly thi 3 &&g%h&@uéri le
e 54

data D4 is prepared in the step 525, the data output of t
| ogi cal iFﬁcwﬁé@ion file data D4 and the correspondi ng TS object data
([))lb' I's performed i 1 tLQ ?og?cta??nfgrﬁaitio;bfﬂg\ég{d D}L ggnegggeg%g tl?cz sgeh%zgind
j ect data DI and p
the corresponding TS object data D1 are both not recorded, the operational
flow returns to the step S26 to continue the recording (step 528 No).
Incidentally, as for the recording order, either of the logical information file
15  data D4 and the corresponding TS object data D1 can be firstly recorded.

On the other hand, if they are both recorded, it is judged whether or
not to end the recording with respect to the optical disc 100 on the basis of the
presence or absence of an end command or the like {step 829). Ifit is not to
be ended (the step $29: No), the operational flow returns to the step 521 to

20  continue the recording process. On the other hand, if it is to be ended (the
step $29: Yes), a series of the recording process is ended.

In the above manner, the recording process in the case where the
alread} prepared TS object is used is performed by the information recording /
reproducing apparatus 500.

25 Incidentally, in the example shown in FIG. 15, after the logical

information file data D4 is prepared in the step S25, the data output of the



the recording onto the optical disc 100 maybe perforned before the
step 525, and after the recording or in parallel with the recording,
the logical 5 information file data D4 can be generated or recorded.
Ini addition, in place of the TS object data source 700, it is
possible to use the PS object data sougge or the still picture data
source. In this case, the recording process for the TS object data
D di scussed above is perfornmed in the sane nmanner, wth respect to
the PS objrect data or the still picture 10 data, such as bitrmap data
and JPEG data, in place of the TS object data DI. Then, the PS

obj ect data oro%%ebiafprmpation fle deta B4tand the souramniing S thgea bt D1dat a

file 140. Then, Nari uggl ot%ijgaéel formatj on about. the PS ob{; ect data

ori the still PRif¥Rs PWRVEY T Pk 9f ghe TR ebient data Hhand

syst em cont r okj£¥, ] he, di s iniri ramation fi

System contt ohheiecsathe A SRANLILR DR bt SR hRT LIS
Me 130, and thedlifka. thDreRvEhe dnid HReRAMOMitEeMe rdBRIRECOIIddha1
priocess for the TS object data D1 discussed above is al3o perforned
in the samd ninfersrationi filk delesPecin betgentlaeedaakeirdadnd i nage data and

the button data (refer to FIGs. 20), whi ch is one exanple of the PS
ogj ect data or thel8@afitiop; intnlrce of shenTS Phiest, datheor2ee HUX Kos pussible bmge
d

ta and the putton,data are stored into _fhe object data _file 140.
Then, vari ousg%leog]eg%gOﬁjﬁ?toﬁi%tg?‘gﬁe i st E’ﬁ@\rﬁjl‘}%’ §oNEe Huthis camd
t he button da 'rgg.;éepr C | ..of the,system
cgnt rgl | er SEZJ%b ﬂegond St (%?éeegglfog? gg?ﬁtggglcts%ﬂlgn odrlg%"tq’ siegr?bf’%ﬂ i§ Ppifgrmed, o

pliay |ist i nforthetsame fdaheer, 3dh rebhRt @DHIRCPS ioBfc0f ABRLI RKE islif pt@8re and
the |ike. 25 éi -2) In the case where the transport streamon-air is
recei ved dhd fdl@orwthds bitinsdatased dPEDG desadngdars 9Ethel's bbjeefdacedte to

FIIG 14 and F 6. .85 . Incidentally, in FIG 16, the sane steps as
those in FIG Jﬂ%ﬁ“ %’?ﬁ/ggf’h@c %ﬁ%"" é‘@éﬁﬁrpé‘ftéﬁ?eed?éélﬁ"ﬁﬁ%émtp thhebiedhdpia
expl anation i 00t t 2flen, 33,068 R2leRinformation about the PS object data or the

' still picture data is generated under the control of the system controller 520,

and stored into the disc information file 110, the play list information file 120,

|

i 15  the object information file 130, and the like.

i Moreover, in the embodiment, the recording process for the TS ohject
I data D1 discussed above is also performed in the same manner, with respect
to the background image data and the button data (refer to FIGs. 20), which
is one example of the PS object data or the still picture data. Then, the

20 background image data and the button data are stored into the object data

file 140. Then, various logical information about background image data

1 and the buiton data is generated under the control of the system controller
520, and stored into the disc information file 110, the play list information file
120, the object information file 130, and the like.

25 (i-2) In the case where the transport stream on air is received and recorded:

This case will be discussed with reference to FIG. 14 and FIG. 16.



demands. Again, in this case, the simlar process is perforned, as in
"the case 5 where the already prepared TS object is used" described
above. Therefore, the follow ng explanation is focused on the
dii’fferences fromthis case. In the case where the transport stream on
ai r is received and recorded, the TS object data source 700, which
isi provided with a receiver (set top bo§<4) for receiving the digital
brioadcast on air, for exanple, receives the TS object 10 data D1, and
transmits it to the fornmatter 608 in real tinme (step S41). At the
same time, reception information D3 (i.e. information correspondi ng
to the data Inadmaly édFIGr t8)ghe thiRe 6RHSIaY @hosand HINE 15 Muss f1RCE RS

t e system control]ler 520) including program construction

i nf ormat i on aR@PESTEERre nMberfat dnsh thiis erplesdtibmtierqminteilc las agceasion
deci phered upgn. - eé:Sei ving, is inported 15 into the systemcontroller
520 and is stored into the nenmory 530 (step S44). In the neantine,
the TS object data all,;,0t . rnat t.er 08 js outputted to
tg'e nodul at or 606 l%lenflﬁ% %Etggm&t E}% gﬁg‘ﬁé‘% To1° Iﬁyeffﬁ%nedf 8¢ r"fﬁ% 81°2%08
(step Sa2)s andichsitbelobdpdRta TH8yRali (b dcsGikA%ibod Chne
AHong wi th these operations, using the program construction ’

i nformati on ate fbbewiESeRlandtivihads foatised onithe Hiftdeshebdfréh €hik @gRPL | ON
information D3 inported upon receiving and stored in the nenory 530,
tHe file system /Inthgrasaivhere thetttansperistrezmmampatisrecsied pnémeosiedt he

| agi cal i nfof ign file data tep S24 and step S25), Then,

afj? er the con%%$ %H%tg?%ﬁ?é’r‘fee@ﬁréﬁﬁ 1yprogided wita ggeeiveia(sqtgop howlct
ddta DI, thisglogd iaf oAt il ata is additi ]
recorded onto t hg!e%%ltlgl tch!aal &}%?%cb&%g%soﬁje%f ﬁGe xgﬁid%’ sr‘f’cgﬁ’e%b?) 'P£' ‘a’i’JeXt

I nci dent ald y, ddta@agand BpRsnDE¢ia61che 38 4TRY 608 iPRial RRARIAELDI £DG,06
step S43. Mdreover, as the occasion demands (e.g. in the case ere
one portion same time, reception information D3 (i.e. information corresponding to the

! data transmitted through the receiver and the interface of the system
i controller 520) including program construction information and ES _PID
information described later, which are deciphered upon receiving, is imported
I 15  into the system controller 520 and is stored into the memory 530 (step S44).

In the meantime, the TS object data D1 outputted to the formatter

608 1s outputted to the modulator 606 under the switching-control by the
formatter 608 (step S42), and is recorded onto the optical disc 100 (step S43).
; Along with these operations, using the program construction
u 20 information and the ES_PID information included in the reception
information D3 imported upon receiving and stored in the memory 530, the
E file system / logical structure data generator 521 prepares the 1ogiéa1
E information file data D4 (step S24 and step S25). Then, after the completion
of the recording of a series of the TS object data D1, this logical information
25  file data D4 is additionally recorded onto the optical disc 100 (step 546 and

step S47). Incidentally, these steps S24 and S25 may be performed after the



of the title is edited, or the like), by adding the user input 12,
such as the title information, fromthe user interface 720 to the
prPgranlconstruction 5 information and the ES PID i nformation stored
inthe nmenory 530, it is possible to prepare the |ogical information
file data D4 by the system controller E 0 and additionally record
thijs onto the optical disc 100. As descPibed above, the information
re%ording / reproducing apparatus 500 perforns the recordi ng process
in the case where the transport 10 streamon air is received and
recorded in real tinme. Incidentally, if all the reception data
obhained uponskbcedecasting is once stored into an archive appar at us,
and then, if this Bz used as_the TS _object source 700, the sane
process as that in MPRevesasdhopspeon Remandsdedyin the eqravesrobjeqnttios

used" will do {-3)..n th se.where the video data, the audio
data and the 85%’%5.&3: lﬁ%gmddﬁf ﬁleg{-ﬁﬁﬁrbgggﬁ@g&_ e FHArdnRde. shich ps phe title
dilscussed W t {h5:@48{RN Ceorh Ope! 1 F 7 Incidental ly, .in
FI'G 17, the sane steps as t eosgseeri %]ht%e ng htévtehet I%O%ﬁlﬁeconﬁf%lﬁt‘on

ref erence dunhdisyatindaid)eie’ ESXPHTA NSS4 idnSstOfEdl ihefe 28 e A65A85P N 120
demands. In the case where the video data, the ahdig dgtaﬁﬁand tﬁ%
sub-pi cture PESdlarte mepuedidd, logitalc infameationd fils dual Dy By @RI Bkeld
advance, the %%Se%8d§§%§3ﬁ$UEce 711, the audio data source 712, and
the still pict¥&8a qdétionply regopd thigientp dhednticabdienl0fed with a
menory storage, su ~Yhdepo tape and, a 25 nenory, and store_video
data DV, audi o dat %QD}%S%I%&S?I%QV& C réndfaﬂ?étl%s,recqrég’ﬁe t F]REpucingy
These data SOMfESBHE0 BORMR the eyl i ' AN
gi:ves an instruction for9 readi ng out t%gmgéa%?gﬁ %%?n@ﬂ%%%?%ﬁ?smﬁ
cantr ol | et0 52€yeam on air is received and recorded in real time.

Incidentally, if all the reception data obtained upon broadcasting is
once stored into an archive apparatus, and then, if this is used as the TS
object source 700, the same process as that in "the case where the already
prepared object is used" will do.

15 (i-8) In the case where the video data, the audio data and the sub-picture
data are recorded:

This case will be discussed with reference to FIG. 14 and FIG. 17.

Incidentally, in FIG. 17, the same steps as those in FIG. 15 have the same

step reference numbers, and their explanation is omitted as occcasion

20 demands.

In the case where the video data, the audio data, and the sub-picture

data are recorded, which are individually prepared in advance, the video data
I source 711, the audio data source 712, and the still picture data source 715

are individually provided with a memory storage, such as a video tape and a
25 memory, and store video data DV, audio data DA, and sub-picture data DS,

respectively.



and they transmt the video data DV, the audio data DA, and the stil
picture data DS, to the video encoder 611, the audi o encoder 612,
and the still picture 5 encoder 615, respectively (step S61). Then,

t he video encoder 611, the audio encoder 612, and the still picture
encoder 615 execute a predeterm ned type of encode process (step
S6R). The TS / PS object generator 610 F% controlled by a control
siEnaI Sc6 fromthe systemcontroller 520 and converts the data
encoded in this manner 10 to the TS object data which constitutes
the transport stream (step S63). In this case, the data array

i nformation of eachpy i t Q. . h_.and
the like) and the COE%%?%%f%%ﬁg%ﬁ?gﬁﬁggP%ﬂi%f%g%gﬁﬁgﬁgﬁgkggg§‘N%¥§ean1

(el g. the ES_RivBs aasnsiesitioh igdrebainglout sicidth erohi #0)syated dohaoas sdoed
asi information 16 fromthe TS / PS object generator 610 to the
syist em cont r oRP8theyitramegt theovidgoelata BVetheiamtliv date Dt and vhes3D1 istued

S66). On the qt and, the TS obj.ect data generated by the TS / PS
obj )ect gener %reb%f%@ tﬂ%"lh?oa‘?'}g’ﬂ’iletrtdéé’ 8 aufie eg@ﬁegﬁ% apf %/}!E’rﬁéﬂ%wm

Sw of thexfo n-formatti the TS ohject  data
friomthe TS ol%?%g%leélg%%%gg%tgrgggdf%? %’e\ﬁg f ?’ﬁ'arE?LF &t egﬁgcoﬁgr 11, Hleiaio

swi t chi ng- conta@dkegh D¥nd ﬁﬁ_sﬁ‘mﬁi&ﬁr&éﬁ%d’eﬁ bls%m&etﬁ%ﬁ[éﬁ!ge%ggréﬁiﬁgﬂaég g% q

sylstem controller 520 to shift 'the swtc

t he sw tch Swendode pheedd(step 862). t her eby outputting the TS object data
(s§t ep S64). Then, this TS object data is recorded onto the optical
di'sc 100 through tThe TR/ ehient se0@atost6dp isS®BIrolléd bng cwhtidl sidvat Bes

operations, uging.,the data array _infqrmation of each 25 TS object
data and the %8 gﬁhF&X?tF’Brff’?‘i’i? e i29A convertsthe datapaendad yn this amner

R L St R R
information ftlieclal theldta array information of each TS object data (e.g. a record data
| length and the like) and the construction information of each elementary
. stream (e.g. the ES_PID, as described later, and the like) are transmitted as
! information I6 from the TS / PS object generator 610 to the system controller

15 520 and are stored into the memory 530 (step S66).

On the other hand, the TS object data generated by the TS / PS object
generator 610 is transmitted to the @ side of the switch Sw1 of the formatter
608. Namely, when formatting the TS object data from the TS object
generator 610, the formatter 608 is switching-controlled by the switch control
20  signal Sc5 from the system controller 520 to shift the switch Swi to the @
side and the switch Sw2 to the (D side, thereby outputting the TS object data
{(step S64). Then, this TS object data js recorded onto the optical dise 100

through the modulator 606 (step S65).

Along with these operations, using the data array information of each
25 TS object data and the construction information of each elementary stream

imported as the information I6 into the memory 530, the file system / logical




(step S24 and step S25). Then, after the conpletion of the recording
of a series of TS object data D2, the logical information file data
D4, is additionally recorded onto the optical disc 100 (step S67 and
step S68). Incidentally, the 5 step S24 and the step S25 may be
prpcessed after the step 565. Mdreover, .as the occasion demands (e.g.
injthe case where one portion of the title is edited), by adding the
user input 12, such as the title information, fromthe user
interface 720 to these information stored in the nenory 530, it is
pokssible to prepare the logical information file data D4 by the file
system/ 10 | Gtfiucare sepageneratoy S8k paeroressite lagidaladtirmiatinm tfilly dsacDa d

this onto the ti | .disc 0. descri bed above, the information
recording / re(%g%gggiaﬁé{ St%\‘bﬁ%(? at E@gﬂjﬁteﬁéhf Gpmgletipre of Beeoragpringpebeess
in the case . 1 i 0 dat a he .. .
sub-picture \é\gt@%%a%fg% roﬁé%fggg?ﬂmﬂ?eéhggﬁlgg%atﬁmfla{%’gli’%V aﬁlrdétﬁ’&f‘gﬂ in

advance. |nci demtddd dnto tHY $tikQCREM 00U sRp GBESdis: %%.i C‘Iﬂgldgntﬁﬁg%gmen
an. arbitrary content the user has is recorded. ()i-4 I'n the cdse
where t he dat &tdrS2dendrtesteh p2autadydeipngesstiiagec ety $d5. be expl ai ned
with reference to FIG 14 and FIG 18. 20 Incidentally, in FIG 18,
thie same steps as Pheevenmsthepccasionderaandsde.gaimshe giseheed enegnetion
nunbers, and toPﬁlier' tted as_occasion demands. In

I PG ;
this case, by conﬁ?tﬁﬁgﬁip%zlbgnﬁldg’éggglﬁgﬁerb‘FP“rté%éi“%ﬁ“ #ythgtiblednomg ation,

th b - i ; i t t he TS
05 oy oot . |t necr o s B8ER8 220 e SR i R R B BB

(step S81), aidpdshible 160t B% biieallhREASEoA Al d témtbg% 4
performed at the 59 formatter 6%8a(step 8%2). 'I@hen, he %e?%g%nﬂon

obt ai ned BY t Megabpleneitticogenerator 521 and additionally record this onto the optical
disc 100.

As described above, the information recording / reproducing

apparatus 500 performs the recording process in the case where the video
| data, the audio data, and the sub-picture data are recorded, which are
' 15 individually prepared in advance.
Incidentally, this recording process is applicable even when an
arbitrary content the user has is recorded,
(i-4) In the case where the data is recorded by authoring:

This case will be explained with reference to FIG. 14 and FIG. 18.

20 Incidentally, in FIG. 18, the same steps as those in FIG. 15 have the same
step reference numbers, and their explanation is omitted as occasion
demands.

In this case, by combining the three types of recording processes in
the above-mentioned three cases, an authoring system generates the TS

; 25  object, the logical information file data, and the like in advance (step S81),

and then completes the process until switching-control performed at the




is transmtted, as the disc inage data D5, to the nodul ator 606

equi pped in front of and/or behind an original disc cutting machine
(step S83), and this cutting machi ne prepares the original disc
(siep S84). 5 Particularly in this enbodinment, in 6) Structure and
Operation of Record System described abgve, the play |ist
information file 120 is recorded such at the play list 126

i ncludes the Item 204 which designates the content information and a
Sub Item whi ch designates the button data corresponding to each Item
204. Thus, as explained next, a button (or button nenu) is 10

re‘Er oduced by foyRattes8084sen @Ry Shen,Ithe miandatidneohtaispd by tink ophation

re

r oduced bgé%on is.selectively changed, during the _
reproduction ancfaaflggpegyas E}lﬁ%ﬁft mgree dga Ppy foehp ynaduiaten €06 eaquippef dr eby
efficiently ¢ i f. the,.button menu wth title
reproduct i )c/)n E?ri:ltg ?ﬁue ?p%@%ﬁ% t lg{nnaﬁgﬁﬁ'cuftﬁlg ]i“ﬁ‘g“%%%%ﬂ %@ﬁt a’?‘élghl%.

concept i ncl udifighganABhinAL 6080 1IN LAY A WleRs8Hr €en 15 which all ows
vari ous operations and including a menu screen in general on which

t he operat ions ar e Ruetiéudartedn bjiissehiedinag, & B)iStapndt RIagatliheLEoN.
(1i) Structur %teand Qperation in Reproduction System Next, the
speci fic strudteerd Sypgmogaserbadoaboss, thaplaydish srformetioonfds 12@isawentled

whi ch titut t ' t f the informati 20
Facording | v SHICIIETG R L0 ot Fom ol tich degauntes g content

f t ] J . 4 th ser interface
o the ti 01 o pematidh B S iohiebibh abighatdme Bhulgfl Gt Ehirdsponiting

reproduction copsitt ltem Z0ud Thes, | dsk&pdhiged H@&ﬂ!&%ﬁtﬁoﬂ_@muu&?%e% is
controller 520, as the user input 12, such as the title Informtion.

I n 25 t hi d9cazeprodueedby threcormaponsling$ult emcmdt the HisplaguakheSeprdaneda t he
system control|er 520, an_input process suitable for the content to
be reproduced” B mERMhisaselackivelyt hgpgesh daringt the yeprndusiiomeend dismasbe

acfhi eved by t Q\?L‘pﬂ? & thL, 'f,'it:;l% rb];r%ﬁg Item, to thereby efficiently change the display of the
button menu with the title reproduction continued. The "button menu” in
the embodiment has a concept including a menu screen displayed. on a screen
15  which allows various operations and including a menu screen in general on

which the operations are performed by selecting a button displayed thereon.

(ii) Structure and Operation in Reproduction System

Next, the specific structure and operation of each constitutional

element which constitutes the reproduction system of the information
20  recording / reproducing apparatus 500 will be discussed with reference to FIG.
14 and FIG. 19.

In FIG. 14, by the user interface 720, the title to be reproduced fom
the optical disc 100, its reproduction condition and the like ave inputted to the
system controller 520, as the user input I2, such as the title information. In

25 this case, under the control of the control signal Sc4 from the system

controller 520, an input process suitable for the content to be reproduced,




720. Responding to this, the systemcontroller 520 controls the disc
reproduction with respect to the optical disc 100, and the optical

pi ckup 502 5 transmits a reading signal S7 to the denodul ator 506.
The denodul at or 506 denpdul ates a record signal recorded onto the
optlcal disc 100 fromthis reading sign S7, and outputs it as
dedeuIated data D8. The logical inforfration file data (i.e. the
file system 105, the disc information file 110, the P |i st
information file 120, and the object information 10 file 130, shown
in FIG 3) included in this denpbdul ated data D8 as being a not

mul ti pl exed i wher anselestiopan b itk msampycieed, dag Helehisyst BMhe @Rt iatdrBke
520. On the %%SIS of this logical information file data, the system
controller 'execut es various reproduction control, such as a

f d t d dd d troll th
boctcar pi ckup. 502 Nierfind TR Bi% Ghe 1B eRenlng T ronnee e ehe TS
bj ect dat . J
gejrrggul a? eg hg?pabﬂ&?tﬂgsqt}g&%%g 6"HL 61% gcplid(y‘:’ (l%lf’le %anrh'ﬁgp’ich‘é‘? B@%d

or{ whet her sbotfaneaita aaslih@ Sk, to tRe Sdthddula¥ §0e) SWB is shifted to
the demul ti pl exer 508 side which is the 1) side or shifted to the
stii || decoder 515 Shdelewiduhtirss06hienD@uintates raeoeiesicrh@e@ddaostits Ghe Of
a ccontrol signal ? 10 fromthe systemcontroller 520. By this, the
TS obj ect dat BPHE é@Fé@PlfYP& {his peadineeigna $7hendempluts [ asxiemcd@Byedand

L S SRR P B A
mul ti pl exed iﬂéx@fﬁﬁh‘fﬁ@lﬂﬁfﬁe Hsttl%rlﬂggé%%ﬁ%gjﬁg (C:Lfn‘égg% 8}3_]&(31: ﬁ%gérm?.th%

denul ti pl exer 508 25 denultipl exes t

control ofloa ﬁlanlaoobhmxgnamcscy ihdladad! Rehsyddnt A8 A B8 a§%@mglaer e,
when the access to the reproduction 61 position address is ended
under t he repPeftettipdaxed dnormntitsy pathds syppliad to the system controller 520.

On the basis of this logical information file data, the system controller 520
executes various reproduction control, such as a process of determining a
i reproduction address and controlling the optical pickup 502,

15 On the other hand, depending on whether the TS object data is
included as the multiplexed information part in the demodulated data D8, or
whether the still picture data is included, or whether both data are included,
a shift switch Sw3 is shifted to the demultiplexer 508 side which is the @
side or shifted to the still decoder 515 side which is the @ side, under the

20 control of a control signal Sc10 from the system controller 520. By this, the
TS object data is selectively supplied to the demultiplexer 508, and the stili
picture data is selectively supplied to the still picture decoder 515.

Then, as for the TS object data included as the multiplexed
information part in the demodulated data D8, the demultiplexer 508
25  demultiplexes the TS object data, under the control of a control signal Sc2

from the system controller 520. Here, when the access to the reproduction




controller 520, the control signal Sc2 is transmtted to start the
denul ti pl exi ng. The vi deo packet, the audi o packet, and the
sup-picture packet are 5 individually transmtted fromthe

deyrul ti pl exer 508, and supplied to the video decoder 511, the audio
decoder 512 and the still picture decoder 515, respectively. Then,
the video data DV, the audio data DA anfi'the sub-picture data DS are
i ndi vidual |y decoded. Then, the video data DV is supplied to the
adder 514, and the audio data DA is outputted as an audio 10 output.
I nj the enmbodi nent, the sub-picture data or still picture data

outt put t ed f r owpsitien stddkdss pis cinded whdendbe BB ALEi0BURMkIE byt fhedsyiflint Ch
SW. The SWI is shifted to the adder 514 side which is the Q side or
shifted to th&™EIlesr y2&5¢he| epatughi sibnals Sche i ciramimiéted utd estatthahe
control of a \g}%rﬁ%kgll signal 15 Sell fromthe systemcontroller 520,
delpendi ng on whether¥He data supplied fromthe still picture
decoder 515 is the 5P Iy L i1l , picture . data. By
this, the sub-pict l}?lgbﬁgéoaﬁ%ggﬁ’ gﬁésg}l&eg?tp%\eléﬁtyg%‘% }Eﬁ f‘g’dﬁf%u? ﬁ&ckegaa%r
514, and the sidivilugdiyctraneniaidarbs $0! ®eiw i, gd : ry
550. 20 The adder 514 is controlled by a ctgﬁitesré%rlss@i?gdﬁlgl Sl%@g&i\;\ﬁ? g%(m
gi'ves an i nstidaetpedenllithe ngdib rdenodeh 618 yatiahe eBNtpi@htedecddd, 513Nd
m xes or superinposes, jn predetermned timng, the video data DV
and the sub- PiREVEYatheps thanyider sleta rB¥pske iandioy datec dife chrdt thehe

vi:deo decoder . heostil.l..pi.ctyre decod 515. The result is
odtputted as 2 ﬁaté%ggﬁfaputg 38 1??%%“?%3Fﬁ?g%$nﬁbﬁﬁnt cterogdaty Vv is
reéproduci ng a 84 y$ t200ad T, I 1.0 gxanpl e .ln addition,
t he adder 514%)%3 or supgr?i%’o%séedsrﬁ{%hée&s? fiﬁfao%‘%ﬁ(m%u&ed a5 an audio

) 10 output.

In the embodiment, the sub-picture data or still picture data
outputted from the still picture decoder 515 is supplied to a switch SW4.
i The SW4 is shifted to the adder 514 side which is the @ side or shifted to the
memory 550 side which is the & side, under the control of a control signal

15  Scll from the system controller 520, depending on whether the data supplied
from the still picture decoder 515 is the sub-picture data DS or the still
| picture data. By this, the sub-picture data DS is selectively supplied to the

, adder 514, and the still picture data is selectively supplied to the memory
550.

20 The adder 514 is controlled by a clzontrol signal Sc3 which gives an
instruction of mixing from the system controller 520, and mixes or
superimposes, in predetermined timing, the video data DV and the
sub-picture data DS, which are respectively decoded at the video decoder 511
and the still picture decoder 515. The result is outputted as a video output

25  from the information recording / reproducing apparatus 500 to a TV monitor,

for example. In addition, the adder 514 mixes or superimposes the still




picture data supplied froma switch SWb in predetermined timng, as
described later, with the video data DV and the sub-picture data DS.
In this case, the sub-picture data DS nay be separately supplied to

the adder 514 via a not-illustrated nenory. Alternatively, the
sub-pi cture 5 data DS may be tenporarily stored in the nenory 550
onte, as in the case of the still picturf@ data described later. In

this case, it is preferable that the sub-picture data DS is
outputted fromthe nenory 550, selectively or in predeterm ned
timng, under the control of the control signal fromthe system
control | er 52Gictad datlﬁ@u?%l%rhﬁﬁoﬁegw%h e i Al finbY 0
occasion 10 demands. |In other words, als corrpa\rﬂ(lagﬁt&(i)eq eng%/s%mwgeraé
the sub- pi ct urdescritwtldatoytwitlt the drideb dataD Y ad phedubF Bcidec@damH13 i s

superinposed as it is, it is easier to control the timng and the
necessity of the suletinprssi thg. submictursxdatp| RS mapdersephetady sppilied to
control using i it I.s possible to select whether

téhe gon%lr ol. si nz_a.b, it . [

ori not subtit |88 dinylh e ssheifisraled meveoryi SHeaputively, thiherbrpictura 5
ori not a u j e sub-picture is di ayed. On.the other
hahd, as ?%P t gg gtg FT#S}%%I%P Ejlra léarglgfs%ef(g{ngt&’etnf’?énoﬁ’égg%?%‘iﬁnﬁﬁ in; tha Gaseht a
or| the button tdakan G PRE dedleBhd 1SHPPIh €fsst Ae: St i r
decoder 515, the SV\Aqﬁi&s shifted to the (%gl%gﬁségs%gﬁgfﬁr%%gabg%%#gﬁeof
the control submatiwScddta DS iobheuttedr 8em the hemeess, ableitdlabr the
background i mage data 20 and the button data used for button-nenu

di splay are stPépdegerprinedigmingpnder tbe contesfl of e corgralisigphbftomntheststenBy
this, it is pqassihble erformthe. displa out put of the button
menu, with it%g%%@%t%g’ ?‘P@ﬁfq?fhé‘“lf'e‘éﬁ%‘lfgﬁit"%o‘#?eo‘fl&@h%atarﬂaif»nﬁ oEaHeRNt |

such as thg vigdgangat 3, oI}mfswoﬂd%I, ésscogﬁﬁﬁ%tp Loetﬁe%égtia Y ol hselr Dukion

menu W t hout any influence on the cont'ent reproduction:

addi tion, the datChgpamelfib At SutHgikfura Aedabies Uk AP dRb Sed e it gyﬂgg ed
to the adder 514 via the switch SWs, in predetermined timng or
’ easier to control the timing and the necessity of the superimposing. For

example, under the output control using the control signal, it is possible to

select whether or not subtitles using the sub-picture are displayed or whether

15  or not a menu screen using the sub-picture is displayed.
On the other hand, as for the still pictare data (e.g. the background
image data or the button data described later) supplied to the still picture
decoder 515, the SW4 is shifted to the @ side under the control of the control

signal Sc1l. In other words, it is preferable that the background image data

20 and the button data used for button-menu display are stored in the memory

550 before the display output. By this, it is possible to perform the display
output of the button menu, with it separated from the reproduction of the
normal content, such as the video data. Thus, it is possible to display the
button menu without any influence on the content reproduction.

25 - In addition, the background image data and the button data are

supplied to the adder 514 via the switch SW5, in predetermined timing or




sel ectively, under the control of the control signal Scl2. By this,
the still picture data (i.e. the background i mage data or the button
data, for exanple) is superinposed on the video data DV and the
sup-picture data DS, as occasion demands. In other words, as
coppared to the case where the still 5 picture data outputted from
the still picture decoder 515 is superinposed as it is, it is easier
toj control the timng and the necessity of the superinposing. For
exanpl e, under the output control using the control signal Scl2, it
is| possible to select whether or not a still picture, such as a nenu
screen or a \ekadvels cwden theyeintry! of dhes tanitiol pignalifelXaBy this, ahs tsiilll

picture as being a ackground i mage using the still picture data
i s; di spl ayed (?ﬁ‘ggr%‘#gﬁeﬁr b?ethaéﬂgrf’ﬁ?ngwwat%m thebystontdata for example)
Addi tional ly, ;undgd, t ol _of ontral signal Scl3 from.the
sykgt em cont rol | erﬁ‘%%, teﬁgﬁsfh%l fn{aﬁ? (a‘fataﬁar E}‘égpg tﬁgf%é’l‘gﬂ{epéﬁaenbgviaé
anot her  rout ecBph dhewa)., MidRertisdai 4 ' | -
shifted to O side. 15 Incidentalf}, in outpg%ﬁﬁﬂéq?%ga%ﬁ% %Eggn till

i mage dat a San®@idiwe datr wputtethframithe stilepRHire @bcodWP515iik siperRREST APk €
to supply the button nmenu which is prepared by superinposing or
over | appi ng alhdt SRdsierdeeonded] ithe dinhyg aheé theuedessityoetthe sopdrimposing.

background i e which is . defined by the background inage data,
under the cog?g%}FX%’?I%Fh@%%n%ﬁdi“?%‘ftgﬁ?mmbesq}a B cpntEplesignad t3eA2. 21 is

controller 52 ' t menu Wi lJ be discussed | ater
in detail (rg? Se%m%dj%ﬂégw%ih%pg.’@?L“d%ﬂ'tlﬂé"“a‘%’ﬁélf’h AS AdRETh ¥ TERRGPTR
data DA decodedndy tigeutiay #ReARpictH? dafa BGPU GiheuidSaaBeAYL O
output, fromthe information recording / reproducing apparatus~500
ta an ext éfnabadigeaicdrimageonsiog dhpbtil p2turk et rlialdyed oald Reingiichhe

pa%ckets obt ai ned, by, packeti zing the PAT or the PMI, included in the
triansport strgﬁﬁ‘l“gﬁ)o UPRIERS: 6, are included as a 64

Additionally, under the control of a control signal Scl3 from the
s system controller 520, the still picture data may be outputted via another
route (not shown), with the aid of the shift switch Swb5 shifted to @ side.

15 Incidentally, in outputting the background image data and the button
data in the switch SW5, it is preferable to supply the button menu which is
prepared by superimposing or overlapping a button image defined by the
button data, onto a background image which is defined by the background
image data, under the control of the control signal Sc 13 form the system

20 controller 520. Incidentally, the button menu will be discussed later in detail
(vefer to FIGs. 21 etc.).

On the other hand, the audio data DA decoded by the audio decoder
512 is outputted, as an audio output, from the information recording /
reproducing apparatus 500 to an external speaker, for example.

25 Incidentally, although the packets obtained by packetizing the PAT or

the PMT, included in the transport stream shown in FIG. 6, are included as a




part of the denodul ated data D8, they are di scarded or abandoned on
the denultiplexer 508. Here, the specific exanple of a reproduction
process routine perfornmed by the systemcontroller 520 will be

di scussed with reference to a 5 flowhart of FIG 19. In FIG 19, it
i sjassuned that as an initial state, thg,recognition of the optical
disc 100 in the reproduction systemand the recognition of a vol une
stFucture and a file structure by the file system 105 (refer to FIG
3)| have been already conpleted by the systemcontroller 520 and the
file system/ 10 logical structure data reader 522 inside of the

syst em cont r olPREy of5thg . deppoalateds datexB,athay jaom dissardedier abaridoged on the
oper at i onal f%g&{gﬁ er ﬁﬁ%aining the total quantity of the titles
frgn1the di sc geﬁ Pafer rmation 112 in the disc information file
110 and t hen sel ecty I 200 fromthe total .title quantity.
15 Firstly, the sel%égtgi gﬁgo%ﬁet%%g F?Et‘n?%lez 3 FPRAieie PreResE tRBERR er
nterface 720 pbabamdital.oyRosnondng: §b Wil % sl AVOLENEAAL £l er
520 obtains the information about the reproduction sequence from a
readi ng résulflpweliart biFIG. 18 system / | ogical structure data reader
522. Incidentally, in_ the selection of the title 200, the desired
title el enent (s) 208F3G(}bitdp agspupdthato an)iniviy state, $isd wedgndtidoraf the

anong all the titlhe.el n 200-2 which constitute the title 200,
with the aid 8’%’!1"5‘[%%8%@5‘3%&}?? FF&’&?‘%HH@ SYSteR Ay thp gecegritioniof B volweng a
remote contr okd@etn@ngnd Bemb kkGendl b6 Rk Y Loel! & skenpnt
200-2 may be sel ected autoﬁatféﬁ%%gtﬁ%g&h%%ﬁﬁngggéﬁﬂngéﬁbbgfgﬁﬁier
or; the |like Bhejnustedyfdmpldied bpfhes 8RR tohS6rBIDdadd fﬂ%pﬁlg%}gﬂeﬂlgf
apparatus 500. 25 Then, the content of a plurality of play Iists 126
whi ch condfi t legisabstrigitane daits reasler 522 GBidear 1ths ponah Rentialiel B20.S Gi@s! ed
title 200 (title e}enent,200-2) 65 )
| an explanation is made on the operational flow after obtaining the total

i quantity of the titles from the disc general information 112 in the disc
: . information file 110 and then selecting one title 200 from the total title
: quantity.
15 Firstly, the selection of the title 200 is performed via the user

interface 720 (step S211). Responding to this, the system controller 520

obtains the information about the reproduction sequence from a reading

result of the file system / logical structure data reader 522. Incidentally, in

the selection of the title 200, the desired title element(s) 200-2 (vefer to FIG.

I 20 4) may be selected from among all the title elements 200-2 which constitute

: the title 200, with the aid of an external input operation by the user with

using a remote controller and the like. Alternatively, one title element 200-2

~may be selected automatically depending on a system parameter or the like
adjusted for the information recording / reproducing apparatus 500.

i 25 Then, the content of a plurality of play lists 126 which constitute a

play list set 126S corresponding to the selected title 200 (title element 200-2)




is obtained. Here, as a process at a | ogical hierarchy, the

i nformati on about the structure of each play list 126 and each Item
204 which constitutes each play list 126 (refer to FIG 5, FIG 6
and FIG 13) is obtained (step 5212). Then, the content of the play
list 126 to be reproduced is obtained 5 fromanong the plurality of
pIEy lists 126 obtained in the step 5218 For exanple, herein, the
reproduction is started fromthe play list #1, and the content of
the corresponding play list 126 is obtained (step 5213). The content
of [ the play |ist 126 may be one or nore play list elenments 126-2
(refer to Fl G olZhinedhi Hhrepsea eliicadsned 15%(:&1%(;199&?} 1M 8o Ph OGES Shokul
the step 5213. 10 Then, the pre-command 126PR (refer to FIG 5

i ncl uded in t khesighetyre ¢fiegth plag liss 126 endibadt Itah @4 Sk constitutes each

I ncidental ly, it . ipble for the re-co nd 126PR to sel ect one
?fé Ithe {)I ;Jrza/tl P%?’lb';? §ﬁ§§e$€F§? EIOCI%F?'H ct th%l? 'S@lb#_‘aélfﬁdrfzﬁegsaﬁ)ogggi g
o; constitute e S . : i s . -
vvh? ch constitutes t %%bhgeyé ?‘%ﬁt Oﬁge Bké(shﬁjigﬁﬁﬁtﬁ% ‘Eeﬁé‘)duieﬁ BrdtEsstand
126PR, thig prees i hiab o . | &c r i
FIG 3 and FIIOG 1%]5%0{1%7:%;1)%“2%%%5?5% hé.tgqﬁéf%@%eﬁe%‘ %‘gtzs é%) S%) TF%’On

the basis of tkenpleehe2fy the edfpesdiictioni$stadteti Frdth Ghe play 9! bhd 86k bY
the play |ist 126 obtained in the step 5213. Mre specifically, on

the basis of teent effiE0gorrashendihg @bty lisif d261ad obtaidddl Gteb30213ef The t 0

FI'G 3) 20 related to the TS object 142 as the reproduction target is
obt ai ned, andc%te%tclfggerﬁqﬁﬁ?;ﬁte}zﬁ] IRl oxFepre Rlay) lisk elepfentsni@6PSrefby ect

142 to b Q. _j tif. Incidentally, in thi
oot mont - PPERKERS e ol SBRALd i e SRS bBeel in B RSB0 g pU
(Present atipon Uni t )rhRf Ak 18d-tfin 302 1o6198 GhiP S FI@ S5) %&9&&%%@@%

obtained as the information stored in the object information
130. On the bhsfi 426fist besetednfstepridi2ilen, IhelcabiyeiEat pREBE FRUkkAl
66

i pre-command 126PR to select one of the phurality of play lists 126 which have
i
!

a certain relationship to constitute the play list set 126S. If the play list
element 126-2 which constitutes the play list 126 does not have the
15 pre-command 126PR, this process is omitted.
Then, the TS object 142 (refer to FIG. 3 and FIG. 10} to be reproduced
is determined (step S215), on the basis of the [tem 204 (refer to FIG. 5 to FIG.
7) identified by the play list 126 obtained in the step $213. More specifically,
on the basis of the Item 204, the object information file 130 (refer to FIG. 3)
20  related to the TS object 142 as the reproduction target is obtained, and a
stream number, address and the like of the TS object 142 to be reproduced are
identified.

Incidentally, in this embodiment, also the AU (Association Unit)

, information 1321 and PU (Presentation Unit) information 3021 described
25  below are also obtained as the information stored in the object information

file 130. On the basis of these information, the above-mentioned logical



hi erarchy is associated with the object hierarchy (refer to FIG 13).
Then, the reproduction of the TS object 142 determned in the step
5215 is actually started. That is, on the basis of the process at the
| ogi cal hierarchy, the process at the object hierarchy is started
(step 5216). 5 During the reproduction of the TS object 142, it is
jufdged whether or not there is a next ©Bfem 204 which constitutes the
play list 126 to be reproduced (step 5217). Then, as long as there
isfthe next Item 204 (the step 5217: Yes), the operational flow goes
back to the step 5215 to repeat the above-nentioned determ nation
and reproduct il9&raethytibgss j . d, in the
jutdgnent in the steg 521-75§mi%fmvﬁ§ﬁ?h%%j%ﬁa&%%gg}%%ﬁeft%%?@@g@ho next

|t em 204 (the step Hahy Ith@ép,rodd&ﬁo:@@S%heC'@BT&{bdt 126 Bterhingli 8h thOsfeh G
5).corresponding to the presently executed play list 126 is executed
(step 5218). |Sr2gﬁd%ﬁ@taplly,statrtedt h€hag! iayor thet basiscofetht pi6s2aiithe Abgical
constitutes t2§§%h§¥dﬁksp 126 does .not ~have the post command 126PS,
thjs 15 proc Ty diie Proeges aprihnobipet hieyazchy destaiip@ s SB6).not t here

isia next play |ist ich .canstidtut he ected. title 200

(step 5219I)%. I t heIr)I(}al%?%MaLnlyplfotd H%ms cgﬁﬁ%g‘%émec?i% 1t i fudesfl ayhethes og

fl ow goes baclot @né@eisSh aRxbAdedn t2@4r»@9i%ﬁtcog%uperso Sgﬁg hs%]gi%:ltc% E&
uced. e

obt ai ning process of the play list 126 to be repro
other hand, i mefirhéudeddgiopBe1Nn T, 88 RBRg 2281 re isfthe hektTtdnk dQLGRe LbAt
there is no next play |list 126 (the step 5219: No), i.e..if the a
play lists 12811 0oYasd thepmerniivsel Beow reeepbadi trgtheoste 215 tth are20® the
selected in thg\gte$1§21é are.congle%ely reproduyced, a series of
reproducti on SPEFARTHHECE detsrgination and zepradiaptign obthe A ehiest 4¢3 ed
above, thegi nformatg I . e LN appa S 500.in this
enEodi men'?mr epr odut(%rg%%]%ﬁg%g%ﬂc}gﬁﬁ %esg{d%% ggthe BBFE2H, 3 239 udbed

: that there is no next Item 204 (the step S217: No), the post command 126PS

(refer to FIG. 5) corresponding to the presently executed play list 126 is
executed (step S218). Incidentally, if the play list element 126-2 which

constitutes the play list 126 does not have the post command 126PS, this

15  process is omitied.
Then, it is judged whether or not there is a next play list 126 which
constitutes the selected title 200 (step S219). If there is any (the step 8219
i Yes), the operational flow goes back to the step S213 to repeat the processes
after the obtaining process of the play list 126 to be reproduced.
20 On the other hand, in the judgment in the step $219, if it is judged
that there is no next play list 126 (the step S219: No), i.e. if the all play lists
l 126 to be reproduced corresponding to the title 200 selected in the step S211
are completely reproduced, a series of reproduction operations or processes is
ended.
25 As discussed above, the information recording / reproducing

apparatus 500 in this embodiment reproduces the optical disc 100.



Particularly in the enbodi nent, the determ nation of the Itemand the
Sub Item associated with the reproduction is perforned in determning
the object in the step S215. Following this step, in the reproduction
of:the object in the step 5216, while the nenu is in a readily

di spl ayabl e condition 5 by reproduci ng épe button nenu by using the
cofresponding Sub Itemduring the titlée ' reproduction by the Item and
the display output, the nmenu is displayed and outputted in response
toithe instruction by the user and the 1like. By these, the display
of i the menu button, such as small w ndow di splay and sem transparent
superi npose di spl ayfartisularigeulithe empopiercher he detdrrdingiohOofUuse Tiede shd €S
or{in the sim]ar case, with the title reproduction continued. On
the ot her handb® iSpblfran gasepiatrdeuithshe depspdustion is pexfovenediinidetrmisisg,
such a nmenu i 1S, NQ f.or . .In _addition, it is possible to
eaEi ly changeqﬁgtﬁé&i £ pfl%ﬁ%eBP‘glﬁe gﬁf“t re Humgteppip theanprodyctoniithen
page descri be@biedt B the QY [ j . 0.0, L rom{.he user.
ThE sel ective nlianu di spleg/@olr?’ gﬁ%hlg?}%}e %ﬁugsglrneagﬁgagielﬁlg)slp%aﬁlﬁfmféﬁ%
the Sub Itém byhepiotidiontipageionaichd eudihdeaBrreslR2QIdstRE TR SringM | |
be described later in detail. (Specific Exanple of Changing D sp?ay
of  Button Mendhe Nislet repydduatiorefogr @recEetoakd Gse dRBldyoottpG, 26, ménu is
det ai | ed expl gna iog will be given to the data structure which can
change the di SpPH® fof putmtitedon regwnae tutheanstruttionchatigeuseoatd ohe
upon the repr cthon thereof .. in.the button nmenu displayed during
th!e title rep(rﬂggucﬂtblr %ﬁ?e’%ﬁ'awﬁwt ¢ menusouitop, sugn A spall Figdewelisrlay
FI'Gs. 20, theadats@msts ; ﬁﬁﬁ i and.the
button data used for gﬁﬁ%ﬁggﬁggiﬁiﬁoﬁet %%%@%&%ﬂg%&&%& it Y

dilscussed.10F| Gser R6irewr @ iflitlouimiie: sdxoW B thd@tidatpdo BRtish EdigihdsE @y t he
background i mage data and the data structure of the button data. 68
: the other hand, if the user does not desire or in the similar case, such a menu

display is not performed. In addition, it is possible to easily change the

display of the button menu, by changing a button page described later, by an

instruction to operate from the user. The selective menu display on a title
15 screen performed by using the Sub Item, the button page, and the like as
described above, will be deseribed later in detail,
(Specific Example of Changing Display of Button Menu)

Next, with reference to FIGs. 20 to FIG. 26, a detailed explanation

will be given to the data structure which can change the display of the button
20 menu, and the change control upon the reproduction thereof, in the button
menu displayed during the title reproduction, for example.

At first, with reference to FIGs. 20, the data structure of the
background image data and the button data used for menu display in the
embodiment will be discussed. FIGs. 20 are diagrams showing the data

25 structure of the background image data and the data structure of the button

data.




As shown in FIG 20(a), the background imge data includes header

i nformati on and background i mage data. The header information

i ncludes information about the size and the display position of a
baEkground i mage. The background i mage data includes inage data

whjch is the entity 5 information of an émage used for the background

i mge. The image data may be still pi cflire dat a, such as JPEG and
bitmap image. Alternatively, an | picture in the video stream
included in the MPEG 2 transport streamor the I|ike nay be used as

thie background i mage data. As shown in FIG 20(b), button data 301,
whi ch is one exanplds gfowmhie FIGO 206w tthe hackfarminirags daed idchgephesnt
i nvention, includes. header information; button page information;
and butt on i@@@%ﬁ%%ﬁbﬁf#gmﬁé 1page dats. nfTbe daadenrinframation ochaes on

about the quantdt f ton page, #i,. (301p). and _the quantity of
but t on irrages%%le to&rgqoﬁgg%%flf%ﬁngz}éﬁgm ay(‘%ﬁ‘i’ﬁ?."ff athgond tBeepage
information hgpethak nipageqd#ls Gich ; : 1p. .
I ncidentally, the nu?r%nél%lgshom %%/%at #ecmc%ls"l%lmsgerg?t?r ‘rﬁélgf?lt (E;S a'i]%e gty
"button pageinfondveich, ofbfl Dt geassed 6 Shed BadlBrRME SmaEaC THRULIRD dage
#i. (301p) is information about at |east one button used for the
but t on nenu daryhestilpictie daputsudnasdPEReddpitmandmhgs Alenidtvalyftin

is one exanple 20 of the "button

page ~ (j =1, 2, ..., X).,which 6

cantrol infor FRickugfin e ‘%lﬂ"é’ foreageeludpd Bt SRPE@Zdmanspent streap ay sheyi

i e BT % 2

10 e oot gl 815t 3001 B Sl e

button mendd. Thwtonheformatios', ofithe pSeseftt B eiitadd, endleS CheQhr AMYrdBN;

bq;t ton page Ollajltxttc?zi e urt%lmi;t ydththt' o ‘p?ge 0

| page miforma an on 1mage information.

! The header information has information about the quantity of a

I button page #i (301p) and the quantity of button images used for the button
page #i (301p).

15 The button page information has the button page # G= 1, 2,..., m)
301p. Incidentally, the number shown by the "#" is referred to as a "button
page number”, below, as occasion demands. Each button page #i (301p) is
information about at least one button used for the button menu defined by the
button page #i (301p), and has a button #j (= 1, 2, ..., x) which is one example

20 of the "button control information" of the present invention. Each button
page #i (301p) preferably has the button #j, by the quantity of buttons used
for the button menu which is defined by the button page #i (301p),

i mdividually.

Then, the button page #i (301p) is preferably exclusively displayed if

25 it is displayed and outputted as the button menu. In other words, it is

preferable to select any one button page out of the plurality of button page #




(301p), and display and output the button nenu constructed by the
selected button page. Then, the button page # (301p) can be

di spl ayed and out putted, as occasion denands, in accordance with the
user's instruction by using a renote controller or the like, for
exanple. 5 Then, the button # has a "bgton inmage nunber”, a

"di splay position", a "nearby button information", a "button
command", and the like. The button imge nunber” includes a nunber
for identifying the button imge data included in the button inage.
The "display posi Li on"_includes informati on about the display

posi ti on b endsitedsnhans ogtaug the Iiitonomeme eanstrTitied diy $hé aglected
posi tion may Lndi cat oordi nate,information in_the button
nenu or the I?ﬁtetw?%@fe' eg‘g?ﬂjl%ggf g'ﬁtgoélp%égf (3019 cep b dspiagpderd opputted,
i ncludes info ' ' i;ndi tton at a destination to
whi ch the sel gg?%dgﬁieg\t’%?gﬁid% 1??%%5 g?‘:regﬁﬁﬂfé‘gr‘ﬁsg S ST 5’{ URE | s
now sel ect ed, rdmotb bentsuiler bstheNidentol sfmkilet TuCt i on in 15 the button
menu. Incidentally, a button in which the "nearby imge informtion”
i s not set5can be ABen|the bnien Bichaas "hutiot irssdeattotdel'ea t'@xplay phehion” 0N
the button neny. Incidentally, i n order to identify the button used
as the text Patae @ igfmatioy’s afheton copspaniiyaisehalike provi ded

with flag informatg di stinquish,or .identify the selectable

button and the 20%hg&ut§@fle1&a§5|]§“?lé?t : %‘b‘gﬁs B bRy %%@emﬁﬁﬂgowe

command” i ncl peesh ik H%i&&ﬂd@@ﬁ%e%g&f?%@ o be executed if the
y the

button #] is selected and determ ned ser. The button i mge

i nf ormation has bufTherdispiegpostitadnd iddkudek Tdforation abouPthe M1 pdstichne
entity information of the button inmage used in the button nenu 25
defi ned by? eatfifadlubetion Hadgdhebuitaompyu. The bstlaopositimgeaybs mdasedbe

still picture datda such as. JPEG and bitmap i mage. 70
; by coordinate information in the button menu or the ike, for example.

The "nearby button information" includes information which
indicates a button at a destination to which the selection state is transferred
from the button # that is now selected, by the user's operation instruction in

15  the button menu. Incidentally, a button in which the "nearby image
information" is not set can be merely treated as a not-selectable text label, on
the button menu. Incidentally, in order to identify the button used as the
text label, more properly, the bufton may be also provided with flag
information to distinguish or identify the selectable button and the

20  not-selectable text label button.

: The "button command" includes information about a command to be

executed if the button #] is selected and determined by the user.
The button image information has button image data #k (k=1, 2, ..., n)
which is the entity information of the button image used in the button menu
25  defined by each button page #i (301p). The button image data may be still

picture data, such as JPEG and bitmap image.



Then, each of the background i nage data and the button data shown in
FIG. 20 may be nultiplexed in the MPEG transport stream for
exanpl e, and recorded onto the optical disc 100, as described above.
Alternatively, it nay be recorded as a single file w thout being

mul tiplexed. 5 Next, with reference to | Gs. 21 to FIG 24, the
specific display content of the button nmenu and the specific data
structure to realize the button nenu will be discussed. At first,
with reference to FIGs. 21 and FIG 22, the specific display content
ofr the button menu will be discussed. FIGs. 21 are plan views 10
conceptual | y showi fgeprrachot fledipckayanehimage dafie abd thedmttanlatoshdvhe
screen and the 4di t hod t hereof . FI 22 is a conceptual view
show ng one é%g%:(%)i&@%gh@&}?‘ﬁ@ %M&?Gﬁi‘%?g@ft’@é@d oF §XYNBlel ay

t he button ne J . . h i.: .G 21 t he .
background i rrgg%r%?mt@ﬁé}h uﬁec(?%hﬁ%n]dﬁscf@o’s ng%é’flg?\{%bogﬁ' t‘ﬁg‘grBﬁt(’:Yé* dund
i mage data. AmaghewstobdbdRls@ sielé Ble witkih bBNE NS RES di spl ayed by a
button page #1 (301p). In this case, the four buttons (e.g. a TOP
MENU butt of, an audlest, with trefererme stubFiGsl @1btst FO@, 24 Nfile Bsp¥di Y R4
button) are defined b){1 the button page #li‘éSOIp) included in the
button data 3¢tPRtentrffhe dutigasmpnpend|the specifih dasttOReMENgabizet then”
i s defined inb@tt&()t selﬁ;:%g%}s%sgt te and treated as a text | abel.

Al'ternatively, &5 SROWY (c), five buttons are displayed by

a: button page #2 ( : i ~ the fj ons (.. g. an

audi o MENU button, gg}ﬁ)aggrﬁgggeq Iit? t% g%?G%nﬂE?%q Fg%'%%}feosf{eggc gilsé’??é'h

button, a TOPcadBenbuiftihe)buton Sehinal kY dldbessbult tPItsPayen# 3143 3Ws
e

included in the button data 301. Then, as described later, th
"audi o MERU besmeepiuallysshosfingithe display Bdntent of the button menu on the screen

| .

and the display method thereof. FIG. 22 is a conceptual view showing one
specific example of the button data 301 used to display the button menu
shown in FIGs. 21.

As shown in FIG. 21(a), the background image of the button menu is

15  defined by the background image data.

As shown in FIG. 21(b)}, four buttons are displayed by a button page
#1 (301p). In this case, the four buttons (e.g. a TOP MENU button, an audio
button, a subtitle button, and a view point button) are defined by the button
page #1 (301p) included in the button data 301. Then, as described later, the

20 "TOP MENU button” is defined in a not-selectable state and treated as a text
label.

Alternatively, as shown in FIG. 21(c), five buttons are displayed by a
button page #2 (301p). In this case, the five buttons (e.g. an andio MENU
button, a Japanese button, an English button, a French button, a TOP

25  button) are defined by the button page #2 (301p) included in the button data
301. _Then, as described later, the "audio MENU button” is defined in a



not - sel ectabl e state and treated as a text |abel. Incidentally, the
specific data structure of the button data 301 which can display the
button nenu shown in FIG 21(b) and FIG 21(c) will be discussed in
detail later (refer to FIG 22). 5 Then, the background i mage shown
in FIG 21(a) and the button nenu shovv? in FIG 21(b) are

superi nposed, to thereby display one b ton rmenu shown in FIG

21(d). On the other hand, the background i mage shown in FIG 21(a)
and the button menu shown in FIG 21(c) are superinposed, to thereby
di spl ay anot her button menu which is not illustrated. It is possible
10 to change Pﬁbse’éﬁ%@?ﬂ%ﬁta@ anf eigentedvas butaxo Halmdn Uncidoytatiel ®etdpagfié he
button page as occasi on demands, in accordance

0
with the user3 e %ﬁ‘é“rt‘é‘{e %Jﬁiﬁrmlt’ioﬁs@%*ﬁ@pﬂ Frhichrgan displaysthertatmhadetw

t he change opgﬁ A I C d.. etail . later _(refer to
FI.G 25 etc. ﬁtgﬁﬁﬁld\}gﬂsdg‘%ﬁaﬁfw&h& gﬁﬁusﬁ%\%f%’g ﬁﬁ%éﬂt?ﬁgﬁfér tat a
shpwn in F GFI(_15322_1(a), the button nenu shown in FIG 21(b) or the
| i'lke may be directly superinposed on the currently reproduced

content andl di spl affben, texbackifvandahmgs tshtwh Unermel. 410 Lt M eaha
301 which can display the button nenu shown in FIG 21(b) and FIG

21(c) will be™3nyehesedn FlEh2l{bkiverapesmposel) 6 thHaPebysphsy skroMttdnN

FI.G 22, the butto dat 0% @zs the header information; the two
button pages %I vﬂ?m LHE R thewthaydigad; the bpekerown imagk Sowasi ng

bout the t th b tt .e. th tt
page 301p whi o @cdo%gt D3R B Bon b Aboh e BRE T ataierimepnsgh fo O
i ncl udes f Ourt}iébﬁkﬁr(mﬁﬂﬁjbﬁﬁdtﬁéisbvﬁﬂentxﬁeﬁf')vhmgés hét it P&r%t %E&{ﬁ'dsmtupe

"button i mge nunber” is #1 and the inage data o
corres ponds ti changd thetdimpldydif sidsaywpbaittn mahus, bl Qeleeizhhe Blifor Bage

301p to be displayed, as occasion demands, in accordance with the user's

. operation and instruction. The process related to the change operation will
be discussed in detail later (vefer to FIG. 25 ete.).
l Alternatively, even without the background image data shown in FIG.
15 21(a), the button menu shown in FIG. 21(b) or the like may be directly
superimposed on the currently reproduced content and displayed.

Next, the data structure of the button data 301 which can display the
button menu shown in FIG. 21(b) and FIG. 21(c) will be discussed with
reference to FIG. 22.

20 As shown in FIG. 22, the button data 301 has: the header information;
the two button pages #1 and #2; and the button image information.

Discussing about the two button pages 301p, the button page #1 G.e.

. the button page 301p which constitutes the button menu shown in FIG. 21(b))
includes four buttons (buttons #1 to #4).
25 In the button #1, the "button image number" is #1 and the image data

of "TOP MENU" corresponds to it. In the "display position", the coordinate



information to display the button #1 is recorded. Moreover, any
information is not recorded in the "nearby button information", so
that the button is treated as a text |abel which does not have a
function as the button (i.e. which is not-selectable). Furthernore,
S|nce it has not function as the button, a 5 command to be executed
is' not set in the "button command”. The’buttons #2 to #4 have
respective information in the same manner. For exanple, information
whi ch indicates "bottom button #3" is recorded in the "nearby
bdtton information"” of the button #2. Therefore, in the case where

t He button #2infermatiddie il Bothe GustbAti? is tdeoldd@ UMSeodeh 3 ThisSmaon O
instruction to select the bottomfromthe user interface 720, such as

a renote conﬂﬁ’r GP'I egcorded dnsthe dopaby stttdneinddrntalien’h bt that #2e batton is

cancel ed and utton #3 becones in the sel ected state. Mbreover,
a lcommand to 8&?? brirthih dogg sotmveiaduagsionian theuittontie. trdrich

ymrand”  of h ds, .if th d
15 execut o E%e% %e%bﬁ% T N R R L g R
di spl ay i sschaigfent @ bdkelitbd %&@&%ﬁﬁe M(d‘}“ﬁtﬁgg" display is

changed fromthe button menu shown i n 0 the button nmenu

farmed by superi rrﬂthsmmt?,oﬂ#ﬁtoﬂ(lﬁu);e@éb@e&iv@mﬁ&ﬁﬁlonﬁﬂﬂﬁe St d ARnRage
#2 (301p) also has the same data structure as that of 20 the button

page #1 ( 301p?013¢f@mmgl igfpematitre whichenibigates Heot{ohu thirthon #3° tsarediled in

Then, a conma "d| lz%oay the button 1?al-%e #1" is set in the "button
comand” of t fl?Yn 1 ipforzation” of dhe) huttem #35 Thereforedndle anet

Mireover| a coneis HANBURRY B AL e Selfued it 4C e S YRhamise co

Mor eover, a conman set aUdI

"set the aupdi ﬁxsh‘ﬁcﬂf&gfo‘ s%i%cﬁ thR M ttBm&Pork THIRRY 1ﬁt9rfac%e?t20t chh qlr mé%

French" are set in the "button commands” of the ut tons
respectivel y. cinitmellef, theselédionnyate e tlaf bithe #Klistc@ﬂé‘eléﬂzaﬂd)tlﬁ%dt@n%

i becomes in the selected state.

Moreover, a command to "display the button page #2" is set in the
"button command” of the button #2. In other words, if the user selects and
15  executes the button #2, the button page is changed, and the display is
changed to the button page #2. Namely, the display is changed from the
| button menu shown in FIG. 21(d) to the button menu formed by

| superimposing FIG. 21(a) and FIG. 21(c).
The button page #2 (301p) also has the same data structure as that of
20  the button page #1 (301p) and includes the five buttons (button #1 to #5).
Then, a command to "display the button page #1" is set in the "button
command" of the button #5. Thus, if the button #5 is selected and executed,
the button menu shown in FIG. 21(c) is displayed. Moreover, a command to
"set the audio to Japanese", a command to "set the audio to English”, and a

25 command to "set the audio to French” are set in the "button commands” of the

buttons #2 to #4, respectively. Therefore, if any one of the buttons #2 to #4 is



sel ected, the audio of the currently reproduced title can be changed
to Japanese, English, or French, respectively. Mreover, the button
i mage information includes nine types of button imge data #1 to #9
uskd for the button pages #1 and #2. Each image 5 includes the
button i mage data used for the display @ the button #1 to #4
in@luded in the button page #1 (301p) or the button inmage data used
for the display of the button #1 to #5 included in the button page
#2 (301p). Next, the data structure of the play list information file
120 (play list_.inforyatiqn tahle 120) .to display and output the
button data 35 gl §ﬁ‘?gwﬁhfi rfi‘ug‘fo"éti'@ cyryenfly repradyged clitde ean et bhangkértence

tg FIG 23. FI 0 i how ng one specific exanple
of; the play lis tsﬁodr%cﬁgg{l V\E/}'”T’Pc%weg used to di spl ay the

but ton menu shown lMoﬂéb@ the buttHa 180 fdrﬁaa'fb% t?]l)gsyofbuﬁt
information file 120|ncludespay i st gener Forma a plray

li:st pointer tebbe datnél do pidaysedi &t tHé bladtonZages #)L anlo#d NTRIABLI 00
table Anong the t he "Elay | i st general information" has overa
i nfor mati off alﬁ‘?ﬂ] esHae & ‘ionémsgta\}laﬁal Wdlfﬂf thenditplay of el Ieyttaith t@gd a

llay |ist S|ze . ofal qua of the Iayllsts The "pl ay
|pl s%/ poi nt er 53 ! gg Q“HP%P%Q E{p)(qr-qhe tton 11)1a$ﬁ)qlqtge}seci&rthgo
|nd|cat|ngth r S
| nf ormati on. %Sétagpﬁgge an}l tofi orh?r% dmrslifl? E‘Bﬁt‘%"p’ﬁﬁé& (:fql)p ‘play |ist
(i=1, 2,...) genst, a;he uaiapa*tfmm%f t#d }?]hy ﬁsfpi'nf’d 'méﬁ gﬁ ](éo (El]a’yinst A

2-..) Itemlnformatlontable and (il pay
Stb 1tem i nf oiHfamiationt tableel20Ndordisylayi amdt c’ﬁﬁpﬁnﬂ@djmatdat@%{}i SRR Y,

the pl ay Ilst ion 25 table is divided into: the play |ist
(i=l, Fﬁ} %%Wﬁl[%fﬁlécusmdo‘m é%fewrpmtq Fl&m?23i nflh 281s @nonshpiihal

ConSt It Ut es t Ul%wpéh%).(uﬁgl gne épry:::%l;: @Eﬂ!ﬂ%ﬂe of tgle p?'jyl lrllslt anormatlon file which is

used to display the button menu shown in FIGS. 21.

As shown in FIG, 23, the play list information file 120 includes play

list general information, a play list pointer table, and a play lst #i (1, 2, ...)
15  information table.
Among them, the "play list general information" has overall
information about the entire play list information table, such as a play list
size and the total quantity of the play lists.

i The "play list pointer table" has a play list # (=1, 2,...) pointer for

20 indicating the storage address of play list # (i=1, 2,...) information.
The "play list #i information table" has: (i) play list # (=1, 2,...)
general information; (i) a play list # (=1, 2,...) Item information table; and
(iii} a play list #i (i=1, 2,...) Sub Item information table.
Namely, in the embodiment, particularly, the play list #i information
25  table is divided into: the play list #i (i=1, 2,...) Item table, provided with Ttem

information which constitutes the play list information for defining



reproducti on sequence about the video streamfor display of the
video; and the play list # (i=1, 2,...) Sub Itemtable, provided
with Iteminformation (or Sub Itemlnformatlon if needed, in the
enbodi ment) for defining reproduction sequence about a streamto
dl!spl ay the "button nmenu" or the liKke, r exanple. 5 In other words,
in the enbodi ment, the play list for displaying the video as the
mein pass is provided with a plurality of Itens (or mast er Item;). On
t e ot her hand, the play list for displaying the "button nmenu" as the
sub pass is provided with one or nore Sub Itens. The "play |ist #i
general inf or AeRTPIetion seavehee amathequ@mtstﬁeym(fwﬂmﬁay 6f thd Oide "antlBhd hi s

exanpl e) of h e the play list #i, the total
gquantity (whi Bf? ’ssmﬁ"c % fl$ gtﬁ Plé)m@?ldgilb’lq}ﬂéﬂm infpriredtiondos®ult ut e
the play 1lis h f |on As t he,.ot i nfor t|on
the "play Ii s%te% mf&%%é@% ﬁrnéfeﬁe rhatfJ i 'OR"C “%P&ﬂ‘ )efqrrF{‘]egPWﬁt’ieBFP “%féﬂﬂw as
a'Sub Itemi nfsé@h@ﬁéela% t A0SR ¢f Bpls: » ich
is default, for exanplg 15 I nci delraltgi%a' fbﬁ&gﬂr&egg 1{3%%151@ ] |p‘(f:\lh
defaul t" i mdi bavtbsr defdmit thehahbodments ekib pRy dist FRSLigayidd ﬁi@ﬁ&eol éise”B
in which the Sub Itemrelated to the "button menu" is not

regi st ered. Tﬁ@ mﬂlnal?/asﬁ il progidey: with |ar1ﬂmahm pHHemalfdrethaster freme). d €

wiith Item in ti,on . #i vvolte nformation in this exanple).
Each Item 20% ‘?“'r}?t“fioﬁ‘e&’i ]i’?ﬁfﬁ‘"r If“ﬁﬁg fhe “butter ewprhes thesab esant

AU number in h information file 130.
s ?0% Sod O . QB e

Incidental Iy, as Format Ion, re may be provided

information for i nd‘h@%lbﬁﬂsﬁ#l%eﬁéﬁ§ﬁﬂﬁ‘§aa%n eﬁseﬁxﬁ%tgf %l%até‘l?l?%%cﬂ Iem

information or its number, the type of the Sub Itemi tion
there is &y "l | thisrexanigerat [ems whigh abhstitute tiRopRy 1k #ihehaoRjtgct

data 25 correspondi to the rel evant Item a display tinme |ength,
arid rel ative q‘bﬁ“%‘ﬂ&\%” ehoisr' 4} mcthissexampie) pESWelems whichaonstitet the phen.

list #i, and other information. As the other information, the "play list #i
general information" may have information, such as a Sub Item information
number for specifying the "button menu” which is default, for example.

15 Incidentally, "the "button menu" which is default" indicates default that is

used in a (master) Item or Items in which the Sub Item related to the “butfon
menu” is not registered.

The "play list #i Item information table" is provided with Ftem

information # (two Item information in this example). Each Item

20 information has information for indicating a relevant AU number in the AU

table in the object information file 130. Incidentally, as other information,

there may be provided information for indicating the presence or absence of

the Sub Item information ox its number, the type of the Sub Item information
if there is any Sub Item information, a start time point of the object data
25  corresponding to the relevant Item, a display time length, and relative

display coordinates with respect to the video screen.



The "play list # Sub Iteminformation table” is provided with Sub
I[teminformation # (one Sub Iteminformation in this exanple). Each
Sub Iteminformation has information for indicating the type of the
Sub Item information (e.g. a "nenu during playback content” type (a
type of the nmenu 5 which can be sequent i@lly di spl ayed during
reproduction), and other types), and the relevant AU nunber in the
AU table in the object information file 130. As described above, if
t he object data is reproduced on the basis of the play Iist
information table which is divided into the Iteminformation (i.e.
the 10 master |t erMbentpdaynbsti#rubaftemt indorSabion tebie BfoMasd @th SHe
"pbutton nenu" can.?e di spl ayed on the video screen as the sub pass,
in accor dance Pt Iiumationh (ong; S Hgmdnfrmandoroin thiretankie)by EachuSer |
whi |l e the content ; .as; a . novie, ich.constitutes {he video

scér een is di s% glyienég%gaq%%eh%’ainﬁgﬂfg’é’? Phet It;h?,ty}?*h@} sy euRiens | ed
data structurg, |2y o B I ol 20 wi.l1_be
dilscussed in dei"?f(gi1 aIttliblnma('te'eg(:rié{()!rng o u;}gg HA%%J%%P%Q I%Q‘L’ 85'3&L ?O%?txfleqlhe
data structur ehivh daleheodtiq@6itidlRf QsgTR$dA0Nn el Rpbaleifddl] £l other types)
information table) for displaying and outputting the button dta)t’Pa 301
shown in Fl Gng ghandlévane Ad] soubseth thiet AUrteblerienhe objocthhGrmadon FlG

24‘. is a conce?%#al 20 vi ew showi ng one specific exanple of the object
l'iist i nformat file, which is wused to display the button nenu in

e obj act "t A eEde e flong R RPUSHL hRTRNA 00 S el b
tabl e i s provpdedisinidint : j rt, of
FIiG 20 and the: o o o8l (R)Gs BaRNAN L, ekl GeRRAR RY, tn

tabl ) shatn inasteh&tehoindormpaioh) ahd thSubIRPRrinfambtio, th Gutedh mbhe AU
table 131 may have_a structure 76
: can be displayed on the video screen as the sub pass, in accordance with the

menu display command or the like by a user, while the content, such as a
movie, which constitutes the video screen is displayed as the main pass.
; Incidentally, the more detailed data structure of the play list
f 15  information table 120 will be discussed in detail later (refer to FIG. 28 to FIG.
34).

Next, the data structure of the object information file 130 (object
information table) for displaying and outputting the button data 301 shown in

FIG. 22 will be discussed with reference to FIG. 24. FIG. 24 is a conceptual

20 view showing one specific example of the object list information file, which is
used to display the button menu in FIGS. 21.
As shown in FIG. 24, an object information table is stored in the object
information file 130. Then, the object information table is provided with the
AU table 131 shown in the upper part of FIG. 24 and the ES map table 134
25 (i.e. a stream information table) shown in the lower pazt.

In the upper part of FIG. 24, the AU table 131 may have a structure



that allows the required quantity of tables to be added for each
Field. For exanple, if there are four AUs, it may have such a
structure that the quantity of the Fields increases to four. In the
AU table 131, there are stored "AU table general information" 5 in
whi ch the quantity of AUs and the pointgr to each AU, and the [|ike
are witten, and "the other. information." The AU table 131 descri bes
therein the Index nunber (Index nunber _ .,.) of the correspondi ng
ES map table 134, as the AU information 1321 which indicates an ES
tabl e I ndex #min_each PU #m corresponding to each 10 AU #n. Here,
the "AU' is dbghpriovoteasnwied aupntisy af tabhesvio heradied frroade Fidld. Foor

exanpl e, as ntion above, (e cially, in the case o .

"nmul ti-vision amﬁgba %%?f?%g&lgggﬂgnﬁwﬁﬁf?s %f%ﬁ%ﬂﬁtéﬁﬁﬁeﬂPﬁﬁgVity
of "visions" yWhLelds indtbaRYEARLE or selectable), and it includes one
or nore PUs, each of which is a reproduction unit. Mreover, the
"PU" is a group ofInndieual kable N3N IRaEI8e dardll AT Yerstdl $AGFM YU EN
are included in each AU, as described above, and the ES table I|ndex
#m cor r esgondn nghitho theagumo®lty iof Afsexidf the choimted tveecddh) AT, Ndralr thatlilenara021.
For exanple, if nulti-viewcontents are provided with the AU, the AU
stores t her ei'fitierp paf afbeophegfinformatiomy each PU stores therein the

i | | i f . . k Ds i ch
P eat os Tha bo" e AY el oL T Bty RS T P RE Fembe Gr s bor e
Thi s indi cat es, Hhg thedetesgoHaRE ES &#@%ﬁ%@s%ﬁ?@ mffn 1327

described later. In the I ower part o in the nap ta

134, there amhict mdigtesgrnES akble MduxHal i:08achaP Pl @ridsyor@ing HARXES #m
(mel, 2, ...), and the " other information", for each Field. 25 The
"gener al ionf &lhéei dAereddedAillds a thdreoimstondingitz @ "sliow"He TN wagrast,

table, the tgtal ugntity of Indexes,, 6 and the |iKke. o
or example, as mentioned above’ (especially, in the case of "multi-vision"

broadcasting, it is a unit of a group of a plurality of "visions" which is
changeable or selectable), and it includes one or more PUs, each of which is a
reproduction unit. Moreover, the "PU" is a group of mutually changeable

15  elementary streams which are included in each AU, as described above, and
the ES table Index #m corresponding to each PU is specified by the PU
information 302]. For example, if multi-view contents are provided with the
AU, the AU stores therein a plurality of PUs, and each PU stores therein the
pointers to a plurality of elementary stream packet IDs which indicates the

20 packets which constitute the contents of each view. This indicates the Index
numbey in the ES map table 134, as described later.

In the lower part of FIG. 24, in the ES map table 134, there are stored
general information, a plurality of Indexes #m (m=1, 2, ...), and the " other
information®, for each Field.

25 The “"general information" describes therein the size of the ES map

table, the total quantity of Indexes, and the like.



The "I ndex #n' includes the elenentary stream packet ID (ES_PID) of
the entire elementary streamto be used for the reproduction, the
correspondi ng I ndex nunber and the address information of the

el enentary stream 5 Particularly in the enbodinment, the "Index #ni
i ncludes informati on about the data type of the elenentary stream
specified by the Index #m The data type is shown by information

whi ch indi cates a background inage type, a button data type, and the
| i ke. Specifically, the systemcontroller 520 can recogni ze,
relatively easily, that the elenentary stream specified by the |Index
10 #1 i s the backglberthdertige iddtidesahd etehmintdrpatehareoka ) G BN
specified by the Index #2 or #3 is the button data, for exanple. Now
it is assumed®k Kt ephEe Blogptematrpamgl dhovwsedi fr AhG reptqdatips the

desi gnated by_the I ndex.#1 and .t hat  the tton_data 301 including the
button page Show m}rh?\ngz} ex apmper and Ei}é%?cgﬁﬁﬁséaf%?aflﬁéo tha Slementark;

this tinme, thg.ko,elenmentary streamspecified by the ES PID specified
by the Indexes #1 and #2 (i.e. PID="100" and PID="110") is obtained,

t o therebys r epr oduBertisulaaySipl tAY em®bdnfeut, RHE "Tnlex AMY tRNIEE Mlormation
Incidentally, at |east one of the "Index #m' may i ncl ude page

attribute i rdlonttie data tyPeef fegdcradtiaiysiteem spbafiertly ths Thdegtiteat e
information about the 20 nmenu content supported by the button menu
di spl ayed by & tyrere showm by irgormationtwikiclp Indicaitdstabaskaiound imagiatyae, 301
are recorded o he.optical disc.100..Then, .t is preferable for the
i nf or mati on r%g%ttrt%ﬁ %t%/ty Peeﬁngcfaﬁﬂl%‘é asﬁﬁﬁig&?]@st}?ﬁs? COEBP]@%W%OW@H
button data 3Qloghote A&l \hshiheh i ' y
reproduced on thgfé1 ienf or rrat}f'%r? ?ec%%%g%&%\ﬁggﬁgisﬁ%%ggoﬁg%@e 00

and 25 which #ain the bpkgtopnexaagd éath Bad UsBRhS cleMShtaME L& bpecBiedbhe
button command) = based on the button nenu, by referring to the page
attribute infidefedgzai? or#8 is the button data, for example.

Now it is assumed that the background image shown in FIG. 21(a) is
designated by the Index #1 and that the button data 801 including the button
page shown in FIG. 21(b} is designated by the Index #2. At this time, the

15  elementary stream specified by the ES_PID specified by the Indexes #1 and
#2 (i.e. PID="100" and PID="110") is obtained, to thereby reproduce or display
and output the button menu.

Incidentally, at least one of the "Index #m" may include page attribute
information. The page attribute information indicates information about. the

20  menu content supported by the button menu displayed by the button data 301
if the plurality of button data 301 are recorded on the optical disc 100. Then,
it 1s preferable for the information recording / reproducing apparatus 500 to
select the button data 301 for defining the button menu which can be properly
reproduced on the information recording / reproducing apparatus 500 and

25  which can properly execute the user's instruction (i.e. the button command)

based on the button menu, by referring to the page attribute information.



Specifically, if the information recording / reproducing apparatus
500 supports "DIS" in the audio data, it is possible to obtain,
di.splay and output the button data 301 specified by the Index #2. On
tHe other hand, if the information recording / reproducing apparatus
500 does not support the 5 "DIS" in thegaudio data, it is preferable
to obtain, display and output the button data 301 specified by the

| ndex #3. Moreover, in the enbodinent, for exanple, if the elenentary
stream is the MPEG 2 video stream as descri bed above, since only
the TS packet nunber of the packet at the head of the | picture and
the corresponeRasyicaldy, dif siieaynfoimetidne wetondiag f weprothening rapphent&ES 508p
table 134 as the %dﬂé{ﬁ%ﬁ 'klnfor tion, i.e. the ES address

i nformation 13%ET¥ 20dhs Apdierdata 1t isinsesible to plfaine diselay angypuimutt ue
of. such a co r ' [ .ol 0, ohj.ai p_the | ement
stream packetrksfl %gﬁ?%gi%ltﬁ)sb%fs B?(ﬁ%&g(‘% tﬁg &%qeé ht gl”ythgtoﬁeéfﬁtfa"?’lr wew
the I ndex nunifmetion hecSnBBPre3dRReChiiLahubraym bhe AY s.tugpln% thal-
Mor eover, since the address information of the elenmentary ream

cor r espondi ngDLS" tihehe laadendasn,yit 94 pedpapReisaibtaib, giplahend @ @bdnai ned
at the sane tine, it is possible to reproduce the object data on the
basis of thedwitiondegt 3k spepifiedby teedlode #3 to the data structure of

the optical disc expl ai ped abqve, ven in adding a newtitle to
the optical disc %%:feoﬂ cﬂ’s@’ﬁr al?“ﬁ'f%‘?‘ﬁa FB?‘P’%&ﬁ* 1?15 QPP gaesin
whi ch is usef; e % 1 f . 1.nf or pat 4@n _becones
unnecessary églt}ée @(}2%¢? ‘g &e%f%@g’gaso‘?e\é 1eédl ?@ggE%cF o QF&TQ,PH%% IS
to be done i s@ilEplof th@tpatltesrRf e HedddTehk N kAR iaﬁ&',th@@&régpoiméin@

€,

not necessary to actually delete the information fromthe tab
whi ch i s lusefisnlay timewehgth 7@ written on the ES map table 134 as the address
information, i.e. the ES address information 134d, the data amount is tried to
be reduced.
By virtue of such a construction, it is possible to obtain the
elementary stream packet ID (ES_PID) of the actual elementary stream, from

15 the Index number of the ES map 134 specified from the AU table 131.
Moreover, since the address information of the elementary stream
corresponding to the elementary stream packet ID can be also obtained at the
same time, it is possible to reproduce the object data on the basis of these
information.

20 According to the data structure of the optical disc 100 explained above,
even in adding a new title to the optical disc 100, necessary information can
be easily added, which is useful. On the other hand, even if some
information becomes unnecessary as a result of editing or the like, for
example, what is to be done is simply not to refer to the information, and it is

25 not necessary to actually delete the information from the table, which is

useful, as well.



Incidentally, in FIG 24, even the ES PID that is not referred to
fromthe AU table 131 in the upper part is not described in the ES
map table 134 in the |lower part; however, it is possible to describe
the ES PID that is not referred to, for each Index, in this nmanner.
However, if the nore versatile 5 ES mapgtable 134 is prepared in
advance by describing the ES PID that is not referred to in this
manner, it is not necessary to reconstruct the ES map table, in
reediting the content, such as trying the authoring operation again,

whi ch i s advant agepus t, an explanation will be given to a
process on the inf ﬁfcﬁjépfl\%ﬁ’ im G edgrvaribe ES RN thatisinng reforrad ta fien500

in changing t i ay,.0f .+ he buttaon age, ..as.descri bed ove,. Wth
reference to @Fé% %@kea%S&qEF@ “BETPH'E n‘%ég nglbﬁcst mf &8\%@?1’3?? t@ﬁ%ﬁﬂ t he
detai | of a PHeaEws: PhrtChARYIRT: thGosiINR A e i

whi ch is perforned ag 1a part eof tlhgopr ocessg%i?%qgﬁc?%?gg t%%i%e%{)r%d
the step S2Lefestedvio, fon eBtIGIndkR, iFtHEs mdBnés Hokb@WCHARS nROWBSLENe
detail of a 15 process of displaying the button page in the step S309
and the stiep E31mpr whiswi4 is pe¢i@red t advankd by debribidg the ES PiDehattiat

as an initial ta%e, the recognition of the optical disc 100 in the
repr oducti on 1§\§§‘E Hed o Fis pegpgiitis Rt Bicemaybioukeonstpetide femand a

file structur y: t stem 10 refer. to Fl G 3) have 20, been
al r eady corrpltg?lg’dmbllég?%ﬁel k glrl%goentst%ness?cﬁ al(sﬁg'lgg e aé’f%cf”f%gpteﬁ%m&a@ﬁm& 15
shown in Fl GwHith isMIvERMBEousi t 1S al so assumed that is has been
conpleted to select one title fromthe disc general information 112
in the disc inforndexitoan ekplaeatidd wilhdbe oditemi 19 4 beockdal @ thit infim@kioh he
reproduction-targeted object (AU and PU information). Here, an

expl anat i ¥n irgcog&%ﬁ reRroflpEng pRnaaive R0 it cbangkes thietdigplashef the button

deter ) Ol RO ot Wl BPERIHERE o S, B 251
operational fg.Qwhi sBRving the detail of a process of changing the display of the button
page, which is performed as a part of the processes in the step 5215 and the
step 5216 shown in FIG. 19. FIG. 26 is a flowchart showing the detail of a
16  process of displaying the button page in the step S309 and the step S310

shown in FIG. 25.

In FIG. 25, it is assumed that as an initial state, the recognition of the
optical disc 100 in the reproduction system and the recognition of a volume
structure and a file structure by the file system 105 (vefer to FIG. 8) have

20  been already completed by the processes in the step S211 to the step S215
shown in FIG. 19. Moreover, it is also assumed that is has been completed to
select one title from the disc general information 112 in the disc information
file 110 and obtain the information of the reproduction-targeted object (AU
and PU information). Here, an explanation is given to the operational flow

25 after the determination of the object (PU) to be reproduced (i.e. the

operational flow after the step S215, and particularly the operational flow in



the step 5216). At first, on the basis of the obtained
reproduction-targeted object, the object to be reproduced, i.e. PU
to be reproduced, is determned, and at the sane tine, the

el enentary stream corresponding to the PUis determned 5 (step
S301). After the PUto be reproduced and the stream are determ ned,

t he packet nunber related to the TS obPQct as being the reproduction
target is obtained on the basis of the ES address (refer to FIG 24)
included in the ES nmp table (step 5302). Then, it is judged whet her
or not to read in advance the button data 10 301 for the button nenu
whi ch i s usedhteteptd?d6x epr oducti on of the object deternmined in the
step 5301, before the reproduction of the object (step 5303). 1In the
judgnent herein, i4tfixston thebagie of the dbtainddrfebrodncieont thegateetoehticthe on
of the titlebbegg e of heddis ba of the button nenu, such as a
case where i o1 “HesFPIL1E ’diesg a%}/’ RerePEARES Inisiermiipeh aurd adtthppi ng
t he reproductg t i it is judaged to.e L n,advance. On
t he ot her hansa{,mi @lte’h{e}l%eé?%&llm%#tpFtééatnﬁ()cggr}a?ﬁoﬁm tp &L? %ﬁ Efeﬂ%gn’PWEg
reproduct imn (gkp BB | Bker e ikd bd BSr j ' 0 as
to reproduce th% button data 301 asQﬁéggggyaﬂ??%Hfgénﬁﬂ%?ggﬁéggﬁEmﬁth
t he video datthe padkehnasber whdel tnttbe S bhjecttustiienny the Faproductioh tapkaied on
the still scrgen of the object in which the display thereof is under
20 suspensi ofPtaiRed Ry thedasised e B addusss Galdr InFiH 2dhiveludEd emthier®s hi s
case, however, . j,udged to read in advance the button data
301, before Fﬁgyw%@gg%agﬁppon of the title. As aresult, if it is

judged to read in ance; 3 th st 5303: . Yes),
the button data 36%g§h q?ﬂ%ﬂ%%c %?%gﬁdgbﬁgﬁg&%%¥%ﬁng%ﬁgiggpgé@n%nd
cached intoo 3be foiethy Yutdsd n{entiePhiol G sedl MR the AbHBEUdRAL of HBSbject

reproduction of the title (i.e. the TS object 146) determned in the
step S211 i ndgtermined in the step S301, before the reproduction of the object (step S303).
In the judgment herein, if it is not desired to influence the reproduction of the
title because of the display of the button menu, such as a case where it is
desired to display the button menu without stopping the reproduction of the
16 title, it is judged to read in advance. On the other hand, if there is little
possibility to influence the reproduction of the title even if the button menu is
displayed so as to reproduce the button data 301 as needed which is
multiplexed with the video data, such as a case where the button menu is
displayed on the still screen of the object in which the display thereof is under
20 suspension, it may be judged not to read in advance. Even in this case,
however, it may be judged to read in advance the button data 301, before the
reproduction of the title.
As a result, if it is judged to read in advance the button data 301 (the
step S303: Yes), the button data 301 and the background image data area
25 read and cached into the memory 550 (step S304). Then, after that, the

reproduction of the title (i.e. the TS object 146) determined in the step S211 in



FIG 19 is started (step 5305). On the other hand, if it is judged
not to read in advance the button data 301 (the step S303: No), the
reproduction of the title is started as usual (the step 5305). 5
During the reproduction of the title, the input instruction of the
user by the user interface 720, for exanple, is nonitored.
Specifically, it is judged whether or ot there is an instruction to
di splay the button page 301p (i.e. the button nenu constructed by
the button page) given by the user (step 5306). Alternatively, a
flag may be provided in the Iteminformation to display the 10 button
page at a ti nBiGadbng stahed ($tigeS8@Pr oducti on of the Itemis ended, to
thereby nonitor its timng. As a result, if it is judged that there
is an instruction P8 theopheryhandeif ibistjudgedpageo 304bin advenet g 1306
Yes), it is | et her_ or not the button data 301 is already

obt ai ned (st e%aqgggliwe IS?FPt $rV3; ﬂfab'ﬁweprqdﬁmft%oﬁdb@ tigls igateated 3s3@alor

t he backgr ounghd 8 @ta is cached in advance in the step 5304, it
is judged that the %utton data 301 is already obtained. Mreover, if

the readimg procepgring tH@%epP@JJcﬁSﬁrgﬂthieﬁitfebﬁlezﬁlgmﬁt %@%ﬁeﬁo%n& thd uldie

obtai nment of the button data 301 nultipl exe e content
i nf or mat i on, bk user inteefacy 721 dori erb@pIERLsi MShitohH. C SFRiRIa8Y, it istiudged
judged that the button data 301 is 20 already obtained. As a result
of the judgmetietherorimiestheye isom idstract®e to displaythobithimede polp (et the
step 5307: Lt t he butt OF Eagg}pSglg cannot be displayed. K Thus, the
fact (e.g. tHEYPRPERHESEHEtep by tBh DHEAY PRgm mtendy tp siseralpiam) S306).
di spl ayed on AldaSfE S mbe kldif1eddldnb ol ARLAIMELT 0001, 1S
content is conti nued.£25 %mt e ot erEdha_nc}:}, _ %p{ H%g agjtofléﬁr&%lsg W61 s
al ready ofit aibuen (tae a8 taepme HIAE wh¥BiSthe reproliSetioddese YRR R ed, 1ot
to display the button page 301p with 82

thereby monitor its timing.

As a result, if it is judged that there is an instruction to display the
button page 301p (the step S306: Yes), it is judged whether or not the button
data 301 is already obtained (step S307). In the judgment, if the button data

15 301 or the background image data is cached in advance in the step S304, it is
judged that the button data 301 is already obtained. Moreover, if the
reading process is not performed in the step 5304, and if the obtainment of
the button data 301 multiplexed with the content information, such as the
video information, is completed, it is judged that the button data 301 is

20 already obtained.

As a result of the judgment, if the button data 301 is not obtained yet
(the step S307: No), the button page 301p cannot be displayed. Thus, the
fact (e.g. the fact that the button menu cannot be displayed) is displayed on
the screen or the like, and the reproduction of the content is continued.

25 On the other hand, if the button data 301 is already obtained (the step

S307: Yes), it is judged whether or not to display the button page 301p with



the reproduction of the title tenporarily stopped (step 8308). In
other words, it is judged whether or not the button page 301p (i.e.
the button defined by the button page 301lp, or the like) is

superi nposed and di spl ayed on the screen which displays the
currently reproduced title, or whether ,or not the 5 button page 301p
i s superinposed and di spl ayed on the screen which displays the
tenporarily stopped title or a blue back screen or the |like, for
exanple. As a result of the judgnment, if it is judged to display the
button page 301p without stopping the reproduction of the title
tenporarily (thpaersedystionbihe thils) tempheriy stoppeddage S30p Isottéspbmyed
W t hout stoppjng. t.he %O reproduction of the title (step 8309). On
the ot her haﬁh?s judesd whethey gy aet the battopirage BALP Bat therbwtegcdefioad bwi t h

Vos) | The " bubf buton fifes ddtbPol BPRLALs eBHEBBEE Pl FisBlaehd 87 ¢ ¢ ne
title stoppeGcfesh ShictbdhkPlays 1k &ﬂ@élﬁg'gfeﬁiddﬁc%& ﬂﬁe,ddrs.gge%%er\%rﬁ?o%ztge of

the button page 301p in the step 83 and the step

di scussed 8 n bogtoaiphgd 80 lpris fumhiiposal dldis@byed onAht Sired\@hidh aRbRYs
process of the button page 30lp is ended, the normal title

repr oduct i on the t%’@ﬂ?ﬁlﬁﬁéﬁqw&@l title or f Slyeuigle seredrentibe like, fmotxatpler e i s
an instruction to,fast-forward 1 rewind frqomthe user (step S311).
20 On the other hdMu® 168 tff\ﬁﬁ%mdﬁm&fm 1 Jﬁgg‘?ﬂeﬁqtdlmw he byttep rage6,

ool "L B HBIGNSILANS 60 SRk G bl Lo 0RSE,2RIRCLIE S{ep
Fast-forvard T rentna Ty om e tugt WIf, 1S ERLAT, MRk hhling o2
of the judgneeprodudtionlvdthertstfe stepiFBA 0 fast-forward / rewind is
inputted (the step 5311: Yes), a fast-forwarding / rew nding process
is 83 On the other hand, ifit is judged to display the button page 301p with
the reproduction of the title temporarily stopped (the step S308: Yes), the
button page 301p is displayed with the reproduction of the title stopped (step
8310).
15 Incidentally, the display process of the button page 301p in the step
5309 and the step S310 will be discussed in detail later (vefer to FIG. 26).
After the display process of the button page 301p is ended, the normal
titie reproduction is continued, and it is judged whether or not there is an
instruction to fast-forward / rewind from the user {(step S311).
20 On the other hand, as a result of the judgment in the step S306, if
there is no instruction to display the button page 301Ip (the step S306: No),
the content reproduction is continued in the same manner, and it is judged
whether or not there is an instruction to fast-forward / rewind from the user
(the step S311).
25 As a result of the judgment, if the instruction to fast-forward / rewind

is inputted (the step S311: Yes), a fast-forwarding / rewinding process is



performed in accordance with the user's instruction (step 5313). On
the other hand, if the instruction to fast-forward / rewind is not
inputted (the step 5311: No), it is judged whether or not a
reproduction object is ended (step 5312). 5 As a result of the
judgment, if the reproduction object is_ not ended (the step 5312:

No), the operational flowreturns to t & step 5306 to performa

series of processes again. On the other hand, if the reproduction
object is ended (the step 5312: Yes), the reproduction process of
the object is ended. 10 Next, with reference to FIG 26, the "display
process of t heerfuntedin agraxfaticd with hbke sdee'p iEBOBtiantitdég®sIg.ep 5310 in
FIG 25 will be discussed in more detail. Incidentally, a difference
in the "display pr&tg oferthpadpifithe fngbengtion to fast-frewsrdpres8odisng t he

"di spl ay process..0 he, b ) age". in the step 5310 is whether or
not the titl eﬁf”é%? %%&F‘i%ﬁ?@dﬁ&é&f‘gﬂ her or pRbY repgednctisn ebjason
process in thg.hutld QR RAge) di splay process, so that the same
flowchart will be useg for explanation. As shown in FIG 26, at

first, thes button pageree@ipf i bhtiGE 8 1@Prodl et |
desi gnat ed button page nunber (%‘tqg% 5401) . Ig ot %&ﬁ%cﬁf%ﬁ%@ded
button page JthestenSBER: Hos phagredationabAbve edtachsfts chia sthe SPOaoakifbim af
button 20 page # (301p) included in the button data 301. At this
time, the butieHf® PRJECeses agBP1p) is designated as the button page

301 which is to,he, first di spl y defaul t. tivel y,
i(n a(F:)Z:or d:a(r:]ceI \?\A tﬁofl ﬁﬂée ‘I&t%%’l: L%“d d‘é“?’%ﬁ%ﬁ??‘&%naﬁﬁ?@aéfl%@ﬁtﬁ%%gb%f%ﬁ
page 301p Mayyelp e aRRERS probdlt 6PMRIobieft QU4 Page nuiber when t he

button page 301p is previously di spl'ayed may be stored, to thereby
desi gnat el& he but t Nextpagh @fkpndeatsl Fig:. J6hehddutididey pa@essdiae huttdht er

that, it is judged whether or not a 84
page" in the step S309 and the step S310 in FIG. 25 will be discussed in more
detail. Incidentally, a difference in the "display process of the button page”
i1 the step S309 and the "display process of the button page" in the step S310
is whether or not the title reproduction is stopped: however, they have
15 common process in the button page display process, so that the same
flowchart will be used for explanation.

As shown in FIG. 26, at first, the button page 301p is constructed on
the basis of the designated button page number (step S401). In other words,
the button page 301p to be displayed is selected from the plurality of button

20  page#j (301p) included in the button data 301. At this time, the button page
#1 (301p) is designated as the button page (301p) which is to be firstly
displayed by default.  Alternatively, in accordance with the wuser's
designation, a predetermined button page 30Ip may be designated.
Moreover, a button page number when the button page 301p is previously

25  displayed may be stored, to thereby designate the button page 301p having

the button page number. After that, it is judged whether or not a



background i mage to superinpose and display the button page 301p
thereon is designated (step S402). The designation may be perforned
by the operation of the systemcontroller 520, for exanple. As a
result of the judgnent, if the background image is not designated 5
(the step S402: No), the button page 3QLip (button nmenu) is displayed,
to thereby wait for the user's input (step 8403). Incidentally, if

t he background inage is not designated, the button page 30lp is

di spl ayed on the screen; however, at that tine, the title
reproduction may be continued or stopped (i.e. still screen). 10 On
t he ot her harkfckgroung émpgectegpeninipseend displaethedmatoadage Reisthempon

S402: Yes), t.he butt age i,S superinposed and di spl ayed on the
background i HRg&s! ?etrhhgﬁt%’og‘i&é?t 'ﬁlﬁ’rﬂﬁﬁ%‘lﬂ‘j’é’érméyibﬁp@?rf(’@ﬁ by ide) .
The display apd.n Olp_herein may be

per f or med byqﬁégd#ﬁgkpﬁ%%%%$fgﬁﬂ%%§§%ﬂﬁgﬁﬁs?ﬁ *the still pi cture

decoder 515, 15 fAE a2 @XM ¢he MAERENT TEhEORLESmOImidEs ﬁa{ﬁie%@meg
controller 520, for exanple. If there is an Input fromthe user based

on the displ e(ﬁ@dsibptS@ﬂi Py ethe 30dion (1sige B08S ABYitor heenhlitd aipkgsayand
correspondin% to the input fromthe user is_analyzed (step 8406).
Then, it is jhersby wepdenie wer'nisput fstepRA0Bb n Inddamtali ifithe badygtouod
comand whi ch_instruc the.c of the gi played 20 button page
Soip (ot op o4BapE Bt Soained, B Trflon age, daBR IS Haklored préka ooed s he
change of thedeoi ayad: 1t L ( RaRpued S dopneS:
button menu is prepare Prme hg%algﬁ%%ggetgonbrﬁ%‘fgenmﬁgl&éle%Eﬁ RS lee‘
8408). Then, stillesceea).ational flow returns to the step S402 to
performa series of processes again. 25 On the other hand, if it is
judged th#® it doe@nrib¢ othestraudtif thebatigrged imbhgé keddigatay@Eet et on
page 301p (S%?% 8408: hb%, the button command S5

402: Yes), the button page 30lp is superimposed and displayed on the

background image, to thereby wait for the user's input (step §404).

The display and output of the button page 301p herein may be

performed by reading the button image by using the still picture decoder 515,
15 for example, under the control of the system controller 520, for example.

If there is an input from the user based on the displayed button page
301p (step S405), the button command corresponding to the input from the
user is analyzed (step S406). Then, it is judged whether or not the button
command is & button command which instructs the change of the displayed

20  button page 301p (step S406).

As a result, if it is judged that it instructs the change of the displayed
button page 301p (step S408: Yes), the button menu is prepared from the
changed button page 301p (step S408). Then, the operational flow returns to
the step S402 to perform a series of processes again.

25 On the other hand, if it is judged that it does not instruct the change

of the displayed button page 301p (step S408: No), the button command



anal yzed in the step S406 is executed (step 5409). Specifically, an
audi o change process is performed, or a subtitle change is
performed, for exanple. After the execution of the button conmand,
the button page and the background inage, if displayed, are deleted
(step 5410), and the normal title 5 reproduction process w thout the
button menu di splayed is continued. By %he reproduction operation
expl ai ned above, it is possible to display or not to display the
button nenu, as occasion demands, in accordance wth the user's
operation during the title reproduction, for exanple. At the sane

time, it is pasdyiedeint thecdtam$aos heethcaRllaktedl S4008 BPLLOMIBEIN audio
relatively 10 easily, by having a plurality of button page

i nformation. ¢hangapricess iamerfymedppiea lsobitdilecharige ibpirfoomed aba eRidplen
advance, it i%ﬁgosﬁible to change the display of the button nenu

wi t hout any i AP LERE SXBNRoRe 0 &b butter i comradnd Hbe bwtmennsd midr thet i on

(i.e. wthout i a_process perfo n ) es | ow upon
Repr oduct i On)b#g%@,@mﬁe&f)@ﬁl@e@h%rg ‘{eg&#@”@éﬁ%ﬁ ﬁé‘aég%é%n Bl
upon r epr ogluCkehRSHubon bidBess Wil TR i Lng

appar at us 500,ben€16§?%g thelAﬁﬁpggggg%ﬁgg%%ﬂﬂ%ﬁ%F %?%gggﬁg'ion 132
and the PU (PresenBatilenrdgnsdurtion Rberathi Qi3 abseL%Plidijasdhiasione
of the features of this enbodinent, with the | ogi cal structure of
the optical dfisrlayeonotite dispy thrlospnunéty as baasionde2ndenin dceordaG@s S

fl ow on reprodgﬁ%%on, j n association with the |ogical structure of
the optical dV&R tADBSers prpyakon siuring the tigg reppdugtiopcion pxaraples At the

eraron eo” B oaRePRRIR LB B Py b
| 0gi - obj BCt sy Gydhdvaiy RigdhLalghy KRB e nBhdabl Y thiR-asSechgt es
those two hierarchies. Anmong them the logical hierarchy 401 is a
hi erarchy f orpredefidizgt khe 86tton data 301 in advance, it is possible to change the
display of the button menu without any influence on the reproduction of the
content information (i.e. without reducing a process performance),
(Access Flow upon Reproduction)
15 Next, with reference to FIG. 27, the access flow upon reproduction by
the information recording / reproducing apparatus 500, employing the AU
(Association Unit) information 132 and the PU (Presentation Unit)
information 302, is explained as one of the features of this embodiment, with
the logical structure of the optical disc 100. FIG. 27conceptually shows an
20  entire access flow on reproduction, in association with the logical structure of
the optical disc 100.
In FIG. 27, the logical structure of the optical disc 100 is categorized
roughly into the following three hierarchies: a logical hierarchy 401; an object
hierarchy 403; and a logic-object association hierarchy 402 which mutually

25  associates those two hierarchies.

Among them, the logical hierarchy 401 is a hierarchy for logically



speci fying various logical information to reproduce the desired title
during the reproduction, as well as the play (P) list to be
reproduced and its constitutional content. In the |ogical hierarchy
401, disc information 110d which indicates all the titles 200 and
the Iike on the optical disc 100 is vvrisgten 5 within the disc
information file 110 (refer to FIG 3), and further, reproduction
sequence information 120d of all the contents on the optical disc 100
is witten within the play list information file 120 (refer to FIG
3). More specifically, the structure of one or nore play |ist sets
126S is writ temacifass vadous bpicaldnbtrivatios eq tenoeudenthe rdeBiéDEitld 2R@ingwi t h
respect to one or nore title 10 elenents 200-2 included in each title
200. Furt her nof eePEERlN. s Weltasshe plege®)i bl tedbs reprederednand itsl ay
lists 126, an e,.struct ur f one or re Iltens 204 is witten in
each play |ist n”%l AtoREGen elnﬁ' ﬁﬂet%%\i‘%ﬁ%‘?% ri[‘g‘ﬁéﬁ’htykf‘é?l’ figp infereatiaont10dne

| ogi cal hi er agby ik @S 1088 Skl L ifles. tif.e. 200 to
be reproduced, the pl gy Iist?%%%@o%é%é%glgﬁgﬁétOgﬁltc%#gs,'c 1gtr(?ds¥v *Rer
the 15 |tiem2inthes dieshingiatgn file 110i(SoforNFIC. Hnghd RSHET, Qbfjﬁ%&-&ction

association hierarchy 402 is a hierarchy for specifying the
attribut e andegwrncpliyrmations t180dge alldiheesmtofts oheth® Sptieale disc d@bais

140d to be reproduced, so as to specify the conbination and/or the
structure of WHHen pattanthe wlanbist wipmagionpfie ot frefer tn IFIG. 8ht Mand to

erform addr .20 conversion to the object hierarchy. 403 fromthe
Fogi cal hi ergsig%éc%ltfﬁegﬁfufﬁ%eo ER T%‘?‘Jetpi?é' #%F%trsr]réﬁgéfn‘”@%ﬁ»i 35thg in

the | ogi cal heglatah 424eas ;¢ i ) e, specl | L. in
t he | ogi c- obj elglltro associéegt?on Ih?gég?%ﬁgz%%g?ﬂﬁﬁee%%bﬁoe%% Jlnjrl#nf)&?érr%%[l?on

data 130di0 whiaierse ped-atiedudedyinoeseh aftld PE0. C Fak@REBoMNbLR pIGOASE ddut e
each Item 204 into units of the AU 132 and which finely separates 25
each AU 132 i1#6® ingludes aye ariyeorplaobsts 186wid thenstiustith@f obp @c tmore

i nformation ijce|r1165 2(}4?) 99. \gvi*i%gegrinte%c Ip%y 131)21: 128‘37 Then, in the access upon the
reproduction, the logical hierarchy 401 as described above specifies the title
200 to be reproduced, the play list 126 corresponding to this, and further the

15  Item 204 corresponding to this.

Next, the logic-object association hierarchy 402 is a hierarchy for
specifying the attribute and the physical storage address of the TS object data
140d to be reproduced, so as to specify the combination and/or the structure of
the TS object data 140d as being the entity data and to perform address

20  conversion to the object hierarchy 403 from the logical hierarchy 401, on the
basis of the information specified in the logical hierarchy 401 as described
above. More specifically, in the logic-object association hierarchy 402, the
object information data 130d, which separates a group of the contents which
constitute each Item 204 into units of the AU 132 and which finely separates

25 each AU 132 into units of the PU 302, is written in the object information file
130 {refer to FIG. 3).



Here, the "PU (Presentation Unit) 302" is a unit for associating and
uniting a plurality of elenmentary streans by the reproduction
switchable unit. |If there are three audio streans in the PU 302, the
user can freely switch these three audio (e.g. audio for each

| anguage), during the reproduction of 5 this vision. On the other
hand, the "AU (Associate Unit) 132" is® unit for uniting a
plurality of elenentary streans, such as video streans, in the TS
object wused in one title, and made of one or nore PUs 302. More
specifically, it is a wunit for uniting the elenentary stream packet

IDs (ES_PID) for eHef, fis T (hipmtationTOhiLSID Ys ¥ivdif BF aldcidPdg 2081 S
AU 132 corresponds to an assenbly nade of a plurality of shows or
prograns haviwgtieg & peeilityef eletaniagnsthegns by theiveprodfiction ewtiobitde tusit.,
such as a pl Lirg%ixty of, shows or programs sw tchable to each other in
the mul tipl e 15508 8% thysa @xdio; sipameta thePBEH2.\ike clsetedrofrerly switch he

same AU 132 ond fo,a qroup, of or re elenentary stream 15
whi ch consti 1(::E g%%gt%geep?uuﬁ%ﬁ'g‘%ugfopfgﬁ%@n]%flg‘&% r gstgs}? teabrdopeteach

other by g henidS8liorS operation during the reproduction. Therefore, if
the AU 132 to be reproduced is identified, and the PUs which bel ong

to the AU are idendu ticagthed @rdetiRMBN @sYockité BRI 1927082 ubRRS0MERE | S
identified. That is, a desired elenentary stream can be 20 reproduced

from t he mul @ pluealisy ol alémentay deawseschr anvitlérestogis ah the I8 AR
W t hout usi n%ﬁtrtpe PAT, fr the PMI_shown in FIG 12. The el enentary
streamto be %58t Faeyitiee promade af perziveprp £ UsROBt | Mpreppecifierdly; #isdl, or

desionat o4 Dy MBI By UGS 1] B PEIS od0'00
sanme 25 tione objebte iddieatlyeld @8 Pizes Tl A8t B dohesihak to hh 'E@seﬁxﬁjl}m
and the end tine point of the reproduction is converted to the
el ement ary stmasiernf adoluesd iy 88 shows or programs having a specific relationship in

view of the contents, such as a plurality of shows or programs switchable to

each other in the multiple source broadcasting. The PUs 302 which belongs

to the same AU 132 correspond to a group of one or more elementary stream

15  which constitutes a plurality of shows or programs switchable to each other

by the user's operation during the reproduction.

Therefore, if the AU 132 to be reproduced is identified, and the PUs
which belong to the AU are identified, the elementary stream to be
reproduced is identified. That is, a desired elementary stream can be

20 reproduced from the multiplexed and recorded ones from the optical disc 100,
without using the PAT or the PMT shown in FIG. 12.

The elementary stream to be actually reproduced herein is identified,
specified, or designated by the ES_PID that is a packet ID (refer to FIG. 12) of
the elementary stream, on the basis of the PU information 302. At the same

25  time, the information which indicates the start time point and the end time

point of the reproduction is converted to the elementary stream address



information, and thereby the content in a specific area (or a
specific time range) of a specific elenentary streamis reproduced.
Thus, in the | ogic-object association hierarchy 402, the address
conversion is performed froma | ogical address related to each Item
204 to a 5 physical address related tggeach PU 302. Next, the object
hi erarchy 403 is a physical hierarchy to reproduce the actual TS

obj ect data 140d. In the object hierarchy 403, the TS object -data
140d is witten within the object data file 140 (refer to FIG 3).

More speci fi,g@l ly,. TS packet payl oads 146 which constitute a
plurality of “#FEptem ANk (hezgbydhfwontes) imaesnevific iqgbe (@da apecificctimet | me

poi nt. The hpkexed.backets are disposed.along a tine axis to
forma pl ura{%llé/é)gkas%ﬁ%ﬁoﬁfgﬁ a@ﬁ?@ﬁ%g(‘?pé?@rwgo FIG 11). Then, a
plurality of TS pagk@t inPayl fRds, t h L oint are
associated wth a PU 53013 ﬁ%édenti fb.EESJa dosgécg%lggi ?‘%@%@%’9 Jid%g%fl%gsidgfegﬁj ect

associ ati on hkbeveasichys gldrmbofrogns loglda! 2lEeB et tYd & ER8Mem 204 to a
Incidentally, it is possible to associate a plurality of PUS 302
with one & errdisicalipddreseraiated tyeachPlf B0y one el enentary stream

related to the sagﬁ%{%tsjfgi o data or sharing one elenentary stream
related to the s B Opipettiigrarciy 493 ismplntical bietarely toyreptoduce the

switchable s rogr.a 0 escr.i bed abaove, in the object
hi er ar chy 40%?%}13%38{% 8@?3‘:8;51%@1&1 gln tﬁ%f’&ﬁ?‘iﬁ?e%g?yo‘gﬁc&ﬁ &'gﬁblﬂ%,ti 452 t he
physi cal addries$ 9ok e : ekal ' I §- obj ect
associ ation hier z;r chy %g’.l{h%‘g@&‘ge?@ef g ag%vg‘%b H%gtr?ﬁr Egﬂhlgér g’iroé?'ui es
shown i n FI Gsp&fically,0@Samaclet Ccpsdodds 1146 @BichCdbnbitSie LO?],QQ};@ the

reproduction. 25 Incidentally, in FIG 27 and in the explanation,
both t he 10t eflegwtary sireams HEShutye| eodtiniered: bt Sely |tireen giet. i nThaided
in the "l temmzu(fé;le}%e%dpgc%ets are disposed along a time axis to form a plurality of
elementary streams (refer to FIG. 11). Then, a plurality of TS packet
payloads multiplexed at each time point are associated with a PU 302
identified or specified by the logic-object association hierarchy 402, for each

15  elementary stream. Incidentally, it is possible to associate a plurality of PUs
302 with one elementary stream (e.g. sharing one elementary stream
related to the same audio data or sharing one elementary stream related to
the same sub-picture data, among a plurality of switchable shows or
programs).

20 As described above, in the object hierarchy 403, the object data is
actually reproduced, by using the physical address obtained from the
conversion in the logic-object association hierarchy 402.

As described above, the three hierarchies shown in FIG. 27 allow an
access to the optical disc 100 upon the reproduction.

25 Incidentally, in FIG. 27 and in the explanation, both the Item other

than the ‘Sub Item and the Sub Ifem are included in the "Ttem 204" and



illustrated for convenience. Nanely, the association between the

| ogical hierarchy 401 and the | ogic-object association hierarchy 402
is as shown with the Item204, in the case of either the Item other
than the Sub Itemor the Sub Item 5 (Structure of Each Information
File) Next, with reference to FIG 28 tg FIG 34, an explanation w ||
be given to a specific exanple of the data structure of various
information files <constructed on the optical disc 100 in this

enbodi ment, i.e. the data structure of (1) the disc information file
110 and the pla Iiat information file 120 10 discussed with
reference to “éra {or toanvestesee n Mamelyrthe, aggeiatiorrbetweda, thanlogical

expl anation w. . j.ve 0, each const.itutjonal, el nt and a.

hi erarchy st %&L’:Jfaﬁfgﬁv ﬁlearnreébt&el? \;\%cngbé?cg P BIR Y %@g’giaﬁiséo‘@kﬁfﬁﬁl es
of these fil eme IRHE2028n!18e FAG of3%ndF B : '

schematical ly show ng tﬁe tralicer aorchy st reu%%%@g%@g{l\#égg&i%mﬁ ?retél.e

I nci dental | y,SulnltéhG 28 to FIG 34, the sanme file, data,
information, and the like as those already explained with reference
to FIG 3 tb FI Strectarechf Fable InfoeatvarFile) t he same ref erence nuneral s,

and the detailed egg}l{anati ons of themare onitted. In addition, disc
information file 13B%tafdth Fréergnoeyto FIG. 28 o BiGreds en explanation wikl e

bj ect i nf i il e b ded onto.the 20 optical .di
SoheCt | 0B L b HRGISE 010y g 20 pbAERL sl
expl anat i on i®n@fdtbesh MR BticATidietlon in 8s §rli{9<¥}ﬂmieﬂt, Eb.ﬁhg %Iﬁzsa sgrnzi'cwr% le

information set" associated with this specific exanp

i nformati on 6t(1) el dde rigotrheticti §& 110 andahé @byl lidteinfdhiReRAdNE heop! ay
list information file 120, shown in FIG 3 and the like. 25 The title
i nformati $h séscupsedpyighyredmendgite FiGohe di sc header 112x; a plurality

8; glot l'e informat Imhzrg%re(r}cle ttc|> %’Ié.n£80{or?ltd. %2, a#;léxphiﬁa’tioﬁrgiil b% g?\legrtgl 'ty

each constitutional element and a hierarchy structure therebetween or
thereamong in specific examples of these files. FIG. 28 to FIG. 34 are
conceptual views, schematically showing the hierarchy structures of these
15 files. Incidentally, in FIG. 28 to FIG. 34, the same file, data, information,
and the like as those already explained with reference to FIG 3 to FIG. 9 and
the like carry the same reference numerals, and the detailed explanations of
them are omitted. In addition, disc information file 110 and the play list
information file 120, the object information file 130 to be recorded onto the
20  optical disc 100 has been explained with reference to FIG. 24, so that its
explanation is omitted here.
Firstly, as shown in FIG. 28, a "title information set" associated with
this specific example is an information set including the disc information file
110 and the play list information file 120, shown in FIG. 3 and the like.
26 The title information set is provided with: one disc header 112x; a

plurality of title information 200 {(title information #1, ..., #n); a plurality of



play (P) list sets 1265 (P list sets #1, ..., #n); and other
information. (1) Disc Header: Firstly, fromanong the title
information set shown in FIG 28, the disc header 112x will be
explained with reference to FIG 28 and FIG 29. 5 1n FIG 28, the
di sc header 112x is shown in a branched.,formon the upper right of
the figure, and has a plurality of fieI%Is for various information,
such as a version nunber, the title total quantity, the title
information total quantity, and the play (P) list set total
quantity, in order fromthe top in FIG 28, as information

cor r espondi nlas(® Het sitst265dRdstbets #I,0r /7aD] oml A isfoomatibm 10 FI G 3.
The disc heade{ blz(yﬁ%%s:. atitle start address table, as a table for
i nformation col|) 435 fi) to the title pointer 114-1 shown in FIG 3;

d | P) I tart add t.abl t abl
it ormati on cor st gt FhOu e FaS niPSioatsen Shonain 6 Shoha i n
FIG 3. The diigeGeb@adapy $1P¥e BePaifed ithhSrfdke ﬁoftf]xg{ %gtag@?n%é?h

indicates a title set attribute for Indicating t riblute of

each titl e set. MinckiGers, thbaligilRaddicadx id Howhas Dhlanbhdl hbARIE the
112xtt and a play list set table 112xpt. As descri bed above, the disc

header 112x FaPegehties thyl figuak,iand hek afrletatisy offivtilstfabdarious $nformation,
col l ectively n&lgsge a pluraljty of titles of the entire recording

area on the §F 3 yeyrcnuipes theditls inlmyapiny thegtitle indormagionrtotaber
in the stand -an i to 646,. it 1§ regarded as code
100707t or - Quaneidtha RSP et @y i it tn h3pLERERE Suin 1o
quantity of tBastihfob@atief cdrRp&l | - 56, The
"title informat is(;n t ot él %uanlt]ﬁa?/éét?s?hi@ﬁ%& ?%it%g?ﬁ%iﬁgﬁ%nyﬁ%%h%g%
title inflor miiGo® dFhetdise Brtler tl2vcoer dittly Baead@rest bdbldiasG tabheror pl ay

list set 25 total quantity"” is the total quantity of the play I|ist
sets of the ¥HPIRaiNEBRAPIGineatodhe bitle printar 3141 Thewn in FI@. Ftamdia

address tabl gi'ayi (ﬁjjiisctas}eggtagp gddsrgs%rt%blgg gsf g. %a?blg %or %}formation corresponding
to the play list set pointer 124 shown in FIG. 3. The disc header 112x has a
field for information which indicates a title set attribute for indicating the

15 attxibute of each title set. Moreover, the disc head 112x has a title table
112xtt and a play list set table 112xpt.

As described above, the disc header 112x having the plurality of fields
and tables is to collectively manage a plurality of titles of the entire recording
area on the disc.

20 Here, the "version numbexr" is a version number in the standard, and
according to ISO 646, it is regarded as a code "0070", for example. The "iitle
total quantity" is the total quantity of the titles of the entire recording area on
the disc. The "title information total quantity” is the total quantity of the
title information of the entire recording area on the disc. The "play List set

25 total quantity"” is the total quantity of the play list sets of the entire recording

area on the disc. The "title start address table" indicates the start address of



each title, as a relative byte nunber fromthe head of the title set.
This byte nunber is counted fromzero, for exanple. The "play |ist
set start address table" indicates the start address of each play
list set, as a relative byte nunber fromthe head of the title set.
This byte nunber is counted from zero, for exanple. The "title set
attribute"” indicates the attribute of the title set, such as the
data length of the title set, the type of |anguage used in the title
set (Japanese, English, etc.), and the nane of the title set. In FIG
29, the title table 112xtt is shown in a branched formon the upper
right of the %rhytifle, asawelative batquhwmbdrifiom tife Haadlofisheftite see.Cc OTIds bgtea
plurality 10 of title ne start address information #1,..., #n, and
a plurality dyohe Il%c%‘&ﬁ?‘gﬁf’msﬁeé‘t"tf"ra%%% iTeophrtlise netystart, addresyn,

in such a for hat ;. R ﬁj'rsf r each nupber, in qrder_ from
the top of tﬁgb I%i g%dfl%te%r e%%gftng Tt ?fgear‘?grﬁia%thﬁ PEtaé‘ﬁrﬂeg,egatl‘fenHYt@at es
th fart add r ; ! - . . - :

e start addngeser@bmithe hedd &fitBe Fﬂé @étm@hg%ﬁmngﬁ%ggctoﬁgfepifﬁn& bé&o

menu, as a relative byte nunber from 15 thé hea e set.
Thi s byt e snurfpeexample 0 Thi titlé serattihge" fndicatsahP hribTicoftthd kigleFBAU
start address "0" is assigned to the disc nmenu about the entire

di sc. The "tistftheazBigtdan lagih of the ditlesst, thntireat &mguhge seedrin thalttless
of the title tig}f{ornath%g.i ncl udi n(? each content title, as a relative
byte number fFoyTREse FRglisthetehand thenamenf the@fleset; he " cont ent
title" is atitle i pgli i ) content. of, each title. This
byte number is co&%?fgg' ? ?’Jﬁqétzt%ir&%? &Pglrl g’%)%é‘uh%og.n lnﬁléraflfﬁfqd TBAPEME

start addr essppé 'rigls o 8s 8 @ Has highlalil) G¥eldstih el . 1
uncondi tional |y reproduced at the i nipgi al J‘%}st age Solt2 teﬁgem%%taipgurahty
r epr oductlioon of titke mexariire addressixGorn2Giont #E..l#aYy anidsd phehlityadd Gile
112xpt is shown in a branched form 25 on the |lower right of the

figure, and RAEeR Frifroddresy tpfrmatqndll. for#m de oneh adorm thatt dhest e of
play (P) Ii Sbaﬁ'g f'or%&é’hr ﬁurﬁ1 e%r 1%3{)%&81' f1401n’.1 the top oﬁﬂe ﬁgg%re.
Here, the "title menu start address" indicates the start address of the
title information including each title menu, as a relative byte number from
15  the head of the title set. This byte number is counted from zero, for example.
The title menu start address "0" is assigned to the disc menu about the entire
disc. The "title content start address" indicates the start address of the title
information including each content title, as a relative byte number from the
head of the title set. Here, the "content title" is a title for indicating the
20  content of each title. This byte number is counted from zero, for example.
The title content start address "0" is assigned to a first play title which is
unconditionally reproduced at the initial stage of the title reproduction, for
example,
In FIG. 29, the play list set table 112xpt is shown in a branched form
25  on the lower right of the figure, and has a plurality of fields for recording a

plurality of play (P) list set start addresses #1, ..., #m.



Here, the "play list set start address” indicates the start address
of each play list set, as a relative byte nunber fromthe head of the
title set. This byte nunber is counted from zero, for exanple. (2)
Title Information: 5 Next, fromanong the title information set shown
in FIG 28, the title information 200 is explained with reference to
FIG 28 and FIG 30. In FIG 28, the tP#le information 200 is shown
in a branched formon the center right of the figure, and has a
field for recording informati on 200-1x which indicates the total
gquantity of the title elenents corresponding to the 10 title general

i nformation 200-1 Hb@Whd hldy st bt Bl allaMebdhaicRkeP i &lalt ¥adQbss of
fields for recording the plurality of title elenents 200-2 (title

el ements #1, each playflist satchstheclativeckyte miorbenfioanth208ka8, of ithe ekldakt.f r om
the top in FIG, 28. Here, the "title elenent total quantity”

i ndi cat es t helti®PHP nymbar istopuriped fomezere, forexemeient s i ncl uded in the
title infornatkgaﬁq;ﬁﬁln FEIG 30, each title elenment 200-2 is shown
in a branched OROFREOR] ght of the figure, and has a plurality

Cotal quantity. tnecioranddts3h gt aRudiab Blan! RS (AT hfe
lists (i.e. Rnlo@bEortd00 is explatflell withreRh€RE 16 FAM dsh@atmp. s FI G 30.
Moreover, it has a plurality of fields for recording the P I|ist

pre-conmand 20 200RRIG. 28, theltitdt infostation 806G ksHRGARE,a BrascHe brm on

information 200-6N which indicates the title elenent to be
reproduced nd®t CHHEY HHE of Fhedisrpdindds aifield for reserdingvaformation 2881vn i n

Such as the CTRL DRI th] sl il CRab OB rBRER:s esiniing oghanch
ont i T1 onci anCTas T AbRnabiPa0EL bl S} FF LoHPRERL AERERHED 1
total quanti theldsifochiecatizg thh@luraligd of %iBle elements 200-2 (title elements #1, ...,
#k) and the other information 200-5, in order from the top in FIG. 28,
Heve, the "title element total quantity” indicates the total quantity of
the title elements included in the title information.

15 In FIG. 30, each title element 200-2 is shown in a branched form on
the right of the figure, and has a plurality of fields for recording the play list
set number, the candidate total quantity, the pointers 200PT to the plurality
of play (P) lists (i.e. P lists #1, ..., #k), in order from the top in FIG. 30.
Moreover, it has a plurality of fields for recording the P list pre-command

20  200PR, the P list post command 200PS, the next information 200-6N which
indicates the title element to be reproduced next and the like. Incidentally,
the other information in the title element 200-2 is information about each
title element, such as the title type, for example, a sequential type and a
branch type or the like.

25 Here, the "play list set number" indicates the identification (ID)

number of the play list set. The "candidate total quantity” indicates the total



gquantity of the play lists which can be a candidate of the title

el ement. The pointer 200PT to the P list", the "P list pre-conmand
200PR', the "P list post conmand 200PS", and the "next information
200-6N' are the sane as those described above. For exanple, the

poi nter 200PT to the P list" indicates the 5 ID (identification)
nunber of the play list in the play i 9F set. (3) Ptay List Set:
Next, fromanong the title information set shown in FIG 28, the play
list set 126S will be discussed with reference to FIG 28 and FIG 31
to FIG 34. 10 In FIG 28, the play list set 126S is shown in a
branched f or muentitshef the plagrlists whichehn bba hh@dae, of ahsltillaslefiegt dHEOr
recording information 126-1x which includes the play (P) list total
quantity and REUEPUEHET: & the Pdishly the 'St ligtpry-commend ROGRR otte "PRIst post
presentations, #1. .. V) iWnformation corresponding to the play
list set genef E?ﬂ%nr(%fzgoﬁgt’iag’ﬁ%%%G@?ﬁ‘?é T f%q({‘ﬁﬁg’f‘reitﬁe §ge@s thesm t he

15 top in Fl Ges oV :IBF% I | Sea pPlurality
of fields for %%ggrlggfs‘ﬁeg '? Ereep rlglt?%(%/)&(&)l?etrp%% g%/T%é?n%lﬁgftslﬁ(@%ﬁaﬁl& P
lists #1, 5 ..ID Gtentifitdtion) hﬂﬁbexdﬂ'fthél%lfa&%@t #ahk 81al4f¢ S, and the ot her
information 126-4. Here, the "play list total quantity" indicates the
total quantity(@PlayHést $tay |ists in the play list set. 20 In FIG
31, each PL presentation 126-1xi is shown in a branched form on the
upper right of theN§itgitem ameong theykitle infowmationtspt gfowi igIRIE. 2% the play

recording inRfor .Qn whi ch indicates _ a vide odec, _video

resol ution, glsglsegg%%gé‘ﬂ'@@?%lﬁcﬁﬁeg,m W"(T&B‘:eftP% - r4ead FIG 3uiei JG-
channel assiggnent and so on, in order fromthe top in FIG 31. 25
Here, the "video codec” is used in recording the video information

associ atew wi t h t He FilGays,|ths blsAist seReshy shdwidicabamchdieniyRa +f t he
vi deo codec 94
lower right of the figure, and has fields for recording information 126-1x
which includes the play (P} list total quantity and a plurality of play list (PL)
presentations (PL presentations #1, ..., #i), as information corresponding to
the play list set general information 126-1 shown in FIG. 5, in order from the

15 top in FIG. 28. Moreover, the play list set 1268 has a plurality of fields for
recording the plurality of play (P) lists 126 (L.e. P lists #1, ..., #0), the Item
definition table 126-3, and the other information 126-4.

Here, the "play list total quantity" indicates the total quantity of the
play lists in the play list set.

20 In FIG. 31, each PL presentation 126-1xi is shown in a branched form
on the upper right of the figure, and has a plurality of fields for recording
information which indicates a video codec, video resolution, a video aspect
ratio, a video frame rate, an audio channel assignment and so on, in order
from the top in FIG. 31.

25 Here, the "video codec" is used in recording the video information

associated with the play list set, and thus indicates the type of the video codec



to be used upon the reproduction thereof. The "video resol ution”
indicates video resolution used in recording the video information
associated with the play list corresponding to the nain pass (i.e
the video streamfor providing the video) fromanong the play |ist
set. The "video aspect ratio" indicategya 5 video aspect ratio used
in recording the video information associated with the play fist
corresponding to the main pass fromanong the play list set. The
"video frane rate" indicates a video franme rate used in recording the
vi deo |nfornat|on associated with the play |ist corresponding to the
mai n pass frdﬁ1ed#ﬁﬂQWPHéhﬁPﬁvﬂﬁw§®ﬂ§bﬂﬁoﬁh§hﬁ dvideoreshlating| indicates

assi gnment' | caLes the 10 ass an, audi o channel used in
recording t he g 0dic’ mﬁ?rb}l ]lnorﬁmrg‘?ggg? (e o) l’iﬁo’f%affq‘i’easﬁ?%%ﬁe@ wath the

31, cath ol ay 1Y St S5 BRRES, AR AR el e RO kS 0 Rt

31, each play list 126 1s s orm o

right of the th@lies) réAtinhag the Playnat kdy fe fwh@oda%péc@ aﬁ@%&ﬂé@ga 1.5
i nformation which indicates the data | ength of the play list 6, a

play list headémo aspét rptiunskiib yecofdipd the hi@tinfkamiod sss3d36ted w@thebhe

list elenments #1 #i) and the like, in order fromthe top in FIG
31. Here, théelay Eﬁgqowesnﬁndmset%haynqm wss ﬁqmcean@g thi @ldyeligytsht. ofthe he
following p te nu Thi s .indi cates the | ength

of the data \;\‘g %h‘s% ’8"3%31“ ’c??teis r?c'fl ?FP@ Tpfepgpd; ipgerording the viseay
l'i st header” 1hﬁ%§ﬁ$ﬁ§ssb&£ﬁﬂ%ﬂ pg%}cﬁgt c&@?sp%?t%ﬁ& to%%%%%%Fsosffrg he

play list elenents included int reprodu Pon T

| ength of thenphgythei slay lisesenanBheofavdie chhidel | dsSiknmamd ﬁahﬁateg'th@
A~l oreove, in FIG 32, each play list element 126-2 is shown in a

branched ¥or megignment of ghtavdio thrant] gerdein asdrding the phdioainifdryhatbn

fields for recordi h poi nter 126PT _which indicate,, the Item
nunber of a ﬁﬁgnfnélitetgglt the play list corresponding to the main pass from among the

play List set.
In FIG. 31, each play list 126 is shown in a branched form on the
center right of the figure, and has a plurality of fields for recording
15  information which indicates the data length of the play list 126, a play list
‘ header, the plurality of play list elements 126-2 (i.e. P list elements #1, ..., #i)
and the like, in order from the top in FIG. 31.
Here, the "length" of the play list indicates the length of the following
play list, with the byte number. This indicates the length of the data which
20  does not include the field itself. The "play list header" indicates information
about the total quantity of the play list elements included in the play list, the
reproduction time length of the play list, the name of the play list, and the
like.
Moreover, in FIG. 32, each play list element 126-2 is shown in a
256  branched form on the right of the figure, and has a plurality of fields for

recording the pointer 126PT which indicates the Item number of a master



play (P), the sub pass total quantity, a plurality of sub pass
information 126-2sub (i.e. sub pass information #1, ..., #k), the
next information 126-6N, the pre-conmand 126PR about the play (P)
Item the post conmand 126PS about the play (P) Item and the other
information 126-6, and the like. 5 Here, the "pointer 126PT", the
"pre-command 126PR', and the "post corfffand 126PS" are the same as
descri bed above. Mreover, the "sub pass total quantity" indicates
the total quantity of the sub passes which exist in the play list
el ement. The "next information 126-6N' indicates the play |ist

el enent to bepleegPhdbe etbnexs tothD ittty & Mplutality bSsuld IasL BBk nSHRnPASS
i nformation 126-25u2 is showmn in a formbranched to the right toward
Y

the center, i¥t6%ab{iearle passrisfonmation #p) .ur Bk the wdxt fifeintiohal26-6N,
recording a s ass t , ub play ( I[temtotal nunber, and a
i ural 1ty of eBRGraymERT 1ebeh oo dBhetlioolD) Tish ot (Preiand 4goPS

I tem i nformatj , : hp O . from.the_ top i.n t figure.
15 Here, the dbgg%%%ggsy (R)/;I)ﬁgﬁ’) Frﬁ%?}:ea tggsi‘rl\r/{;?é!fn%%gz%g a&dglﬁ‘f ﬁgel S

per f or med 5 byt he Jub, ARSSointHCRERS" e 'ONScolRilhcC] APRAYmdTHE oD P
Itemtotal quantity" indicates the total nunber of su a'|51ay | Pers of

the sub pass.coBEapmdsi26PH! aye thPpamt asndésefibedrabiven MaGosdDRE "bh ShrewWn
inaform branched toward the right end fromthe center in the
figure, and Ha&l guanigypindientes thegptal iquhniityfdfithe eulp palisagwhickudxighliay

P) It . a st RIS of 1St | P) It i
or er £ 1om  AGC PRY IoheBRE"F gUPSAeKdrgmpRe: 186 BN Pialnertba Bl o

i ndi cat es t heidubdnk kgt lddiabd Q) nunber of the play Itemof the sub
pass. The "start PTS (Presentation Time Stanp) of the nmaster play

| tent indiocates tHdoveswmiORUIG. 88 chtHBuHOsE inffmdthe 1282 hb&RiPN

the reproduction tinme axis of the master play Item On the other

hand, in Fl G2 ®1n hmaachedein thef rightt foward dbd eerlt26-i8 the f@6re, and has a
plurality of fields for recording a sub pass type, the sub play (P) Item total
number, and a plurality of sub play (P} Item information 126-subPT (i.e. sub P
Item information #1, ..., #k), in order from the top in the figure.

15 Here, the "sub pass type" indicates what type of display is performed
by the sub pass, such as various menu display. The "sub P Item total
quantity” indicates the total number of sub play Items of the sub pass.

Each sub play (P) Item information 126-subPT is shown in a form
branched toward the right end from the center in the figure, and has a

20  plurality of fields for recording a sub play (P) Item number and a start PTS of
the master play (P} Item, in order from the top in the figure.

Here, the "sub P Item number” indicates the ID (identification)
number of the play Item of the sub pass. The “start PTS (Presentation Time
Stamp) of the master play Item" indicates the reproduetion time point of the

25  Sub Item on the reproduction time axis of the master play Item.

On the other hand, in FIG. 31, the Item definition table 126-3 is



shown in a branched formtoward the |lower right of the figure, and
has a plurality of fields for recording the play (P) Itemtotal
nunber, and a plurality of play (P) Itens 204 (i.e. P ltens #1, ...,
#n), and the like, in order fromthe top in the figure. 5 Here, the
"play Itemtotal quantity" indicates the total quantity of the Itens
204 on the Itemdefinition table. In FP& 34, each Item 204 i s shown
in a branched formto the upper right side toward the center of the
figure, and has a plurality of fields for recording a play (P) Item
type, a streamobject play (P) Item 204-stream and 10 the like, in

order from t bhownpnianbidnehdd Humetowred ehe ler righayf (1R Shir8MIY RS o
indicates the type of the play Item For exanple, in the case of the
ltem for the Pémqﬁgb)mf(ﬂg}@dbr fegrrdingegthaplayil) Itpi cotal Bumberyvardieopluidlity s

set to a code "ggQ" and in the case of th% Itemfor the stream

obj ect for tQEPLYP] lgms 2t & e. B lipms #ht.t #)aandthe Hipohr ordpnfromehe ase
of the 15 | f object for various nenus, it is set to a code
"20h". Nbreo&gg?lg%ékgﬁ?ean1object play (P) Item 204-streamis shown

in a form branchegedommshgay irghi to?élcﬁufa,ﬁl‘é@'Eﬁca%%@rtothgi&agﬁ% 6,3%;]1%3;(

and has information for 1ndicating an enentary rea

nunber, an | fents 30& ofnlthee e definitadh $ablk. t i me (OUT point), and the

i ke, which are related to 20 each play Item in order fromthe top
in the figure. Herlg FIGhd4: ®ghiltpge 204 imtlown inrdirenttes foine td the upper

(identificatio unber nd the type of the elementary streamto
whi ch t he INrig?‘%ré{bﬁrFBWPﬁ]e nigy t%ﬁri’&“%pﬂnidétﬁs aBhaaltgrof feds for N

Sbove,  and 1 e TSR 8 pBeE) E Al sl ROl 87 LR D R B o
the |temiar et likd, @00:d8r Bokal tAE t3AS the QfwR0kHz, for example.
Incidentally, in FIG 34, the Itemdefinition table 126-3 may i ncl ude
97 Here, the "play (P) Item type" indicates the type of the play Item.

For example, in the case of the Item for the stream object for the moving

picture or video, it is set to a code "00h", and in the case of the Hem for the

stream object for the still picture, it is set to a code "10h". In the case of the

15 Item for the object for various menus, it is set to a code "20h".

Moreover, the stream object play (P) Item 204-stream is shown in a
form branched to the right end from the center in the figure, and has
information for indicating an ES (Elementary Stream) index number, an IN
time (IN point), an OUT time (OUT point), and the like, which are related to

20 each play Item, in order from the top in the figure.

Here, the "ES index number” indicates the ID (identification) number
and the type of the elementary stream to which the IN time and the OUT
time are applied. Moreover, the "IN time (IN point)" and the "OUT time
(OUT point)" are as descried above, and the reproduction time point and the

25  end time point of the Item are written on a time basis of 90kHz, for example.

Incidentally, in FIG. 84, the Item definition table 126-3 may include



an Item 204-still for the still picture object, in place of such an

Item 204 for the streamobject, i.e. the Item 204 for the noving
picture or video. Inthis case, the Item 204-still has information
for indicating the type of the play Item a still picture object

play Item (P Iten), and the like. 5 Incidentally, the data anmount of

each of the title information set expl®ined above maybe a fixed byte
or a variable byte. Mreover, each field may have a structure in

whi ch a required nunber of each table can be added. Particularly, in

t he enbodi nent, the sub play (P) Iteminformation 126-subPT shown in

FIG 33 specidn &am! 201-$SUbfok LRITSHI0 bictlirs RbRY, B9 plahe oPlich QR Ite]énQ 2fFE
screen, which is explained wwth reference to EIG 20 to Fl . This
Sub Item as hotreamnnoliécG. i.c3the Banrddfontds meviidpiclire ot 24o.i Nditgat ed
by the "master P_Item nunber” in the F‘l ay list element 126-2. As a
result, the P&pridaftam sQ4stilihpe inforpatipn fudndisating the tiwe of thephyi s

[ em 204- ot r (s P RRES pel SRR I asehelids) Wi ch T

|tem 204-stream(re

specifies g§he Ite e i i cuti o t he
reproduction of tﬂlen%%%l %%lr% Fr}ge;\ggéas!i%g{rlé%?éngeﬁéﬁa%fe@%eﬁgeuBﬁ}%%%%fon fh

accor dance wiekplaifia £hibe tlag Mo iald:@A Wptd 1 w2 BbRUIRT MM&EhRE
right end of FIG 33) which sapeci ;E?es t he SubUdI%tEem Iﬁow, ,gﬁ&:ﬁé’l&

expl anat i on imayhaxers streyeredh ngridherayaiped dunbéosf cagitableatin b2@d¥ad | ous
files or the like,_in the reproduction of the optical disc 100 having

such a data struckartisulssly Wethsrfenkgsément; sheesutnplag, (Pk komainfuthasion h
e ence 10 Sk GorR I LG 2 i b B R ST b3l
part of that mdheschddn GniAlk @xgidgsh tvitD MR 1§ E‘? 20t FItS. 198, This
reproduced, and fromit, the title nenu start address or title
content st ardubgtkinemsshosmah tFAGN84].cof8sponds to the Item 204 indicated by the
‘master P Item number" in the play list element 126-2. As a result, the
reproduction of the title based on the video stream is executed as the main
pass, in accordance with the stream object play Item 204-stream (refer to the
15 right end of FIG. 34) which specifies the Item 204. In parallel with this
executlon, the reproduction of the button menu is performed as the sub pass,
in accordance with the Sub Item information 126-subPTm (refer to the right
end of FIG. 33) which specifies the Sub Item.
Now, an explanation is given, regarding the reproduction order of
20  various files or the ke, in the reproduction of the optical disc 100 having such
a data structure as the one specific example, explained with reference to FIG.
28 to FIG. 34.
Firstly, the disc header 112x is reproduced out of the title information
set shown in FIG. 28. As a part of that, the title table 112xtt shown in FIG.
25 29 is reproduced, and from it, the title menu start address or title coﬁtent

start address is obtained.



Next, in accordance with the obtained address information, the
reproduction of the title information 200 shown in FIG 28 is
started. More specifically, the reproduction of the title el enent
200-2 shown in FIG 30 is performed, to thereby obtain the play Iist
set nunber. Moreover, the 5 pointers 2QQPT to the play lists #1 to #k
are obtained. Incidentally, by adopting such a construction that the
play list 126 is specified by the pointer 200PT, it is possible to
share, anong the plurality of titles, the plurality of play lists
which are in the play list set specified by the reproduction of the
title el ement 200-Nextn indesowdencel Gvithesthe obtwingl aydiess tinkbehatiab! e
112xpt shown in EIG 29 |s reproduced, to the_reb\é obtain the play
|ist set st aFFP’é’E}H?té%TSQf’Chﬁ itlgdnfgraatdony20G shown in G, 2R i deiied.i doref

the play Iist 65 shown in Fl is started. and the PL
pr gsgn? )altt i Iofl Sf%gl-ﬁ(faé %’i é’e?’ie%@ﬁ'%@%%‘ﬁ&aﬂi%ée s ,O%f%éﬁqgf_n By EXemla6i on
126. 1xi, Whi glarfofme) et XRFRbE oBfaid NGe ﬂg}lrjrlﬁg'“geﬁ q‘ﬂmhi‘ég.(:t i\’%?eoger, the o

information, is conpared with the reproduction function

per f or mance, paindé:s FEHTOEITEIRG playalids et ik @te @btaid. | T QTR OBy
reproduction systemduring the reproduction of the optical disc 100,

and thus, orfdoEing suehaptoagtrigtem thasthieplaeligclizéds §reoified he thd pointek St
set 1265 sho% %,{J .G g}i 20 Next, the selected play list 126 is
reproduced. KBP ’s‘gé%P?ﬁs § 13 sharpeamoneathe) pluxalisy efiitles, thephralifpwed i n
FIG 32 isr &Fpﬁi“ " this time, firstl t he pre gonman 26PR
i s execut ed, %t en, g:t édir?%rset Bt ql%ye%?tnﬁf&rﬁ%?c}/ﬁseﬁ%&eirﬁp‘fﬁ’ﬁ@n‘@fc}' t;ELe
obt ai ned. Theifle didigerttzomadaliiPitdon table shown in FIG 34 is
referred to, to thereby reproduce the relevant Item 204. The

reproductlivon of 25Ndsj the iplayiis2 @dt tiablenapgshBon By FIGE P0a6 wrfiflcbd) €0
rel evant TS object in_ accordance with the ES i ndex nunber, the IN
time and t hetogbx phigin \Whe @layolist set start address. On the basis of this, the

reproduction of the play list set 126S shown in FIG. 31 is started, and the PL
presentation 126-1xi is firstly reproduced.
Then, the PL presentation 126-1xi, which is one example of the

16  required function information, is compared with the reproduction function (i.e.
video performance, audio performance, and the like) of the information
reproduction system during the reproduction of the optical disc 100, and thus,
one optimum play list 126 is selected from the play list set 1268 shown in FIG.
31.

20 Next, the selected play list 126 is reproduced. More specifically, the
play list element 126-2 shown in FIG. 32 is reproduced. At this time, firstly,
the pre command 126PR is executed, then, the master P Item number shown
in FIG. 33 is obtained. Then, the Item definition table shown in FIG. 34 is
referred to, to thereby reproduce the relevant Item 204. The reproduction of

26 this Item 204 is performed by reproducing the relevant TS object in

accordance with the ES index number, the IN time and the OQUT time, which



are obtained by reproducing the stream object P Item 204-stream
(refer to FIG 24). Then, the post conmand 126PS shown in FIG 32 is
executed. Moreover, the play list elenent to be reproduced next is
specified in accordance with the next information 126-6N, and the
reproduction thereof is 5 repeated inghe same manner. Particularly
in the enbodinent, in parallel with the reproduction of the stream
object P Item 204-stream shown in FIG 34, for the nmain pass, the
correspondi ng sub play (P) Iteminformation 126-subPT, shown in FIG
33, is also reproduced for the sub pass. Then, in accordance with
the ES index a9 ohtmped by gerrolneing the strahm hkje@UT Ttenr804bivedmn debfdryto

reproduci ng t a (P) Iteminfornmation 126-subSP, the

rel evant TS obgi]%‘e?t%)‘i gllk’re\éptf}%?dé?:%éoﬁ‘?aﬂ‘ﬁel%g Soehegasin B t33eis eexetuted.
button nenu I e i reke 0. FIG 20 ¢ FIG 26 .i.S. .
repr oduced agwgﬁgbég’ugh%mafg% I%Sft @%%%gﬁ trtﬁa&) °i ﬁepa%‘?‘%‘%?‘? W% Hsrﬁ?le"éb%‘?'nc‘ﬁ to
FIG 1 to Fl GeestanddGrith ghetbxt thiorkmtioh e 26 8ROGL MBS nprodhetl bl e
to efficientI;cchg%ge theedigpla; o# thg buf?gﬂaﬂﬁ%ﬁﬁﬁﬁg&%ﬁﬁggﬁﬁg

r epr oduct ison,repéasel mythasameuigmmer. of the title by the Item for

exanpl e, by adopting the button data structure having a plurality of
button pages. |n Badiculags inghe eahpedisheot. iy peralleb withothe meprodintiond

correspondin ub |te d sel ectively displaying and outputting
the repr oducgae gﬁﬁﬁ% ﬁﬁ% %ﬁﬁ%@i%‘@f‘?’v@ﬂ‘ﬁn ipFI{is34 fudhpmain ppss, the
efficiently as,..t | I w.ndow and
the semt ranggﬁﬁ?dﬁggﬁ%o@ﬁ@?@%ﬁ%@?‘ﬁ% ?12\6 ?ﬂ’?ﬁ rf’i?ot“fnemrfglg}r gﬁ’u‘ﬁt i on
bei ng conti nugs. rebrudivdan fod! th¥ .sub hakd) € TRRRVE- zﬁ@&tdiaﬁ&egitﬁmQ%S”Fﬁ{ﬁ’
the explanation is given to the optical disc 100 as an exanpl e of

t he i nf ori®at ingmhendbe HNrigne 281 theddUTtiarecbbtdired b tpd@tucil thé ayeplapf

the opti cal g S]& 100 _as an exanpl e of the information recording /
repr oduci ng fFJ))p P ipformpiga P anRiE; the ¥elevppb T8 phiegipig reproduced as the

sub pass. By these, the button menu explained with reference to FIG. 20 to
FIG. 26 is reproduced as the sub pass.
As explained in de'taﬂ with reference to FIG. 1 to FIG. 34, according to
15 the embodiments, it is possible to efficiently change the display of the button
menu, during the reproduction, display and output of the title by the Item, for
example, by adopting the button data structure having a plurality of button
pages. In addition, by reproducing the button menu by the corresponding
Sub Item, and by selectively displaying and outputting the reproduced button
20  menu selectively, it is possible to efficiently display the menu screen, such as
the small window and the semitransparent superimpose display, with the
title reproduction being continued.
Incidentally, in the above-mentioned embodiments, the explanation is
given to the optical disc 100 as an example of the information recording
25  medium and the recorder or player of the optical disc 100 as an example of the

information recording / reproducing apparatus. Nevertheless, the present



invention is not limted to the optical disc and the player or
recorder thereof, but it is applicable to various recording nedia
and the recorders or players thereof, which support other high
density recording or high transfer rate The present invention is not
limted to the above-nentioned 5 errboii[i ments, and various changes
may be nmade, if desired, wi thout departing fromthe essence or
spirit of the invention which can be read from the clains and the
entire specification. An information recording nedium an apparatus
for and a nethod of recording the information, an apparatus for and
a nethod of riepersibmdE ngt ilited of theropticdl fiscandapp alagbiid febrd@nlleftof
met hod 10 of recording and reproducing the information, a conputer
program for Wédbisdenndicale ﬁ@ﬁ@%@ﬁcﬂepqygmﬁomdi@landahejrexori?ataosplamrsure

including a ¢ontr of ich involves such changes, are
al so int ende&g?’ifc’g@"}\}ﬁ%[s?‘l‘lpﬂorttﬂ gy respsing ﬁ“%%‘é’%?f@’s

i nvention. 15 Ind p y i r mat ecordln

medi um a appar at ﬁl&% O&kSé%g S‘?%A d1L ?énrhéﬂ(}ge(radlqﬁg&ie f%?%c%egn
an appar atsus eiffodBhéhtd BB hﬂém@f; SRREAd el N Get BRde | Qésrﬂ%H' QHthAHR
apparatus for and a met hod of recordi ng and reproduci ng t he

i nformati on, depadinzuien thy egemm d-epirited didinmgniion wkiph osiibé kel from
control, and a 20 data structure incl udi ggna control signal, all of

whi ch are acéb? glaigs pad ﬁ%en@ee@éﬁﬁﬂﬁtme drforrgativtheecendppld madiuo, a

et Al T AT SRS, e °
th di f
e ok S P LB 8

player, 2% aoD\ecdratRr ded repdudife the kififorMafieRV el corlph@d FRRAR for
applied to an information recordi ng nedium an i nformatl on recordi ng
(' reproduci ngecpoding appapratusionotontieh anike datahitofetar enctoding edeomtodr
can be connected tq vari ?1

signal, all of which involves such changes, are also intended to be within the

technical scope of the present invention.

15  Industrial Applicability
An information recording medium, a apparatus for and a method of
recording the information, an apparatus for and a method of reproducing the
information, an apparatus for and a method of recording and reproducing the
information, a computer program for recording or reproduction control, and a
20 data structure including a control signal, all of which are according to the
present invention, can be applied to a high-density optical disc for consumer
or industrial use, such as a DVD, on which various information, such as the
video information, the audio information and the sub-picture information, can
be recorded at high density, and further they can be applied to a DVD player,
26 a DVD recorder, and the like. Moreover, they can be applied to an

information recording medium, an information recording / reproducing



conput er equi pnent for consuner or industrial use, for exanple. 102
CLAIMS 1. An information recording nmedi umon which there are
recorded: content information; 5 button information for defining a
button nenu which allows an operation as for said content
information; and play list information;f;or defining reproduction
sequence of said content information by a unit of item which
constitutes said content informati on and which is accessible upon
reproduction, 10 said button information including a plurality of
button pages each of which can_ constitute the button nmenu and whose
di spl ay can B@PEILRE S tholten drhieh prermoyntedpw of pfrobareaminetied tromritiuag
medi um accor gj claim wherein said pl li,st information

i ncl udes: itgh@'H%%FHEPF@ﬁgg%FmE%EFFP§FWﬁﬁ§§€ﬁ“?#Eﬁ?ﬁmp h constitutes
said 15 content information; and sub iteminformation for specifying
said button information as a sub item 3. The information recording
medi um according to claim1l or 2, wherein at |east one of the
plurality of button pages includes button conmand i nfornmation for
defining 20 the operation. 4. The information recordi ng nmedi um
according to any one of clains 1 to 3, wherein at |east one of the
plurality of button pages includes button control information being
associated wth at | east one button inage information which is

di spl ayed and outputted as the button 25 nmenu, and for displaying
and outputting the button inmage information. 103 5. The information
recordi ng nedi um according to claim4, wherein the button control
information includes at |east one of association information which

i ndicates association with the button inage information, display
position information which



i ndi cates a display position of a button defined by the button inage
information, and 5 near-by button information which indicates a
change in a state of the button caused®y the operation. 6. The

i nformation recordi ng nmedi um according to any one of clainms | to 5,
wherein said button information is displayed, with it superinposed on
or replaced by one 10 portion of said content information, or is not
di splayed at all, selectively in accordance wth externa
designation. 7. The information rec@?&ﬂﬂ& medi um according to any one
of claims 1 to 6, wherein said button information is recorded
together with said content information, in a 15 content space in

whi ch said content information is recorded and which occupi es one
area of & recdyiviRymafien recgrdingaedigmamghicly ferese Ferifgdnedi um
according to any one qf clainms Ito 7, on which there is further
recor ded backgr@utsat it U9Hf or mati on for defining a background i mage
20 on which the button nenu is_superinposed and dj splayed. 9. The

i nforfation redW¥an Fyometion foLetiBmg huttos merp Whish aﬁo‘@ af preratiqnpasgor
wherein said button information is pre-|loaded before reproduction of
sai d cont#tconfent BeRatien ands 10. An information recording appar at us,
conprising: 104 a first recording device for recordi ng caontent

i nformation and®®utish ﬁnfoﬁpﬁif%tf‘i’lb%eﬁ’éiﬂg JEPTodupiipTa SEteReR okefaid vaorteAt
al lows an gperation as for said .content informatign; and a second.

r ecor di ngNEERAGRN Py p Wlritanh gvhich gonstites s3cheqpient dnormationendnyiigh is
reproducti on sequence of said content information by a unit of item
whi ch corfSEssiedPondepradyciftent i nf or mati on and which is accessible
upon reproduction, said button infgormation including a plurality of
but t oi? pages e SaW tytton ppfepnation including a plurality of button pages each of which can

constitute the button menu and whose display can be changed to each other.

2. The information recording medium according to claim 1, wherein said play list
information includes: item information for specifying each item which constitutes said
15 content information; and sub item information for specifying said button information as a

sub item.

3. The information recording medium according fo claim 1 or 2, wherein at least
one of the plurality of button pages includes button command information for defining

20  the operation.

4. The information recording medium according to any one of claims 1 to 3, wherein at
least one of the plurality of button pages includes button control information being associated
with at least one button image information which is displayed and outputted as the button

25  menu, and for displaying and outputting the button image information.



constitute the button nmenu and whose di splay can be changed to each
other. 10 if. The information recordin&sapparatus according to claim
10, wherein said play list informati &% includes: iteminformation
for specifying each item which constitutes said content information;
and sub iteminformation for specifying said button information
corresponding to the each itemas a sub item 15 12. An information
recordi ng_nmethod, conprising: a first recording process of recording
cont ent inf or netheoirAgtion recoriing mregiumn aperding o gdfimnt.nyheseipthe dytton
menu which al|lows an operation as for said content information; and
a second ¢oatel dfpgnaiogciaslydes at ey enengl prsagiation informaiorawhish ingicates
defining 20 reproduction sequence of said content infornmation by a
unit of |aseqRiatigni WHhchAshutont eragesinfrmation. edisplan fRostin | BfPraxstomAYIdeh
i s accessjbl e upon reproduction, said button information including a
pl ur al i t yindicatsy,prdisplanpesitianaeha buttomdefinedaby theobigtontipnage inerpaiionoand
menu and whose di splay can be changed to each other. 25 13. An

i nf or rfat | BAT-PY prisaiafagadgpyhish indigages archpngsdn eistge efthe bitipnrapadiby ihe
recordi ng nmedi um according to claiml1, 105 said information

r epr oduci $i§r@8Par at us conprising: a reproduci ng device for
reproduci ng said content information, said button information and
said play list information; and a generating device for generating
the button nmenu on the basis of said button 5 informatiaon. 14. The
i nf or mati®n r eptsdnéeraytion seroading mediun Acsyding @ ahras of plaimerl to 5,
conprising; a designating device for designating one button page out
of the pltihasipsgiddution mipmaation ipdigelayedawih i supermpsed Ay oaéfapi%:éf? pppne

controlling said generating device to generate the button .
portion of said content information, or is not displayed at all, selectively in accordance

with external designation.

7. The information recording medium according to any one of claims 1 to 6,
wherein said button information is recorded together with said content information, in a
15  content space in which said content information is recorded and which occupies one area

of a recording area.

8. The information recording medium according to any one of claims 1 to 7, on which
there is further recorded background image information for defining a background image

20  on which the button menu is superimposed and displayed.

9. The information recording medium according to any one of claims 1 to 8,
wherein said button information is pre-loaded before reproduction of said content
information.

25

10. An information recording apparatus, comprising:



menu constituted by the designated one button page. 15. The

i nformation reproduci ng apparatus accqording to claim 14, wherein said
15 control ling device controls said réB?oducing devi ce to reproduce
said content information and said button information, in accordance
with the iteminformation and the sub item information included in
said play list information reproduced by said reproduci ng device.

16. The information reprqduci ng apparatus,_ according to claim114 or
15, wherein 20 %aligt &I gHgt fiﬁ@%e@rc@w@l% HieRtesh mEproatien qude button
button command .inforpation is defined, and said controlling device
control s SHATEYY IR doVieLmeAY Vdishyaliarern epsationyay fasaid ¢pntent
accordance with the button command information. 25 17. The

i nf or mat | BFPFEPPBAUEI ng apparatus according to any one of clainms 13
to 16, wherein said repraoducing device pre-loads said buttaon _

i nf or mati on befbFEFPEeEFIEE B7YIeT Forrscoding Eynb S HTTHRBPIRY defining
The i nformation, reproduci ng apparatus, accordi ng to any one of clains
13 t o °17, TePOGRENNDY SCGBFRGF 04 iSRG QNIST HEPrmAtiRB Dy # Bhit o 8Ftiingyhidheronstitutes
generated bptton nu. 5 19. An Lnforn%}ion repr oduci ng met hod of

r epr oduci T SORGHt IAPTIRALAR ARt Which d$ JFCRTIPIGRRAT FRPTRERRHIO8i ng to cl ai m 1,
sai d infornationg{eprodu i ng. net hoq. conprisin%; a reproducing ﬁéocess
of reproduci ng S8k REOBAREHPAYGR 1BF HENE S PTHIIPD RAgeEFapth POV Hish c&h

and said play list_ informatiqn; andg eneratin rocess_ of
gener at i n‘gmf'%@tf’&ﬁ“t‘ bytengReRY %ﬁ ioge g]é]g? Yt bes‘a'iaﬂg%ﬁf)teéﬂl oth&ff or mat i on.
20. The information reproduction nmethod according to claim19 further

conprising: 15 a designating process of designating one button page

out of the pluraglity of . button pages; and . ) .
10 11 P "lahe information recor 1ngpap aratus according to claim 10, wherein said play

list information includes: item information for specifying each item which constitutes
said content information; and sub item information for specifying said button information

corresponding to the each item as a sub item.

15 12. An information recording method, comprising:

a first recording process of recording content information and button
information for defining a button menu which allows an operation as for said content
information; and

a second recording process of recording play list information for defining

20 reproduction sequence of said content information by a unit of item, which constitutes
said content information and which is accessible upon reproduction,

said button information including a plurality of button pages each of which can

constitute the button menu and whose display can be changed to each other.

25 13, An information reproducing apparatus for reproducing said information

recording medium according to claim 1,



a controlling process of controlling said generating process to
generate the button nenu constituted by the designated one button
page. 20 21. A conputer programfor rébrding control to control a
conput er provided for the information recordi ng apparatus according
to claim10, said conputer program meking the conputer function as
at | east one portion of said first recording device and said second
recordi ng device. 25 22. A conputer program for reproduction control
to control a coapunérmpri@viegwdudiog appanaius efnapriseitd: on r epr oduci ng
apparatus according to claim 13, said conmputer program 107 making

t he conputer funeepreducig devitee fost reprasiupiogt sagh cotitegtaindormatiowdsred hytton
device and said generating device. 23. A data structure including a
cont rol sinéraitiocamuaidsplayist isfonnatioshand nf or mat i on; butt on
information for defining a button nmenu which allows an operation as
for said contengeneritiog dgvicomr gendraphg hel huttoniméror erathie dasis of sdébutivmg
reproduction sequence of said content information by a unit of item
whi ch Scorigfdrmatiess sai d content information and which is 10
accessi bl e upon reproduction, said button information including a
plurality of button pages each of which can constitute the button

menu and whose di splay can be changed to each other.
14. The information reproducing apparatus according to claim 13 further

comprising:
a designating device for designating one button page out of the plurality of
10 button pages; and
a controlling device for controlling said generating device to generate the button

menu constituted by the designated one button page.

15. The information reproducing apparatus according to claim 14, wherein said
15 controlling device controls said reproducing device to reproduce said content information
and said button information, in accordance with the item information and the sub item

information included in said play list information reproduced by said reproducing device.

16. The information reproducing apparatus according to claim 14 or 15, wherein
20 said designating device is a button in which the button command information 1s
defined, and

said controlling device controls said reproducing device and said generating

device, in accordance with the button command information.

25 17 The information reproducing apparatus according to any one of claims 13 to 16,

wherein said reproducing device pre-loads said button information before reproduction of
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said content information.

18. The information reproducing apparatus according to any one of claims 13 to 17,

further comprising a buffer memory for storing the generated button menu.

19. An information reproducing method of reproducing said information recording
medium according to claim 1,

said information reproducing method comprising:

a reproducing process of reproducing said content information, said button
information and said play list information; and

a generating process of generating the button menu on the basis of said button

information.

20. The information reproduction method according to claim 19 further comprising:
a designating process of designating one button page out of the plurality of
button pages; and
a controlling process of controlling said generating process to generate the

button menu constituted by the designated one button page.

21. A computer program for recording control to control a computer provided for
the information recording apparatus according to claim 10, said computer program
making the computer function as at least one portion of said first recording device and

said second recording device,

22. A computer program for reproduction control to control a computer provided for

the information reproducing apparatus according to claim 13, said computer program
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making the computer function as at least one portion of said reproducing device and said

generating device.

23. A data structure including a control signal, comprising:

content information;

button information for defining a button menu which allows an operation as for
said content information; and

play list information for defining reproduction sequence of said content
information by a unit of item, which constitutes said content information and which is
accessible upon reproduction,

said button information including a plurality of button pages each of which can

constitute the button menu and whose display can be changed to each other.



