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REPRODUCI NG 5 APPARATUS AND METHOD, COMPUTER PROGRAM FOR CONTROLLI NG
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Technical Field 10 The present invention relates to an information
recording medium such as a high-density optical disc, on which various
informati on can be recorded at high density, such as main picture
information or video information, audio information, sub picture
i nformation, and reproducti on ddBSCRIPHIONMmti on, an apparatus for 15 and
a method of recording the information onto the information recording
medi um an apparatus for and a nethod of reproducing the information from
the information recording nedium an apparatus and a net hod capabl e of
both recordi ng and rI&of ORMATIONNREGH BB GoM EBIUMput er program f or
controlling the record or 20 the reproduction, and a data structure
i ncl udi ng a cORFRMAThAN R CORDING AMD/ Ok REPROIEC NG Backgr ound
Art DVDs are generalized as optical discs on which various 25 information
i s recorded ABRARATUSHANB MBT HQDe GOMPUVAERPROGRAMIFOR nf or mat i on,
the sub picture information, and the 2 reproduction control information.
Accordi ng to tGE@NIBALEING RECORDNMARRERRORUIGTFHEINgtAND (e. g. vi deo
data), the audio

) DATA STRUCTURE INCLUDING CONTROL SIGNAL

— Technical Field
10 The present invention relates to an information recording
medium, such as a high-density optical dise, on which various
information can be recorded at high density, such as main picture
information or video information, audio information, sub picture
information, and reproduction control information, an apparatus for
15 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 reproducing
the information, a computer program for controlling the record or
20 the reproduction, and a data structure including a control signal for

controlling the reproduction.

Background Art
DVDs are generalized as optical discs on which various
25 information is recorded, such as the main picture information, the

audio information, the sub picture information, and the



information (e.g. audio data), and the sub picture information (e.g. sub
picture data) are individually packetized with the reproduction 5 control
information (e.g. navigation data) and are nultiplexed and recorded on a
disc in the "programstream format of the MPEG 2 (Mving Picture Experts
G oup phase 2) standard, which is a highly efficient encoding technique.
In the main picture information anong them there is only one stream of
data conpressed according 10 to the MPEG video format (1SO 13818-2) within
one progeatpductiam cobbrdlhinforhertiband Addoediwglito t1é O VB seandsardecor ded
ina plurality of nethods (nanely, linear PCM AC- 3, MPEG audi o, and the
like). thee sl ipitturat inforaaatien stelyp teidkost deaay, Wthbi na@di program
stream The sub picture information is defined with a bit map and 15 is

conpr essafomndtiardededaudia datn),| endt thestufogictiie tvfornpiidbtr@.g
I nformati on can exist up to 32 streans within one program stream In the

case of stibe pidMyreadatiek arehiedisbdbvellyap pthstiked ywith thénepredalktidie
chooseabl e or selectable audio information (e.g. streanms of a stereo

sound, aosurobinfimygasiounde.gamoviggitieh dEoigl)i shd28rsaunttipbextitbhad] Japanese
sound, and the like) and a plurality of streanms of the chooseable or
sel ect ableeosdibd pirtaurddse ihothat‘progfemy stredméafmnodt HEpAre MEPEMd t | e,
English subtitle, and the Iike) are nultiplexed and recorded by using the
progr am(}Meeiarg Poctmte Exprertsleraty phmsef 2} biamdard piwvdtich dsisnheghigi on in
one novie or film for 25 exanple. On the other hand, the "transport
streant' dfficnent oéncodirg: MEBrdqaeanddnd thas theém pécentel Vinfomndaidi zed, and
this is appropriate for data transm ssion. According to this transport
- among them, there is only one stream of data compressed according
10 to the MPEG video format (ISO 13818-2) within one program stream.
On the other hand, the audio information is recorded in a plurality
of methods (namely, linear PCM, AC-3, MPEG audio, and the like).
The audio information can exist up to 8 streams within one program
stream. The sub picture information is defined with a bit map and
15 is compressed and recorded in a run-length method. The sub
picture information can exist up to 32 streams within one program
stream. In the case of the DVD, as described above, a plurality of
streams of the chooseable or selectable audio information (e.g.
streams of a stereo sound, a surrounding sound, an original English
20 sound, a dubbed Japanese sound, and the like) and a plurality of
streams of the chooseable or selectable sub picture information (e.g.
streams of Japanese subtitle, English subtitle, and the like) are
multiplexed and recorded by using the program stream format, for
one stream of the main picture information in one movie or film, for

25 example.

On the other hand, the “transport stream” format of the



streamformat, a plurality of "elenentary streans” are transmtted at the
sane tinme. For exanple, a plurality of shows or progranms, 5 such as many TV
channel s of satellite digital broadcasting, are time-division-nultiplexed
to one satellite wave and are transmgted at the sanme tine. Nanely, in the
transport streamformat, it is possible to tinme-division-nmultiplex the

el enmentary streans of a plurality of main pictures, each of which has a

| arge data anmount, 10 and transmit themat the sane tinme. For exanple, it
is possiMPEG02 tgtandurd diad heeaanedantly astdnd et dizydof afdvitdss rgcor ded on
a plurality of DVDs. Disclosure of Invention 15 However, in the above

descri bexpgpriatd hipaglddthe trahBmipsiohur e Afcodéngt teathicanrlasputt i pl exed
and recorded with the audio information, the sub picture information, and

the |iketoéam fetmnd) at plofalsty efifel embatany stpeaims’esroftrahemittydl ity of
streans cannot be multiplexed and recorded. Nanely, the DVD, on which 20

recor di rap tlse parhertiete.onFoheeshanipe 0b pheradingpémisiweamn posgmimef the
MPEG 2, has such a problemthat a plurality of shows or prograns cannot be

essefti ahdch rad thphgx 8V achianaeby defd shbellten digislcbrasdcastangni dted at
that sane tinme in the transport stream format of the MPEG 2 as descri bed
above. 2mvbdedsesn-mudtipléxéddveons satellsie wivehahdsaseithansmigted
transm ssion rate and has such a high recording capacity or such a 4 high

recordi reg thassameasime. beNaapsl) énofhe eorandipegt adtrehen Sarmati i iteid he
plurality of shows or prograns transmtted in the transport stream fornmat,
it is exiossikley tonpdrnteadivisdohrmpultipbewetlidicelementary streams of a
- plurality of main pictures, each of which has a large data amount,

10 and transmit them at the same time. For example, it is possible to

transmit at the same time a plurality of movies recorded on a

plurality of DVDs.

Disclosure of Invention

15 However, in the above described DVD, although the main
picture of one stream can be multiplexed and recorded with the
audio information, the sub picture information, and the like of a
- plurality of streams, the main pictures of the plurality of streams
cannot be multiplexed and recorded. Namely, the DVD, on which
20 recording is performed on the basis of the program stream format of
the MPEG 2, has such a problem that a plurality of shows or
programs cannot be essentially multiplexed and recorded thereon,
which are transmitted at that same time in the transport stream

format of the MPEG 2 as described above.
25 Moreover, even if there is a disc which has such a high

transmission rate and has such a high recording capacity or such a



recordi ng capacity on the disc and reduce the processing load at the 5 tine
of the reproduction. Especially, in the reproduction of the disc of this
ki nd, as opposed to a tuner for performng sinple tuning, there is such a
strong request as to accurately perfagminteractive reproduction unique to
an information reproduci ng apparatus or special reproduction processing,
such as searching and scanning. 10 It is technically difficult to try,
whil e responding to the above request, to save the recording capacity on

t he di shighdreecrding Hensptyocessbniel aephlsde bherdcomding dthaheepanrhiction,
which is a problem It is therefore an object of the present invention to
provi de tame i tor phtiaiity eofr dhagrsredr umrognaappaiamssnitoedane ahet hod of
15 recording information, an apparatus for and a nethod of reproducing the
i nf or mattiranspant appeamat fos i of, idnd extrettedg iod portesdrii ty andavepiioduci ng
the information, a conputer programfor controlling the record or the

r epr oducteiconding dapadityaostthe lise anidnod diéengh e prore s sin gs i godila tf tdre
controlling the reproduction, which 20 make it possible to efficiently
recobd dameoof dhelnepabduygtion.t i Espsciagdiyvindite wepho doaibhceft €k dise a | ar ge
amount of content information that enables the interactive or special

repr oductfi bimis fkénd, excamplpesednto to teffdrc fentferforpingusien pledeaniagd, one of
them relatively easily. 25 The above object of the present invention can
be achi ébhedebis sanhi afdroagi veyuedorndi togacediaiml pnpafoein dntexrctével urality
of 5titles, each of which is a logically-grouped information unit, are

r ecor dediepredvictieod ianiguertoorednfdematiil erdmodstcongngpobjraths dat a whi ch
constitutes a series of content information; a play |ist

~ special reproduction processing, such as searching and scanning.

10 It is technically difficult to try, while responding to the above
request, to save the recording capacity on the disc and reduce the
processing load at the time of the reproduction, which is a problem.

It is therefore an object of the present invention to provide an
information recording medium, an apparatus for and a method of

15 recording 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
controlling the record or the reproduction, and a data structure
including a control signal for controlling the reproduction, which

20 make it possible to efficiently record one or a plurality of titles
provided with complicated and a large amount of content
information that enables the interactive or special reproduction, for
example, and to efficiently reproduce a desired one of them
relatively easily.

25 The above object of the present invention can be achieved by

an information recording medium on which one or a plurality of



information file for storing a plurality of play list information which 5
defines a reproduction sequence of the object data stored in the object
data file by a unit of play list which is logically accessible; and a disc
information file for storing a pluralgty of information groups including,
as reproduction control information for controlling the reproduction of
the object data file, (i) play list specification 10 information for

speci fying one play list information which defines the play list to be

reprodugpde$ %@cﬁmgwtkh@hpiw@liogﬁlcéﬂly@r@h eldStinfdrth OfivRt hafitStfteed in the
play list information file, (ii) Pre comman i nformation which indicates a

conmmand rk@ofEe &X pebi Rk DV iRhe a&%bjewrm@criilemobw;@% dBjRchEatll ay |ist
information, and (iii) Post 15 conmand i nformation which indicates a

command vilRidhe eetitetbs ad t gerilcie ofepoaduat i pRfdraseoan hhelage 1pdy |i st
information, the title being logically constructed by one or nore than one

of the infdmnaeidofilgrodptoriaearpiviality shplaplitnmits om ateso vehith medi um
the object 20 data file stores object data which constitutes a series of

contgnt defiiey matieproddetion "ddigheitsd @F the Cobjeentdaty QtoRbdOMm ke
constructed, for exanple, of the main picture information (video data),

t he audiohjeef datat fide Kypudimidasfaplay h@sﬁ%imhcmﬂle%idamf}erarmbmrblé,sub
picture data), and the like. This various content 25 information is

mul ti pl exedl 4 ndilsbeidforimition 6iler foiSpOsFingt Repuphlity Nef VRES Badiscr i bed
above, for exanple. Alternatively, it may not be nultiplexed in the above

manner . groapsl mcluidshg| akareprbdartion eostrlanfarplayicd iféy cohtdl@dhd i St
i nformati on which defines a reproduction sequence of the object at a
stored ithet hepobectiodabs fHid ebjbyt aldtal filef (P) aNaki Ebt Wp&dification
10 information for specifying one play list information which defines
the play list to be reproduced from among the plurality of play list
information stored in the play list information file, (ii) Pre command
information which indicates a command to be executed before the
reproduction based on the one play list information, and (iii) Post
15 command information which indicates a command to be executed
after the reproduction based on the one play list information, the
title being logically constructed by one or more than one of the
information groups.
According to the information recording medium, the object
20 data file stores object data which constitutes a series of content
information. Here, "the series of content information” is
constructed, for example, of the main picture information (video
data), the audie information (audio data), the sub picture
information (sub picture data), and the like. This various content

25 information is multiplexed in the format of a transport stream of

the MPEG 2 described above, for example. Alternatively, it may



| ogically accessible by an information reproduci ng apparatus. The play
list may be, for exanple, a group of Itens which are logically accessible.
The play list information may include Iteminformation which specifies the
group of Itens. The disc informationgile stores a plurality of information
10 groups (e.g. "title play lists" as described later) including, as the
reproduction control information for controlling the reproduction of the
object data file: the play |ist specification infornmation, the Pre comand

I nf or matio@rbe andlti plexRasin ¢neTabwd fiaim@t.i on. Especially here, the play
| i st specification information specifies one 15 play list information which

defines the piTae Iplay Liet dafoepnethceile beorasamontutdierplof play i play
list information stored in the play list information file, as descri bed

above. Thforthetieemmhich i défonent honehrsd etieh se§aBHBSH ot Ghlee odject ed
before the reproduction based on the one play list information, while the

Post 20 deganetutddnfior tied iobjecndiatat €i3e 2 bgoamantt tof Prayeirguiadchffer the
reproducti on based on the one play list information. Here, the "Pre

conmandlogizadl ¥ ereeessiblbileh agi Yeformatiodc repred fieingt BppavheaBt | Thexecution
of audi o stream sel ecting of the above-described transport streamor the

li ke i nplhg lieprmodyiché ofor erdniple, th@roxgcuf iloemef whick adiOUsgRRalBiet er
setting or the like required in the reproduction. On the other hand, the
"Post campessibles &'lomiandisthicforg aiden miaysindedieoltent dnféhaaexacuti on of

vari ous- paraneter processing for a process of ending the reproduction, and
for the vextuspenifods the grohpcehbiemhon j udging or the like. Since even the
play list information which defines the sanme play |ist can be conbi ned
with a The disc information file stores a plurality of information
10 groups (e.g. "title play lists" as described later) including, as the
reproduction control information for controlling the reproduction of
the object data file: the play list specification information, the Pre
command information, and the Post command information.
Especially here, the play list specification information specifies one
15 play list information which defines the play list to be reproduced
from among the plurality of play list information stored in the play
list information file, as described above. The Pre command
- information indicates a command to be executed before the
reproduction based on the one play list information, while the Post
20 command information indicates a command to be executed after the
reproduction based on the one play list information. Here, the "Pre
command” is a command which gives instructions for the automatic
execution of audio stream selecting of the above-described transport
stream or the like in the reproduction, and for the execution of

25  various-parameter setting or the like required in the reproduction.

On the other hand, the "Post command" is a command which gives



5 different Pre command and a different Post command, due to this
conbination, it is possible to construct a different title. Moreover,
since even the sanme play list information can be specified by a plurality
of play list specification informatien, due to this specification, it is
possi ble to construct a different title. 10 Incidentally, in the
above-descri bed DVD, the reproduction is perfornmed using the reproduction
control information (what is called "PGCI") which is constructed by

uni fyi ngnétregiiays lfostthef exbeutiphestrbridiephramated prreeoin@ies ot 0 be
executed before and after the reproduction of the play list. Therefore,
techni calrbyess t of sehdingt nheelne piolluiceidd, aind NMpesstké e ekecatiane the sane
play list, and further, it is also difficult or inpossible to realize a
di f f er ebtranich-eotditiconpidging aoditHerlehe. cofivedy dvert hghsapkiyllags | i st. As
a result, according to the information recording medium the efficient

r epr oduéhfametion edsichedefinth dheasaie pleryf Hstrdnble cdthlsiidd ¢lithng t he
reproduction of the information reproduci ng apparatus dependi ng on the

i nf o5 matdiffiergnouPré ecognmidred tdrid e @idferehi SPyst rRehidiand, t dee Poayhid st
specification information, the Pre conmand information, and the Post
command confloimtionnistiorpdsible theotdisscuenbodiféétant title. Bspewival] y, by
changi ng the conbination 25 of the sane play list information with the Pre
command séncé¢ hevé@osthe commenglaprliby isifarmagion bantbe phedifidd byofa pl ay
|ist specification 8 information, it is possible to reduce, as a whole, the
recor di pdurshpgci ¢f) peayi rlest f epetificdtdénr nmifoom atéaor ddng medi Yhig o
reproduce the title. Therefore, it is possible to efficiently record onto
t-he i nf cpesifioatioesdt dés ppssddieutn coestoruca pHiffarénty tidletitl es

10 Incidentally, in the above-described DVD, the reproduction is
performed using the reproduction control information (what is
called "PGCI") which is constructed by unifying the play list of the
present invention and the commands to be executed before and after
the reproduction of the play list. Therefore, technically, it is

15  extremely difficult or impossible to share the same play list, and
further, it is also difficult or impossible to realize a different title by
combining a different command to the same play list.

~ As a result, according to the information recording medium,
the efficient reproduction of a desired title can be performed by

20 controlling the reproduction of the information reproducing
apparatus depending on the information group (e.g. the title play
list) including the play list specification information, the Pre
command infoi'mation, and the Post command information stored in
the disc information file. Especially, by changing the combination

25 of the same play list information with the Pre command or the Post

command, or by sharing it by the plurality of play list specification



5 provided wwth conplicated and a | arge anount of content information that
enabl es the interactive or special reproduction, for exanple, and to
efficiently reproduce a desired one of them relatively easily. In one
aspect of the information recording mediumof the 10 present invention,
the disc information file stores the plurality of information groups in
the format of a table for each title. According to this aspect, in the disc
information file, a plurality of information groups descri bed above (e.g.
the titliefqimytion,siis)isapessildeedoaseduis, tdse 4 nkhobet ithe trabbedinign t he
format of a 15 table for each title, such as for each title nunber

i ndi cat icagaaitty t requiwsderfor Thdreef dnforobytionnt retdrdigst henedipmoduat i on of
the information reproduci ng apparatus depending on the information groups
in the trabkedficentdic titlei s Phesifore, tid iaf possidie| yo refficoshude aecaleki red one
fromanong the plurality of titles. 20 In another aspect of the information
recor di mgtoetheimmdbérmiaeiorpresendingweadiom, ohbeooly pturality dfstidbast r uct ed
such that an entire streamincluding a plurality of portion streans, each
of whi clpriosided owikdd wonhplibsteabntaerdt ianf bargd | eamouatmuft | pbekeadt by a
unit of packet, which is a physically accessible unit and which stores 25
t her ei ninfaimaticof thhé earalilentthenimtreractive, ot @ eicidlor eyputd duncti en pfek ng

medi um further provided with an object information file for storing 9

corr espexciempke,defndi toorefficfantint ireproduch def daskredheoneonf eshendence

rel ati onship between a plurality of packets to be nultiplexed and the

pl ur al i relafivpby tiasilyst r eans as anot her reproduction control information
for controlling the reproduction of

- In one aspect of the information recording medium of the

10 present invention, the disc information file stores the plurality of
information groups in the format of a table for each title.

According to this aspect, in the disc information file, a
plurality of information groups described above (e.g. the title play
lists) are stored as a "title information table” in the format of a

15 table for each title, such as for each title number indicating a title
number. Therefore, by controlling the reproduction of the
information reproducing apparatus depending on the information

- groups in the table format, it is possible to efficiently reproduce a
desired one from among the plurali.ty of titles.

20 In another. aspect of the information recording medium of the
present invention, the object data is constructed such that an entire
stream including a plurality of portion streams, each of which is
provided with the content information, is multiplexed by a unit of
packet, which is a physically accessible unit and which stores

25  therein a piece of the content information, the information recording

medium further provided with an object information file for storing



5 the object data file. According to this aspect, the entire stream such
as at least one portion of the transport streamof the MPEG 2, includes a
plurality of portion streams, such as elenentary streanms. Nanely, one
"portion streant herein indicates ong data array or information 10 array,
such as the video stream the audio stream and the sub picture stream
constituting a series of content, which can be, for exanple, the

el enentary stream On the other hand, one "entire streani herein indicates

the dat opféorendt OF AREIARIA  aYnfi¥RYiided WeticB Pl @@hkty afhgoortion
streans in a bundle. The 15 entire streamof this type Is

nul tipl %?fjes?;_il}ﬁid&%l! dedafinishep bBEWEERt hOP1ERAEFHI JT0 piREeY &Y 1 uni t of
packet (e.g. TS packet as described later), which is & physically

accessi bheltipléxdy bhg iWd ngfénﬂyr@w PIEioy sPRAMEUSs Tagofdect data
fileis a logically accessible unit by the information reproducing

appar at 4gp20daetiost 06A6rdlhihfobiRat ol Fo @frﬁ\tbmﬂ?vﬁﬂéﬂ rapBbdhdibhyoPf
packets, each of which stores therein a piece of the content information.

Mor epverhet digje@bjdegh fild.ormation file stores, as another reproduction
control information for controlling the reproduction of the object data

file by the i Kaoidin@rto Epi0dupety THPINAIXS st#dtem2Bucd LasRpPNdgsse
definition information (e.g. an ES-Map Table indicating an elenentary

stream paekgiortid B R trafisgesrrdtbedml bfl sher MPEERI&f eheluddy tdhe
I nformati on reproduci ng apparatus, it becones possible to reproduce a

desired ghewliay ¢f poreidn saesinisCieehafs blwmeathiyatioamel aVagidgl e
content information
- one "portion stream” herein indicates one data array or information
10 array, such as the video stream, the audio stream, and the sub
picture stream constituting a series of content, which can be, for
example, the elementary stream. On the other hand, one "entire
stream” herein indicates the data array or information array
provided with a plurality of portion streams in a bundle. The
15 entire stream of this type is multiplexed-and-recorded on the
information recording medium by a unit of packet (e.g. TS packet as
described later), which is a physically accessible unit by the
- information reproducing apparatus. The object data file is a
logically accessible unit by the information reproducing apparatus
20 and stores the object data provided with a plurality of packets, each
of which stores therein a piece of the content information.
Moreover, the object information file stores, as another reproduction
control information for controlling the reproduction of the object
data file by the information reproducing apparatus, the

25 correspondence definition information (e.g. an ES_Map Table

indicating an elementary stream packet ID (ES_PID), as described



5 provided with one portion of the entire streamwhich is nultiplexed and
recorded on the information recording nmedium on the basis of the
correspondence rel ationship between a plurality of packets and a plurality
of portion streans nmultiplexed at a sane tine point, which is described in
t he correspondence definition information. 10 Incidentally, various
information stored in the disc information file, the play list information
file, and the object information file nmay not be nultiplexed by a unit of
packet datéde information recordi ng medium preferably, fromthe vi ewpoint
of a quickly and easily-executed reproduction control, as opposed to the
15 case of th&lodgjedore,dama thé einforn hiisnaspaotoduteliveg plagyp driagtisi nfior mat i on
file may be collectively recorded in one area on the information recording
medi um heeoniés c possithlent ton repreduey ba cbddieedi velow r emor gedgiram anot her
area on the information recording nedium and the object 20 information
file meopstretteastifvdhe reodridediom afiothesingleacamterte infofmanitd on
recordi ng medium By constituting the information recording mediumin this
mannér, pnevidedreptoduoetpartiontofi thepensits streanefWhidleid myultéplaxhde the
obj ect data nultipl exed-and-recorded by a unit of packet firstly 25 by
separ at éind agiscardedpn hbepinfpriation nfexomdingmetdhen, abnthedessis bfd
information group (e.g. the title play list), the 11 correspondence

defi nititdwe cerrsspamidenceane athendhipebetwehneagiushlityhefrpabkatsnechd
collectively, and then on the basis of them Mreover, it is possible to
accur at & lpeplidyno peettadn r eiyeatus thadtippeved sat g saswe tiase geEimthi ng,
scanning, and interactive

- which is described in the correspondence definition information.

10 Incidentally, various information stored in the disc
information file, the play 1.ist information file, and the object
information file may not be multiplexed by a unit of packet on the
information recording medium, preferably, from the viewpoint of a
quickly and easily-executed reproduction control, as opposed to the

15 case of the object data file.

In this aspect, the play list information file may be
collectively recorded in one area on the information recording

— medium, the disc information file may be collectively recorded in
another area on the information recording medium, and the object

20 information file may be collectively recorded in another area on the
information recording medium.

By constituting the information recording medium in this
manner, in the reproduction, it is possible to efficiently reproduce
the object data multiplexed-and-recorded by a unit of packet firstly

256 by separately obtaining the play list information, the

above-described information group (e.g. the title play list), the



5 reproduction. In another aspect of the information recording nmedium the
play list information file is collectively recorded in one area on the

i nformation recording nmedium and the disc information file is
collectively recorded in another areg on the information recording 10
medi um By constituting the information recording nediumin this manner,
in the reproduction, it is possible to efficiently reproduce the object
data nul ti pl exed-and-recorded by a unit of packet firstly by separately

obt ai ni ggrididl dndd HefinitPSneilifofm althén 1 aniahe- UBsST whiehl éadloramt i on
group (e.g. the title play list), and the |like, with each of them obtained

col | ect kHehy, obBgidd®n collekhierellpsi sndoftHdieMonMogleoVBasid t of s thessi bl e to
accurately perform special reproduction processing, such as searching,

scanni N@oPdtker, Mt Elsapbk¥ibleefy addaratdly perfdren alyweeabhigebdattivme present
i nvention can be achieved by an information recordi ng apparatus for

recordi pgoeBssidlg,a Ruvhal idy &fartchihes, eatdnig Whigdd i siteractive

| ogi cal [y-grouped information unit, onto an information recording nmedi um
t he gppaegryguptiow.ded with: a first reading device for recording an
object data file for storing 25 object data which constitutes a series of

content inforiathndthér a39eeBdfl EEOrGfoEMERYIIEarelcoFdIBE AhddNoma tHeay | i st
information file for 12 storing a plurality of play list information which

defi nes playriept adbetmanioietilengecdileétfieebpirecsrdial ansdiwe edehnothgheobj ect
data file by a unit of play list which is logically accessible; and a
third natendabiprderdeding needigh poarddibe didorimgbramation efileristoring a
— collectively recorded in another area on the information recording
10 medium.
By constituting the information recording medium in this
manner, in the reproduction, it is possible to efficiently reproduce
the object data multiplexed-and-recorded by a unit of packet firstly
by separately obtaining the play list information, the
15 above-described information group (e.g. the title play list), and the
like, with each of them obtained collectively, and then on the basis
of them. Moreover, it is possible to accurately perform special
- reproduction processing, such as searching, scanning, and
interactive reproduction.
20 The above object of the present invention can be achieved by
an information recording apparatus for recording one or a plurality
of titles, each of which is a logically-grouped information unit, onto
an information recording medium, the apparatus provided with: a
first reading device for recording an object data file for storing

25 object data which constitutes a series of content information; a

second recording device for recording a play list information file for



5 plurality of information groups including, as reproduction control

I nformation for controlling the reproduction of the object data file, (i)
play |ist specification information for specifying one play |ist

i nformati on which defines the play | gt to be reproduced fromanong the
plurality of play list information stored in the play list 10 information
file, (ii) Pre conmand i nformation which indicates a conmand to be
execut ed before the reproduction based on the one play list information,

and (iiistoHest sonplundlityf ogfraplpn Wit chnférdacies whieANMM@enks be
executed after the reproduction based on the one play list information,

the titrepbedagtiongiseglileyiceossthucslgdcbydatkh soaeedrinmohe d¥jabt ahuta0f the

i nformati on groups. According to the information recordi ng apparatus of the
present filevbpta amitt b plhyelitt dehicH ié dofioaldy aidcagsible; ekjdeat thaida is
recorded by the first recording device, such as a systemcontroller, an

encoder reaofidimpjdesticgcioer pécrdiang destist biefor miation afikk &or opbiaad a20
pi ckup. The play list information file for storing the play |ist

i nf os natplamalisyr ef dndermlayidh egrseqendn eRoting, ngs depreducsitih c@nitacl System
controller and an optical pickup. The disc information file for storing

t he i nf dnfetmanigr dup domtgollihg the reppédyclibat of thvbi shject Ntdtadeide, as the
reproduction control information, the play list 25 specification
i nf or mat(i)omlayhéiser epecifivartdon nfrdforaidtdon fuid spleifyRagt onorphng list
information, is recorded by the third recording device, 13 such as a system
cont rol linformd tam eygtichadefinekhe plajt hist todse reprodepeddesinl ¥ym@ng he
record of the play list information by the second recording device, the
above- daher i pled sl itfyor efat plary ghistipiiforgativhe storéé phaythlel Silayi slistecor ded
by the third recordi ng devi ce.
10 information file, (ii) Pre command information which indicates a
command to be executed before the reproduction based on the one
play list information, and (iii} Post command information which
indicates a command to be executed after the reproduction based on
the one play list information, the title being logically constructed by
15 one or more than one of the information groups.
According to the information recording apparatus of the
present invention, the object data file for storing the object data is
-~ recorded by the first recording device, such as a system controller,
an encoder, a TS object generator as described later, and an optical
20 pickup. The play list information file for storing the play list
information is recorded by the second recording device, such as a
system controller and an optical pickup. The disc information file
for storing the information group (e.g. the title play list), which
includes, as the reproduction control information, the play list

25  specification information, the Pre command information, and the

Post command information, is recorded by the third recording device,



5 Therefore, by changing the conbination of the sanme play list information
with the Pre conmand or the Post command, or by sharing it by the
plurality of play |ist specification infornmation, it is possible to
reduce, as a whole, the recording capgcity required. Consequently, as for
t he above-described information recording 10 nedi um of the present

I nvention, it is possible to efficiently record onto the information
recordi ng mediumone or a plurality of titles provided with conplicated
and a | augh asoansystfersoadreitiollernbadmatn optidadt pykaiy.eshhhthisntcesective or
speci al reproduction, for exanple. 15 Incidentally, the information

recordi igdappadantby odf tthe receséndf itheeilagnlnaniaf@onetipnoybhyvaheous
aspects in response to various aspects of the above-described information
recor di Rgconddiacmrding evicestiné abovend ésuribdddndbovatidy gebupf(elfie present
i nvention can be achieved by 20 an information recording nmethod of
recor di nheortétler Hagl Uis)i tiy ekcotddéd eby ¢heh tblirdhiretoiding device.
| ogi cal |l y-grouped information unit, onto an information recording nmedi um
t he &et Mdeymfove dasy wehhngingi the coeddinadiqr ocksthof sameorsliagg 1ast obj ect
data file for storing object data which constitutes a series of content
i nf or matinderma t Bec omik 2 3 hree dtredi cogn yoraook s dher Poat deowm naaplayod ikst
information file for storing a plurality of play list information which
def i nes sharéppgddusyt the plaratdyesfcplayf lishepekjificatidat mfororadonnit e obj ect
data file by a unit of play list which is logically accessible; and a
third r goesibley tor vedase, ads recwhdleg thedirecordihgr raatpaeity i tezpfivedst oring a
plurality of information groups including, as reproduction control
i-nf or ratCamsequently, as for the above-described information recording
10 medium of the present invention, it is possible to efficiently record
onto the information recording medium one or a plurality of titles
provided with complicated and a large amount of content
information that enables the interactive or special reproduction, for
example.
15 Incidentally, the information recording apparatus of the
present invention can also employ various aspects in response to
various aspects of the above-described information recording

- medium of the present invention.

The above object of the present invention can be achieved by

20 an information recording method of recording one or a plurality of
titles, each of which is a logically-grouped information unit, onto an
information recording medium, the method provided with: a first
reading process of recording an object data file for storing object

data which constitutes a series of content information; a second

25 recording process of recording a play list information file for storing

a plurality of play list information which defines a reproduction



5 for controlling the reproduction of the object data file, (i) play |ist
specification information for specifying one play list information which
defines the play list . to be reproduced fromanong the plurality of play
list information stored in the play hist information file, (ii) Pre
command i nformati on which indicates a command to be 10 executed before the
reproducti on based on the one play list information, and (iii) Post
command i nformati on which indicates a conmand to be executed after the

r epr odugtjaenbasedtlon objectodata phayed istthendbjemtd i, filddyt atueitbef ng

| ogically constructed by one or nore than one of the information groups.
15 Accompdapditpd wthieh ¥ bogimbillonateexwiblgygan@dtdhatlind reberdimsppbeedsventi on,
as is the case of the above-described information recording apparatus, the
obj ect @#t aetordinfpora sdosd ninfohmathprctfildatfar ssoriagoraleplbsalitie 6f rst
recordi ng process. The play list information file for storing the play

l'i st infinfombabion Eroageaer decl vilinigheas acgprdd2@ticec eoditngl pnéeasatiobhe di sc
information file for storing the information group, which includes, as the
reprddudor avndontling thefrepraductiont bé thleaybjdcstdsie il da ipday ildétor nat i on,
the Pre command information, and the Post conmmand i nformation, is

r ecor decpeyifibztivhi idformatibimdopr spesifying dine splagsdist2infoapeident | y of
the record of the play list information by the second recording process,

t he abowehitdscdefirdsi ther mdayodisgr dup hies dépmodamededrbn tdmoaorly rihe ecordi ng
process. Therefore, it is possible to reduce, as a whole, the recording
capaci t ploneglityeof phayl et fmfiordeetionbsboeedeisc thbail aiynfiet mafoxm ataaor di ng
medi um of the present invention, it is possible to efficiently record

t-her eon furee (o) Bre command information which indicates a command to be

10 executed before the reproduction based on the one play list
information, and (iii) Post command information which indicates a
command to be executed after the reproduction based on the one
play list information, the title being logically constructed by one or
more than one of the information groups.

15 According to the information recording method of the present
invention, as is the case of the above-described information
recording apparatus, the object data file for storing the object data

- is recorded by the first recording process. The play list information
file for stcrrin,c_;,r the play list information is recorded by the second

20 recording process. The disc information file for storing the
information group, which includes, as the reproduction control
information, the play list specification information, the Pre
command information, and the Post command information, is
recorded by the third recording process. In this case,

26 independently of the record of the play list information by the

second recording process, the above-described information group is



5 plurality of titles provided with conplicated and a | arge anmount of
content information. Incidentally, the information recordi ng nethod of the
present invention can also enploy various aspects in response to various
aspects of the above-described inforgsmtion recording mediumof the 10
present invention. The above object of the present invention can be

achi eved by an information reproduci ng apparatus for reproducing at |east
one portion of the recorded titles fromthe above-described information

recor di pgcomEIddityofhd hRifd eseskdingyprééens. (iTkértond, i 5 YaBsiHIS thd
aspects), provided wth: a reading device for physically reading

i nfor mate@ace] @® 4hehiold Oth@tre@drd BEOcdipa@itedbyiired)dand 4€FHPAKE NY
device for reproducing the object data included in the information read by

t he readboged@ysaebedn infferaasien ofretbelinge padigin 0B fC il Obrédyy mat i on
and the play list information 20 included in the information read by the
r eadi ngifewntion,Att oidi pgsdibld hi | effivientiyonrdcopd odHetr &¢n apRar arus
information is physically read by the readi ng device, such as an optical
pi ckaip abdralidenafdtitéoprotided ighi oé@piiddted 46404 dabge dMAuWD HF a unit
of packet or the like. Then, the object data is 25 reproduced by the

repr oduecbngefevhf@msatiohm.as a systemcontroller, a denmultiplexer, and a
decoder, on the basis of the reproduction 16 control information and the

play list inf@nobddmvally)dhidadformitions recadingimetiéd of.thehprefere, it is
possible to appropriately reproduce the titles recorded on the
above- déagenbinth icaforatab i emplogcedtiong aegetts oh réepPiss &Rt vanvam i on.
aspects of the above-described information recording medium of the

10 present invention.

The above object of the present invention can be achieved by
an information reproducing apparatus for reproducing at least one
portion of the recorded titles from the above-described information
recording medium of the present invention (including its various

15 aspects), provided with: a reading device for physically reading
information from the information recording medium; and a
reproducing device for reproducing the object data included in the

information read by the reading device, on the basis of the
reproduction control information and the play list information

20 included in the information read by the reading device.

According to the information reproducing apparatus,
information is physically read by the reading device, such as an
optical pickup and a demeodulator, from the information recording
medium by a unit of packet or the like. Then, the object data is

25 reproduced by the reproducing device, such as a system controller, a

demultiplexer, and a decoder, on the basis of the reproduction



5 Incidentally, the information reproducing apparatus of the present

I nvention can al so enpl oy various aspects in response to various aspects
of the above-described information recording nmediumof the present

i nvention. The above object of the pggsent invention can be achieved by 10
an information reproduci ng nethod of reproducing at | east one portion of
the recorded titles fromthe above-described information recording nedi um
of the present invention (including its various aspects), provided with: a
r eadi ng cphoeds $n fifr phtisinC anldy theapl g listhinforat ationf ieehidw] iinf ehiwwt i on
recordi ng nmedium and a 15 reproduci ng process of reproducing the object
dat a i nebadedinforidmionnf orhRéraforepait bis t possibddi ng deypespriavelyhe basis
of the reproduction control information and the play list information

i ncl udedepnodheei thi®rtiblesorecendedyon hehe e ngddesribed Aaformatiart o t he

I nformati on reproduci ng nethod, as is the 20 case of the above-described

i nf or natrecordieyy orhidiumg odher ptesent imfeartiati on is physically read by the
readi ng process fromthe information recording nediumby a unit of packet
or the |ike. Theidentaiby,obhecinfdatheatisnr epprortlicdad ghy pparatapr ofluding
process on the basis of the reproduction control information and the play
| i st 25 prekentuirivention| catedaise ehisloyeadrinioraspleicon. inThespbase, tot is
possi ble to appropriately reproduce the titles recorded on the 17

above- desmriohed dspeat satdfonthiec abadiviegd esdtiibed ofinfbemprtésentrecondarg | on.
Incidentally, the information reproducing nethod of the present invention
can al sanedpimyof/thé¢ pquresasnpénventivmr.esponse to

— The above object of the present invention can be achieved by

10 an information reproducing method of reproducing at least one

portion of the recorded titles from the above-described information

recording medium of the present invention (including its various

aspects), provided with: a reading process of physically reading

information from the information recording medium; and a

15 reproducing process of reproducing the object data included in the

information read by the reading device, on the basis of the

reproduction control information and the play list information
included in the information read by the reading device.

According to the informatidn reproducing method, as is the

20 case of the above-described information reproducing apparatus,

information is physically read by the reading process from the

information recording medium by a unit of packet or the like. Then,

the object data is reproduced by the reproducing process on the

basis of the reproduction control information and the play list

25 information included in this read information. Therefore, it is

possible to appropriately reproduce the titles recorded on the



5 various aspects of the above-described information recording nedium of
the present invention. The above object of the present invention can be
achieved by an information recording and reproduci ng apparatus for
recording one or a plurality of tithes onto the above-descri bed
information 10 recording nedium of the present invention (including its
various aspects), and for reproducing at |east one portion of the recorded
titles, provided with: a first recording device for recording the object

data filadova-§eseibeteGafenatiayi ¢cbrdineCaicliith t e A bisdent
information file; a third recording device for recording the disc 15

i nf or matiheBntide; a readi ng device for physically reading information from
the information recording nedium and a reproducing device for reproducing

the object dalacidedtided ithet g forhtich | @Bpre@dcing fR@hbdadimglfevi ce, on
t he basis of the reproduction control information and the play |ist

i nf or matgregendCiniaAttibn e ake bmdplroﬂjakria@ibﬂ@% té ha reagbnge dayi ce.

According to the information recording and reproduci ng apparatus of the

presgnt vigivent i AlkpettsWdfh the alhove-desaibbed infof@ERRIA O ebEE@IHE NY
apparatus of the present invention, the object data file is recorded by

the firgshedtiglr6f tlhe @a¢s6RE ihkenpioay |ist 25 information file is recorded
by the second recording device, and the disc information file is recorded

by the third rHMeoadiovg dejéceaf e Presenfinvehbidrheanbioy erctigspedipd _
information reproduci ng apparatus of the present invention, information is

physi caldry in€erim altjori he coedihi g Gtk iiepe olliueih & Nep p 0 HuERF6 0 ek 8EQTEE NY
medium and the object data is reproduced by the reproducing device on the
basi S one or a plurality of titles onto the above-described information
10 recording medium of the present invention (including its various
aspects), and for reproducing at least one portion of the recorded
titles, provided with: a first recording device for recording the object
data file; a second recording device for recording the play list
information file; a third recording device for recording the disc
15 information file; a reading device for physically reading information
from the information recording medium; and a reproducing device
for reproducing the object data included in the information read by
- the reading device, on the basis of the reproduction control
information and the play list information included in the
20 information read by the reading device.

According to the information recording and reproducing
apparatus of the present invention, as with the above-described
information recording apparatus of the present invention, the object
data file is recorded by the first recording device, the play list

26 information file is recorded by the second recording device, and the

disc information file is recorded by the third recording device.



5 of the reproduction control information and the play list information
included in this read information. Therefore, as for the above-described
i nformati on recording nedium of the present invention, it is possible to
efficiently record thereon one or a jplurality of titles provided with
conplicated and a | arge anount of 10 content information. Mreover, it is
possible to appropriately reproduce this recorded title or titles.
Incidentally, the information recordi ng and reproduci ng apparatus of the
present Thamgnt iagn edohal tloe engd oxe-dasexibedas pefuirsnationr espprsduimgvar i ous
aspects of the above-described information 15 recording nmedium of the

pr esent aippeanituenof The pbeventobneehtion,t hifopresenh isnphgsiaillearedde
achieved by an information recording and reproduci ng net hod of recording

one or by pharwdddingofievidd ésomntloe tinfomhavivrdescsrdied nnddium] iaenl
recordi ng medi um of the present invention (including its various 20

aspect s)theaobljeet d=r tduepregdwied dgsthomeppodtitany devideonerhny Hadis titl es,
provided with: a first recording process of recording the object data

files aofedendepsobudiiony dmnieek inforni #hdondang thleeplplyalist iiaformativrmat i on
file; a third recording process of recording the disc information file; a
readi ng ipcbedsd din phliss cakbhyd rasfdirogatinhor maflihere®&rd,r oas t Heri nflog mat i on
recordi ng medi unm and a reproduci ng process of reproducing the object data
i ncl udedibove-Hescribedneirifonnratacn byretdrd ez r esedingn deofi cidhe oprébenbasi s of
t he reproduction control information and the play list information
i ncl udedniventthen, iinf 0s npbsxible ebal bffitieatiyark ovyddehieceonAome dimaato the
i nformati on recordi ng and reproduci ng
— plurality of titles provided with complicated and a large amount of
10 content information. Moreover, it is possible to appropriately
reproduce this recorded title or titles.
Incidentally, the information recording and reproducing
apparatus of the present invention can also employ various aspects
in response to various aspects of the above-described information
15 recording medium of the present invention.
The above object of the present invention can be achieved by
an information recording and reproducing method of recording one
- or a plurality of titles onto the above-described information
recording medium of the present invention (including its various
20 aspects), and of reproducing at least one portion of the recorded
titles, provided with: a first recording process of recording the object
data file; a second recording process of recording the play list
information file; a third recording process of recording the disc
information file; a reading process of physically reading information

25 from the information recording medium; and a reproducing process

of reproducing the object data included in the information read by



5 nmethod of the present invention, as with the above-described information
recordi ng nethod of the present invention, the object data file is
recorded by the first recording process, the play list information file is
recorded by the second recordi ng proggess, and the disc information file is
recorded by the third recording process. 10 Then, as with the

above-descri bed informati on reproduci ng nethod of the present invention,
information is physically read by the reading process fromthe information
recor di themadiadingandietice, ohj dite dasgisi soff efliodueprhdyctite rcemtoolici ng
process on the basis of the reproduction control information and the play
i st infinfomhiaoionl5 ant| dthed phay hilsstr edwifarmd stioat | mcludledr eiwr etheas for
the above-described information recordi ng nedium of the present

i nvent i anformaitmposaddyethe rehfling alevdiyer ecord thereon one or a plurality
of titles provided with conplicated and a | arge anount of content

i nformation. Mouceedeng it ithepdafohnation appeaplingt elryd 28pregucidigce this
recorded title or titles. Incidentally, the information recording and

repr s5duanathodebfiodhef priesept esenéntiowentisornwitan e oakbopé-aeseaibelis
aspects in response to various aspects of the above-described information
r ecor di ngfoediadmmfrecoedigssethodvehthenpr@geifhénabntiengbflectobiéct he
present invention can be achieved by a conputer programfor controlling
record wdteh fdenis atexoad2d bpnplue efirplr ceicdedirigh grivecabothedpbzy i list
information recording apparatus of the present invention (including its
vari ous iaspenision dild stwerordaddes thhes cvomplut evoridin f praiceen, andathd east one
portion of the first recording device, the second recordi ng device, and
the thirdisc information file is recorded by the third recording process.

10 Then, as with the above-described information reproducing method
of the present invention, information is physically read by the
reading process from the information recording medium, and the
object data is reproduced by the reproducing process on the basis of
the reproduction control information and the play list information

15 included in this read information. Therefore, as for the
above-described information recording medium of the present
invention, it is possible to efficiently record thereon one or a
plurality of titles provided with complicated and a large amount of
content information. Moreover, it is possible to appropriately

20 reproduce this recorded title or titles.

Incidentally, the information recording and reproducing
method of the present invention can also employ various aspects in
response to various aspects of the above-described information
recording medium of the present invention.

25 The above object of the present invention can be achieved by

a computer program for controlling record which controls a



5 recordi ng device. According to the conputer programfor controlling
record of the present invention, the above described information recording
apparatus of the present invention can be relatively easily realized as a
conputer reads and executes the conpyger programfroma 10 program storage
device, such as a ROM a CO-ROM a DVD-ROM and a hard disk, or as it
executes the conputer program after downl oading the programthrough a
comuni cati on device. The above object of the present invention can be

achi evedolmputerc gintigedpingthe hbovealdscoibdddinfopimctiehi eBcyiinly control s
a 15 conputer provided in the above-described information reproducing

appar at uppefrattie of ehenpresventingentioic!(UklndinkSiteakhoitn AHRPesd) and
whi ch causes the conmputer to function as at | east one portion of the

r epr odueindy wdei¢hceau £ oh élichgn p Otdhto EQAPLLAr a P@deart fodle poRtibal df Ng 20
reproduction of the present invention, the above described information

r epr oduthediagipas edndingf dé icepths asplicondvesdordin g ateviee, agtaglie/ehirdeasi |y
realized as a conputer reads and executes the conputer programfrom a
pr ogs amretordigy deviee, such as a ROM a CD-ROM a DVD-ROM and a hard
disk, or as it executes the 25 conmputer program after downl oadi ng the

program t hr ougccardigmisntcatdoanpdeyt @aog2dmACoPr@dingolion & heecodapot er
program for controlling record and reproduction of the present invention,

the abothedgsesehtdnviertdonpithen abeser deseribed iefuredationd rappadiaigis of the
present invention can be relatively easily realized as a conputer reads
and apparatus of the present invention can be relatively easily realized
— as a computer reads and executes the computer program from a
10 program storage device, such as a ROM, a CD-ROM, a DVD-ROM,
and a hard disk, or as it executes the computer program after
downloading the program through a communication device.
The above object of the present invention can be achieved by
a computer program for controlling reproduction which controls a
15 computer provided in the above-described information reproducing
apparatus of the present invention (including its various aspects)
and which causes the computer to function as at least one portion of
the reproducing device.
According to the computer program for controlling
20 reproduction of the present invention, the above described
information reproducing apparatus of the present invention can be
relatively easily realized as a computer reads and executes the
computer program from a program storage device, such as a ROM, a
CD-ROM, a DVD-ROM, and a hard disk, or as it executes the
25 computer program after downloading the program through a

communication device.



5 executes the conputer programfrom a program storage device, such as a
ROM a CD-ROM a DVD-ROM and a hard disk, or as it executes the conputer
program after downl oadi ng the program through a conmuni cati on device. The
above obj ect of the present inventiosjcan be achieved by 10 a data
structure including a control signal, which includes one or a plurality of
titles, each of which is a logically-grouped information wunit, provided
with: an object data file for storing object data which constitutes a

series of contartiordid@rtorite 8o md itledyptdgitan ToercERti6lling irkBofd®anst Oring a
plurality of play list information which defines a 15 reproduction sequence

of the aekjpeoctudtion Stodr ekhd n prikeenb] delveddicn, fthe bevdnidesefinday |i st
which is logically accessible; and a disc information file for storing a

pl ural i ipfefmiatfodr neddordiggonpd repebddeitty Hpiritiadwdt tRE §oBE &R

i nformation for controlling the reproduction of the object data file, (i)
pl ay |idhvepéiirf icaat benrdl@tivilgremdilprrehbdizedpasid voatpong péads land

i nformati on which defines the play list to be reproduced from anong the
pl ur &l i texeaiitph dhel ¢ahputef gregraan feémr €briogrhhe spbyed devidd)fardmt i on
file, (ii) Pre command information which indicates a command to be

execut ecishef ROMhea CBpR@IMct boDVWBSROMN 4hé anbapladisk Stori Afkokfati on,
and (iii) Post 25 command information which indicates a conmand to be

execut ecexezfittes the ceprmdieat iproghasedafiert Hevonkapliay thet progeasmtion,
the 22 title being logically constructed by one or nore than one of the
pl ur al i tthrofigihné crommmivomi cgtimupdeviAacordi ng to the data structure including
a control signal of the present invention, as is the case of the
above- descri bdthe above object of the present invention can be achieved by
10 a data structure including a control signal, which includes one or a
plurality of titles, each of which is a logically-grouped information
unit, provided with: an object data file for storing object data which
constitutes a series of content information; a play list information
file for storing a plurality of play list information which defines a
15  reproduction sequence of the object data stored in the object data
file by a unit of play list which is logically accessible; and a disc
information file for storing a plurality of information groups
including, as reproduction control information for controlling the
reproduction of the object data file, (i) play list specification
20 information for specifying one play list information which defines
the play list to be reproduced from among the plurality of play list
information stored in the play list information file, (ii) Pre command
information which indicates a command to be executed before the
reproduction based on the one play list information, and (iii) Post

25 command information which indicates a command to be executed

after the reproduction based on the one play list information, the



5 information recording nedium it is possible to efficiently record onto
the information recording nediumone or a plurality of titles provided
with conplicated and a | arge anount of content information that enables
the interactive or special reproductgspn, for exanple, and to efficiently
reproduce a desired one of them 10 relatively easily. Incidentally, the
data structure including a control signal of the present invention can
al so enpl oy various aspects in response to various aspects of the
above- deste i bethg rfogi omll i oco i eiaracded gby nene uar aforbetiparsent ohivtdiet i on. 15
These functions and ot her advantages of the invention will be apparent
from t helaphlibwofgndfesmaitpin groabsenbodi ments. Brief Description of
Drawings FIG 1 is a diagram showi ng a basic structure of an optical 20
di sc as bei ngAarerdidpdiondnd daftazastriuntaradtnicbundires ar dontrolesigum] of t he
present invention, the upper part being a schematic plan view of the
opti cal tHespiementg iavential, tys ois atkas,casbe oforthes poine argl e sbpibiedm par t
bei ng an schematic diagram of the area structure in the radial direction;
25 R Gsinfhranetmsafeeonding dnadiam,oft tihepossibémt §oordficprodyanecaid eam of
the MPEG 2 (FIG 2(a)) and a schematic diagram of the 23 transport stream
of the WBEG thededormativn awhboddimntmédGn 86b)9r a pl@ralBty wfatisbdenatic
di agram showi ng a data structure recorded on the optical disc in the
enbodi mprpyideds wifls aomcpldomted dirahr am $anyé ngmetuat| sofof cohtenlata 5
structure in each object shown in FIG 3;

information that enables the interactive or special reproduction, for

example, and to efficiently reproduce a desired one of them
10 relatively easily.

Incidentally, the data structure including a control signal of
the present invention can also employ various aspects in response to
various aspects of the above-described information recording
medium of the present invention,

15 These functions and other advantages of the invention will be

apparent from the following description of embodiments.

Brief Description of Drawings

FIG. 1 is a diagram showing a basic structure of an optical

20 disc as being one embodiment of an information recording medium

of the present invention, the upper part being a schematic plan view

of the optical disc having a plurality of areas, the corresponding

bottom part being an schematic diagram of the area structure in the
radial direction;

25 FIGs. 2 are a schematic diagram of the conventional program

stream of the MPEG 2 (FIG. 2(a)) and a schematic diagram of the



FIG 5 is a schematic diagram showi ng that an elenentary streamfor a
program #1 at an upper |level and an elenentary streamfor a program #2 at
a mddle level are nmultiplexed, constituting a transport streamfor these
two prograns at a low 10 level, witggthe horizontal axis as a tine axis;
FIG 6 is a schematic diagram showi ng the image of TS packets nulti pl exed
I n one transport stream as a packet alignnent along tine; FIG 7 is a
schemati c di agram showi ng the logical 15 construction of data on the

opt i cal teassport sheaenaddheMEE Gogusidilin ehetdiabddvleapn@1G.of (p); ogi cal

hi erarchy to an object hierarchy or an entity hierarchy; FIGs. 8 are
schenati ¢ di afiléis 3shewangchem sfpecdfdgrarexahpivisgoh @Adrasiserhogireal
construction in the play list constituting 20 one title shown in FIG 7;
FIG 9 rscardddok thagpaivaihliveig thre enflordimddon recording /' reproduci ng
apparatus related to the enbodi mrent of the present invention; FIG 10 is a

flow chart shBWChg4aiy ecechenpatiatdiagraparshdyimd detailshefi ﬁi@rd@ﬂa on
recording / reproduci ng apparatus in the enbodinment; 24 FIG 11 is a flow

chard skbtmicimre ireeacH adgectishowd paRI@)3pf the i nf or mati on recor di ng |
reproduci ng apparatus in the enbodinent; FIG 12 is a flow chart showi ng a
record oper at Fdf.( paist a3pchémaFi¢ Hagnhar rsawimg ¢hat dangelent €ptduci ng
apparatus in the

stream for a program #1 at an upper level and an elementary

stream for a program #2 at a middle level are multiplexed,
- constituting a transport stream for these two programs at a low

10 level, with the horizontal axis as a time axis;

FIG. 6 is a schematic diagram showing the image of TS
packets multiplexed in one transport stream as a packet alignment
along time;

FIG. 7 1is a schematic diagram showing the logical

15 construction of data on the optical disc in the embodiment, focusing
on the development of a logical hierarchy to an object hierarchy or
an entity hierarchy;

FIGs. 8 are schematic diagrams showing two specific
examples of a basic logical construction in the play list constituting

. 20 one title shown in FIG. 7;

FIG. 9 is a block diagram showing an information recording /
reproducing apparatus related to the embodiment of the present
invention; |

FIG. 10 is a flow chart showing a record operation (part 1) of

25 the information recording / reproducing apparatus in the

embodiment;



enbodinent; FIG 13 is a flow chart showing a record operation (part 4) of
the information recording 1 reproducing apparatus in the enbodi nent; 10
FIG 14 is a flow chart showi ng a reproduction operation of the

i nformati on recording | reproduci ng gpparatus in the enbodinent; FIG 15
I's a schematic di agram showi ng an entire access flow in reproducing, in
relation to the logical structure of the optical disc 15 in the
enbodiment; FIG 16 is a flow chart showi ng an edit operation of the
informati on r&iGr.diings /a flow ctuet rhhoanpar atesord dperagibwdpaent2) ofFl G 17

I's a schematic di agram show ng one specific exanple of the data structure
of a di skei nfroforaiaidonf i recaddinlge énboephrmnicing0 Epparabuss im sabematic
di agram showi ng anot her specific exanple of the data structure of the disc
i nf or maendhodinchentf the enbodinent; FIG 19 is a schematic di agram show ng
one specific exanple of the data structure of a command table of the
enbodi ment; 2FIB.A2 30 4 §lcav shiaebeth cow i @ gr ssnosdosp excp taomt(part sPesh fi
exanpl e of the data structure of the command table of the 25 enbodi nent;
FI G521ths aisforemation diragomdinghowi ngeprelisqiegi f apparatmke nf tthe data
structure of a play list information table constructed in a play list
i nf or raemwimodithentn one specific exanple of the enbodinent; 5 and
FIG. 13 is a flow chart showing a record operation (part 4) of

the information recording / reproducing apparatus in the
- embodiment;

10 FIG. 14 is a flow chart showing a reproduction operation of
the information recording / reproducing apparatus in the
embodiment;

FIG. 15 is a schematic diagram showing an entire access flow
in reproducing, in relation to the logical structure of the optical disc

15 in the embodiment;

FIG. 16 is a flow chart showing an edit operation of the
information recording / reproducing apparatus in the embodiment;

FIG. 17 is a schematic diagram showing one specific example
of the data structure of a disc information file of the embodiment;

20 FIG. 18 is a schematic diagram showing another specific
example of the data structure of the disc information file of the
embodiment;

FIG. 19 is a schematic diagram showing one specific example
of the data structure of a command table of the embodiment;

25 FIG. 20 is a schematic diagram showing another specific

example of the data structure of the command table of the



FIG 22 is a schematic diagram show ng one specific exanple of the data
structures of an AU table constructed in an object information file and an
ES map table related to the AU table in one specific exanple of the

enbodi ment. 10 Best Mbde for CarryingsQut the Invention The best node for
carrying out the present invention wll be hereinafter explained in order,
for each enbodiment with reference to the drawings. 15 (Information
Recordi ng Medi um) The enbodi ment of an information recording medi umof the
present emiNedfrhentw | | be explained with reference to FIG | to FIGs. 8.
In this enbodi ment, the information recording nediumof the present
invention is #Ieli2dikoa aBhepidtialdidesanPEhdVingt yPe sprefhl @xafmpreor di ng
(witing) and reproducing (reading). Firstly, the basic structure of the
optical ofithe 88td Reruerthedbfmarglay likt PefePaRA BloRCth Wel bbb GeedESnty FIG 1.
The upper part of FIG 1 is a schematic plan view of the optical disc 25
struct urdabalisNgnfordhdtidh file 3h & apecHé ekien Pt bPEhPAhbbdiBengchematic
di agram of the area structure in its radial direction. 26 As showmn in FIG
1, ap opindal disc 100 is recordable in various recordi ng nmethods, such as
a magnet -optical nethod and a phase transition nethod, onto which it is

possible to r@ig.d2?visid echebntit MHhigoanA sBbWidl e ApifiBex@mpM ¥ once.
It is provided with a 5 |lead-in area 104, a data record area 106, and a

| ead- outofatha #@3aoBtructures of an AU table constructed in an object

information file and an ES map table related to the AU table in one

- specific example of the embodiment.

10
Best Mode for Carrying Out the Invention
The best mode for carrying out the present invention will be
hereinafter explained in order, for each embodiment with reference
to the drawings.
15 (Information Recording Medium)

The embodiment of an information recording medium of

the present invention will be explained with reference to FIG.

~ 1 to FIGs. 8. In this embodiment, the information recording

medium of the present invention is applied to an optical disc of

20 a type capable of recording (writing) and reproducing
(reading).

Firstly, the basic structure of the optical disc in the
embodiment will be explained with reference to FIG. 1. The
upper part of FIG. 1 is a schematic plan view of the optical disc

25  structure having a plurality of areas, and the bottom part is a

schematic diagram of the area structure in its radial direction.



a recording surface on the disc main body, which is about 12 cmin
dianeter, as is the DVD, with a center hole 102 as the center, in the
direction fromthe inner circunference to the outer circunference. |n each
area, groove tracks and land tracks gg¢e alternately placed 10 spirally or
coaxially with the center hole 102 as the center, for exanple. These
groove tracks may be wobbled, and pre-pits may be fornmed on either or both
of the tracks. Incidentally, the present invention is not specially

limted to anAgpish@dn dirscCFI@Vving anhegticdlnideec ar@@sis ¥ocSedabd \n t he
configuration of a transport stream (TS) recorded on the optical disc of

t he presamioudrendtdihgvnhéthrls,espdlaiazed mialgh etedetienceméthdd @nd@a) and
FIG 2(b). FIG 2(a) is a schematic diagram show ng the configuration of a

convent iphale tyrogtim sheteed obntdheviMeBG2is amsailslenpariesornd (Wr@&e)2(b) is a
20 schematic di agram showi ng the configuration of the transport stream
(TS) of infrernveti6n?a plhufalGy 2f ajmesror pnbgovawest deam prwiidddswiih aonly one
video stream for video data as being the main picture information, and
further 1¢ad)inahremd1048 addita icohednsrda0l08ydn@ ddieadasubareg 10® od5 audio

i nformation, and also (iii) at nost 32 sub picture streans for sub picture
dat a as abeccrdihg subfaueconrihd dior meairobods| engich s mbodf BXicmtin Nanel y,
the video data nultiplexed at an arbitrary tine tx is related to only the
one vi dedasteteamashAartlex®De widhpd ¢eakted hodé 102 dechst coater, ¢arttaspondi ng
to a plurality of TV shows or novies cannot be included in the program
stream atiré¢dtidosafrem ithe ihneb drcemfesentd ttoptlex duterTdirshevfezndceéhe |i ke
acconpanyi ng pictures

- In each area, groove tracks and land tracks are alternately placed

10 spirally or coaxially with the center hole 102 as the center, for
example. These groove tracks may be wobbled, and pre-pits may be
formed on either or both of the tracks. Incidentally, the present
invention is not specially limited to an optical disc having these
three areas.

15 Secondly, the configuration of a transport stream (TS)
recorded on the optical disc of the present invention will be
explained with reference to FIG. 2(a) and FIG. 2(b). FIG. 2(a) is a
schematic diagram showing the configuration of a conventional
program stream of the MPEG 2, as a comparison. FIG. 2(b) is a

20 schematic diagram showing the configuration of the transport

stream (TS) of the MPEG 2,

In FIG. 2(a), one program stream includes (i) only one video
stream for video data as being the main picture information, and
further (ii) at most 8 audio streams for audio data as being the

25 audio information, and also (iii) at most 32 sub picture streams for

sub picture data as being the sub picture information, along a time



and transmt or record them at |east one video streamis required for
each TV show and the like, so that the programstreamformat in which only
one video stream exi sts cannot allow the plurality of TV shows and the
like to be transmtted or recorded ag4er nmultiplexing 10 them In FIG
2(b), one transport stream (TS) includes (i) a plurality of video streans,
as an elenentary stream (ES) for the video data as being the main picture
information, and further (ii) a plurality of audio streans, as an

el ement gkys st r e &19) thervidee dataudhkxighdedatbeh nabit@rgutiie tx
i nformation, and also (iii) a plurality of sub picture streans, as an

el ement ag yebitaRHD (FB3y 100 ohlkevidéd stre@nyll eFdatex a8 phe) Aplualiybopi cture
i nformati on. Nanely, the video data nultiplexed at an arbitrary tinme tx is

rel at ed vi@eb hetrepimk aoirt¥ysPindine@osi rglaimalithobf ERVNPhewst & mbuied ity of
video 20 streanms corresponding to a plurality of TV shows or novies can be

i ncl udedanmdthBet hacla@ed it fleapmigrahe s@eRnd i théssg@ectimed Iabove, the
transport stream format whose transm ssion rate is high and in which there

are the ogpllerald inuleiplxdeive SV et Gatd ahleoMkbheccaphpaakiny mttdMeshows and
the like to be transmtted or recorded 25 after nultiplexing them However,

di gi tal dndadseashiifdort RatorEwBbaY,SabNesii ShieNgiddAREROh & FeqAlddES not
transmt the sub 28 picture stream Incidentally, in FIG 2(a) and FIG

2(b), tHer\wakeoT sRaW ahhethealithied sotttRAMh@peolRems st daint tfur @ agtiream ar e
arranged in this order fromup to down for explanatory convenience;

however ,whiils odlgernd ¥idedGliréaieagieds toamytr eHpondhé planaditgest TV
mul tiplexing themin units

- shows and the like to be transmitted or recorded after multiplexing

10 them.

In FIG. 2(b), one transport stream (TS) includes (i) a

plurality of video streams, as an elementary stream (ES) for the

video data as being the main picture information, and further (ii) a

plurality of audio streams, as an elementary stream (ES) for the

15 audio data as being the audio information, and also (iii) a plurality

of sub picture streams, as an elementary stream (ES) for the sub

picture data as being the sub picture information. Namely, the

video data multiplexed at an arbitrary ftime tx is related to the

plurality of video streams. For example, the plurality of video

20 streams corresponding to a plurality of TV shows or movies can be

included in the transport stream at the same time. As described

above, the transport stream format whose transmission rate is high

and in which there are the plurality of video streams can allow the

plurality of TV shows and the like to be transmitted or recorded

25 after multiplexing them. However, digital broadcasting that

employs an existing transport stream does not transmit the sub



of packet, as described later, or the like. In the transport stream one
conbi nati on, which is one video stream two audio streanms, and two sub

pi cture streans, conceptually corresponds to one show, for exanple. 10 The
optical disc 100 in the enbodi nent degcri bed above is constructed to
record onto it the transport stream (TS) including a plurality of

el enentary streans (ES) in the above manner, i.e. to sinultaneously record
onto it the plurality of shows or prograns, wthin the limt of the record
rate. 1piblaxte stred@ha structure recorded on the optical disc 100 will be
explained with reference to FIG 3 and FIG 4. FIG 3 is a schemtic

di agr am showi figcidentidiy ist FUGL B(a) rseabFd€d 2(h)t be vidkbGAkedinsthk00. Fl G
4 is a schematic diagram showi ng details of the data structure in each

obj ect shuolin streBhG afd e Bnbtﬂsﬁmt&x@Isaﬂ@iinoaréoalr@angad"i&ﬂ the" orderd
reproduction unit sequentially executing a plurality of "play lists", and

| s al og"mml Ly td dogen Jopwenpdanaiéry sunheasenns ioweeesnthienerdos ﬁhow The
"play list" is a file for storing informati on necessary for the

r epr dduatdtamteafd edntd obpeetpgondand aims opd ew iofl@guliphexing! thieahiinyuafts' | t ens”,
each of 25 which stores information about the reproduction range of the

obj ect dfopadoetssas kesobjteal 1atdy erstleeilikeal Iy, thd brpospért afream) i on" 29
indicating a start address of the object and "OUT point information"”

i ndi cat iomg eomdndaitidy,ewhich ithmebjded streamy; ititeeauidio saedamisennd

I ncidental ly, these "IN point information"” and "OUT point information" may
show t hévweddnbs pectudier statdaym s prosbept udity addrespesds tiondhe edidw, Byr show ng
atime length or a tine point on a

- example.

10 The optical disc 100 in the embodiment described above is
constructed to record onto it the transport stream (TS) including a
plurality of elementary streams (ES) in the above manner, i.e. to
simultaneously record onto it the plurality of shows or programs,
within the limit of the record rate.

15 Next, a data structure recorded on the optical disc 100 will be
explained with reference to FIG. 3 and FIG. 4. FIG. 3 is a
schematic diagram showing the data structure recorded on the

- optical disc 100. FIG. 4 is a schematic diagram showing details of
the data structure in each object shown in FIG. 3.

20 In the explanation below, a "title" is a reproduction unit
sequentially executing a plurality of "play lists", and is a logically
large grouped unit, such as one movie and one TV show. The "play
list” is a file for storing information necessary for the reproduction
of an "object", and is provided with a plurality of "I[tems", each of

25  which stores information about the reproduction range of the object

to access the object. More specifically, "IN point information"



reproduction time axis. The "object” is the entity information of a
content constituting the transport stream of the MPEG 2 descri bed above.
In FIG 3, the optical disc 100 is provided with the following 10 four
files as a |logical structure: a discggnformation file 110, a play (P) |ist
information file 120, an object information file 130, and an object data
file 140. It is further provided with a file system 105 to manage those
files. Incidentally, FIG 3 does not directly show the physical data

al i gnnedhdocatihg ®ptachhddirsss b@Qhebobjeict dred POIBT  Ent dndrmatiyd with the
arrangenment order shown in FIG 3 corresponding to the arrangenent order
shown i nnBicatidg Alanehd, adtdréss pdsthél ebjeot drecerdtidie ihi kechyBiean 105 or
the like in the lead-in area 104, and then in the data record area 106,

and furtheidentdldy,al shepossilM e point r eedoemiateowbj egtd dA0AITi | oid or the
like in the data record area 106. 20 Even if the |lead-in area 104 and/ or

t he | eadnfatmatem"1fhsbhow the addPesdeddirsrtbyict shbWwetlid hadsbssed ure
shown in FIG 3 can be constructed. The disc information file 110 is a

filesfoindiosdthy bgonphetwéngi we tither tenigth ahous ttheewhpbmtopéncal disc
100, and it 25 stores disc conprehensive information 112, a title

i nf or natrepmodabti®nl tineamxtisot HEhe i obgeetdt isothd Iehtifhénfirssatiompoehensi ve 30
information 112 stores the total nunber of titles and the like in the

opti cal cdn$eniG@nsitorutéingnilie trisppertabineam dfhtlse aP®EE e lescatbadescri bed
| ater, the title information table 114 stores a plurality of title play
lists .(r%foszre.to 5 FIG 8(a)), which is one exanple of an infornmation group
LﬂCl uding In FIG. 3, the optical disc 100 is provided with the following
10 four files as a logical structure: a disc information file 110, a play
(P) list information file 120, an object information file 130, and an
object data file 140. It is further provided with a file system 105 to
manage those files. Incidentally, FIG. 3 does not directly show the
physical data alignment on the optical disc 100, but it is possible to
15 record with the arrangement order shown in FIG. 3 corresponding to
the arrangement order shown in FIG. 1. Namely, it is possible to
record the file system 105 or the like in the lead-in area 104, and
- then in the data record area 106, and further it is also possible to
record the object data file 140 or the like in the data record area 106.
20 Even if the lead-in area 104 and/or the lead-out area 108 shown in
FIG. 1 do no exist, the file structure shown in FIG. 3 can be
constructed.
The disc information file 110 is a file for storing
comprehensive information about the whole optical disc 100, and it

25  stores disc comprehensive information 112, a title information table

114, and other information 118. The disc comprehensive



play |ist specification information, a Pre command, and a Post command, in
the format of a table for each title (refer to FIG 17 and FIG 18). The
play list information file 120 is a reproduction sequence 10 information
file. The play list information file,120 stores a play (P) list

i nformation table 121, which indicates the |ogical construction of each
play list and which is separated into play (P) list conprehensive
information 122, a play (P) list pointer 124, a plurality of play (P)

lists 1?1§fc(r%1£t1%§15 1¥2 ét%r#é‘)theafﬂjca‘?tﬂlﬁhb@ df”ﬁ‘BIéEaEhﬂ”tlil@@xkeT'Ph Shel ay |ist

i nformation table 121 stores the 1logical information each play list 126

in the gheffaltiskh®! @)% dishplounber. In other words, the storing order of
each play list 126 is the play | i st nunber. Moreover, it is also possible

torefer to tiggy e%?é‘ﬁ%(phﬁytmbsém%%@ﬁi&fﬂ aa Pl diRrited qfatéﬂﬂ?@ ft1d he above
described 20 title infornmation table 114 Nanely, even in’the case where a

title HRfAMadidn tthﬁléinl‘ltésgtélt% §aﬁﬁlﬁ1%& loirstit P plad 1iStsPORTeb! § O

construct such that the play list #p in the play list information table

121 §s pdigt 8chpt whRH id bad BEMPILI MM ahail RriddhioAheraly ¢ak1d iy mati on

file 130 stores various attribute 25 information about the storing

positioplhp 1he ebkeficaba fhfdrr4fiohor a ®aeh cbbPMaGAShinldutLdpod each
play list 126 (i.e. a logical address 31 that is a reproducti on object) and

about t henf@RmAIUGt 108 fofmbief 4 eable FePeEERItiNe (refdNte FaTPOL) Herd . the
obj ect information file 130 stores an AU (Associate Unit) table 131

i ncl udi RI@ pgyrality of AU information 1321 (AU #1 to AU #n), as
described later in detail, an 5 ES (Elenmentary Stream) map table 134, and

ot her infor matfin pl@P.list information file 120 is a reproduction sequence
10 information file. The play list information file 120 stores a play (P)
list information table 121, which indicates the logical construction
of each play list and which is separated into play (P) list
comprehensive information 122, a play (P) list pointer 124, a
plurality of play (P) lists 126 (P lists #1 to #n), and other
15 information 128. This play list information table 121 stores the
logical information of each play list 126 in the order of the play list
number. In other words, the storing order of each play list 126 is
the play list number. Moreover, it is also possible to refer to the
same play list 126 from a plurality of titles at the above described
20 title information table 114. Namely, even in the case where a title
#n and a title #m use the same play list #p, it is possible to
construct such that the play list #p in the play list information table

121 is pointed at the title information table 114,
The object information file 130 stores various attribute
25 information about the storing position in the object data file 140 for

each Item constituted in each play list 126 (i.e. a logical address



The object data file 140 stores a plurality of TS objects 142 (TS #1
object to TS #n object) for each transport streans (TS). Nanely, it stores
a plurality of entity data of the contents to be actually reproduced. 10
Incidentally, the four files explaingd with reference to FIG 3 may be
stored with each of them being separated into a plurality of files, and
all of them may be managed or administered by the file system 105. For
exanple, the object data file 140 can be separated into a plurality of

data fikRat i§4ChepPo@iciabh éegﬁ)t é‘n&'dkﬁ)tﬁlth@'?eﬁi?b&ﬁ&tloﬁ%ﬂﬁi@If:éﬂne #2, ...
and the like. As shown in Fl , the TS object 142 showmn in FIG 3, whi ch

i s a | ofsgalclxl1e PO dgifisbletn ¥odimeh s, A dRfjebNt hBrBldtishi FMeofigal i gned
units 143, each of which has 6 kB data anmpunt, for exanple. The head of

the ali @B@ﬂbélﬁhtAIﬁ‘%ﬁs@@EfaQ%pU@ﬂﬁ) t@bl(eonsnsmc@ham\g% pYeF it 2 QrtAE head of
the TS object 142. Each aligned unit 143 is further Segnentlized into a

pl ur al i §yferimseierc e 3RACIEUSE 144, ARRGHM)OTasWAbEdribBaASIata2 B datailagpunt . The
source packet 144 is a physically reprodu0|ble unit, and by using this

units i BS (BYem ettty @treaskeinamtableast, ahd yiKeoi SRt atiba Pogli 0 data,
and the sub picture data are 25 multi pl exed anong the data on the optical

di sc 100. TheToihebjedtnlataefilon 4meytdr@sahSPLURHliiyPbe>EY dlgetci;”@. S 4PRNNEr .
Each source 32 packet 144 includes: control informtion 145, which has 4 B

data aqDentl fayjeepnio ASi g bbﬁadt?pﬂ'o@d@ﬁthomraﬁyﬁ&tﬁ%tﬁem%kﬂ‘s@rr' val
time stanp indicating a reproduction start time point (i.e. a tinme point

of star N agedgmit tsmk@glmgﬁhﬁfaliﬂs&eof%ﬁﬂlt r@@wtofsmeaéﬂnt%nﬁﬁc{@tb@n a
reproduction tine axis etc.; and a TS packet 146, which

- actually reproduced.

10 Incidentally, the four files explained with reference to FIG. 3
may be stored with each of them being separated into a plurality of
files, and all of them may be managed or administered by the file
system 105. For example, the object data file 140 can be separated
into a plurality of data files, such as an object data file #1, an object

15 data file #2, ... and the like.

As shown in FIG. 4, the TS object 142 shown in FIG. 3, which

is a logically reproducible unit, is divided into a plurality of aligned

- units 143, each of which has 6 kB data amount, for example. The
head of the aligned uhits 143 corresponds to (or is “aligned” with)

20 the head of the TS object 142, Each aligned unit 143 is further
segmentized into a plurality of source packets 144, each of which
has 192 B data amount. The source packet 144 is a physically
reproducible unit, and by using this unit, i.e. by a unit of packet, at
least the video data, the audio data, and the sub picture data are

26 multiplexed among the data on the optical disc 100. The other

information may be also multiplexed in this manner. Each source



has 188B data anmount. The TS packet 146 has a packet header 146a at the
head portion thereof. The video data is packetized to be a "video packet",
the audio data is packetized to be an "audio packet", the sub picture data
I s packetized to be a "sub picture 3§ packet”, or the other data is
packetized. Next, with reference to FIG 5 and FIG 6, it will be explained
the multiple record of the video data, the audio data, the sub picture
data, and the |ike, which are in the transport streamformat as shown in

FIG 2(lpacket 184 npiludels: diostrdDAnbyrmhheiohS 1d8ckehid¥6hdS sB®Waian FI G 4.
FIG 5 is a schematic diagram showing that an elenmentary stream (ES) for a

progr amaio(RG Fpr adorthrellipgethd aeplrodubtiohe dudurss angadket! 2FeGARI Yy
stream (ES) for a program#2 (PG 2) at the mddle level in the figure are

mul ti pl éxme, stamyt ihdicatdng at repsypordticd retant (e fpoint @se 4 Winpy ogr ans
(PG1 & PG2) at the 20 lower level in the figure, with the horizontal axis
as a tirmiati 8f sFAGing idermaubtipbemitnig) of aghanTSho(iragspbet i saganef TS
packets nultiplexed in one transport stream (TS) as a packet alignnent
al ong§ t ipexkeAsos roweprod ktiEonStin dhexIS epagkaid alTE patket Nebyiwkixidata 25
for the program #1 packetized are discretely arranged with respect to the
ti me axilsad 188R ddemennenntst BaenTSrpatleetpriddr dasth pakke83hepder one),
for exanple. The TS packets 146 with the video data for the program #2
packet i Zetbara thedietdlpordiomnbedens.t "Thesprido diadatizephicketiaxidsto n the
el ementary streamfor the program#2 (the mddle one), for exanple. Then,
t hese T @acKeided4madted"5 timel tndiexdata donsdchetized thée nanspodio st ream
(the | ower one) for
— packet”, the sub picture data is packetized to be a "sub picture
10 packet”, or the other data is packetized.
Next, with reference to FIG. 5 and FIG. 6, it will be explained
the multiple record of the video data, the audio data, the sub picture
data, and the like, which are in the transport stream format as
shown in FIG. 2(b), on the optical disc 100 by the TS packet 146
15 shown in FIG. 4. FIG. 5 is a schematic diagram showing that an
elementary stream (ES) for a program #1 (PG 1) at the upper level
in the figure and an elementary stream (ES) for a program #2 (PG 2)
at the middle level in the figure are multiplexed, constituting a
transport stream (TS) for these two programs (PG 1 & PG 2) aﬁ the
20 lower level in the figure, with the horizontal axis as a time axis.
FIG. 6 is a schematic diagram showing the image of TS packets
multiplexed in one transport stream (TS) as a packet alignment
along time.
As shown in FIG. 5, the TS packets 146 with the video data
256 for the program #1 packetized are discretely arranged with respect

to the time axis in the elementary stream for the program #1 (the



those two progranms. Incidentally, this is omtted in FIG 5 for

expl anat ory conveni ence, but in fact, the elenentary stream provided with
the TS packets in which the audio data is packetized and the sub picture
stream provided with the TS packets gf which 10 the sub picture data is
packeti zed may be nultiplexed as the elenentary streamfor the program #1
I n the sane manner as shown in FIG 2(b). Mreover, in addition to these,
the el ementary stream provided with the TS packets in which the audio data

is pac k@tﬂp?eedonam,dfdxh@xwgpmcrfphe BSI paskPfsovdedivh tthd Redds dwaekets in
whi ch 15 the sub picture data is packetized nmay be nmultiplexed as the

el ement gsy thier paspfn #hepHelogiaed e Aiddretslgmarr@nped with g8 tin FIG
6, in this enbodinment, one TS streamis constructed of many TS packets 146

nul ti pl esekhasimesakiPed ghwvtemebtany dtreafmyr KhaPpelketsml46 (the his
mul tiplexed formobtain the 20 information 145 such as the packet arrival

time stanjided ¢is), Mottieghexsld andTheaor dadsen The parkietdl 146Scark00.
Incidentally, "Elenent (iOj)" is used in FIG 6 for the TS packet 146

conpsi sinigltighéfedihtehs oieding Whes t#dws Paragstdsth (the=ldwe2 om®), fod th j (]
=1, 2, ...) as a nunber indicating the order for each stream which 25

constit gheset teopp@gseiinsThi Bndid@nkally, ahiacketothRtedhighFil6& .t Befor
identification nunber of the TS packet 146 for each el enentary 34 stream A

speci fi @xpdhvatosy gicvaRehdedidd,s packeh |fBcbet vieen elé@enphuyaldtiyanf TS
packets 146 nmultiplexed at a sane tine point so that the plurality of TS
packet s prdgidad wiethmhedl' 8 ypalilsdtisniguivihietl themudib ddgy iamadhetiiql exed at
the sane tinme point. 5 1n FIG 6, a PAT (Program Associ ate Table) and a PMI
- and the sub picture stream provided with the TS packets in which
10 the sub picture data is packetized may be multiplexed as the
elementary stream for the program #1 in the same manner as shown
in FIG. 2(b). Moreover, in addition to these, the elementary stream
provided with the TS packets in which the audio data is packetized
and the sub picture stream provided with the TS packets in which
15 the sub picture data is packetized may be multiplexed as the
elementary stream for the program #2 in the same manner.
As shown in FIG. 6, in this embodiment, one TS stream is
constructed of many TS packets 146 multiplexed as described above.
Then, the many TS packets 146 in this multiplexed form obtain the
20 information 145 such as the packet arrival time stamp and are
multiplexed-and-recorded on the optical disc 100. Incidentally,
"Element (i0j)" is used in FIG. 6 for the TS packet 146 comprising
data which constitutes the program #i (i = 1, 2, 3), with j G = 1, 2,
...} as a number indicating the order for each stream which

25 constitutes the program. This (i0j) is a packet ID, which is the

identification number of the TS packet 146 for each elementary



(Program Map Table) are al so packetized in units of the TS packet 146 and
are multiplexed. Anong them the PAT stores a table indicating a plurality
of PMI packet IDs. Especially, with regard to the PAT, the MPEG 2 standard
defines the addition of (000), as 103shown in FIG 6, as a predeterm ned
packet ID. Namely, it is constructed such that the TS packet 146 in which
the PAT is packetized is detected as the TS packet 146 with its packet ID
(000) fromanmong nany packets nultiplexed at the sanme tinme point. The PMI
st ores attedihe iAdspatiifig viahee pacigéten d dhieaphcledte fEntartyweem ghreeam
constituting each programw th respect to one or a plurality of prograns.
To the PMirabny aftl'brpackgtacked nhditiplexes aticesamebtimé lp@iptckethdtD of the
PMI is indicated by the PAT detectable having the packet 1D as (000), as
descri béteapbumlitfhef &D e ckedie 146 cpacketmmutdéliyndestéhgaishvdd @vetshe PMT i s
packetized (i.e. the TS 20 packets 146 wth the packet I1Ds (100), (200),
and (300§ theyede mBkiplex6) air thelehond édnbypointt ue of the PAT from anong
many packets nmnultiplexed at the sane tine point. In the case where the
transSport stréamhil{s.difgi halPAT atBrograed Aszsosiuben TablE) Gané, at BMfMuner can
pi ck up the packets corresponding 25 to the desired elenentary streamfrom
anong t {ProgtampMaedlphlekede ayso gfaeketimgd ontineitRAIT d4hd THepdlietas
constructed above, 35 and denodul ate them In this enbodinment, the TS
packet 146 stmd ealré nmuitipiSxedb) ebmong? thieann the AT <tares| adésblehese PAT
and PMI packets. Nanely, when the transport stream shown in FIG 6 is

t ransm tinddcatingt acphusditye of riMI qratckethED spt Esqglecidady, Wdhasegdard s, which
is a great

J to the PAT, the MPEG 2 standard defines the addition of (000), as

10 shown in FIG. 6, as a predetermined packet ID. Namely, it is
constructed such that the TS packet 146 in which the PAT is
packetized is detected as the TS packet 146 with its packet ID (000)
from among many packets multiplexed at the same time point. The
PMT stores a table indicating the packet ID for each elementary

15 stream constituting each program with respect to one or a plurality
of programs. To the PMT, an arbitrary packet ID may be added,
but the packet ID of the PMT is indicated by the PAT detectable

- having the packet ID as (000), as described above. Therefore, the
TS packets 146 in each of which the PMT is packetized (i.e. the TS

20 packets 146 with the packet IDs (100), (200), and (300) added in FIG.
6) are detected by virtue of the PAT from among many packets
multiplexed at the same time point.

In the case where the transport stream is digital-transmitted
as shown in FIG. 6, the tuner can pick up the packets corresponding

25 to the desired elementary stream from among the multiplexed

packets by referring to the PAT and the PMT as constructed above,



advant age. Moreover, in this enbodi nent, the PAT and PMI as recorded above

are not referred to when reproducing the optical disc 100. |nstead,
referring to the AU table 131 and the ES map table 134, as 10 shown in FIG
3 and as described later in detail, g4dlows nore effective reproduction,

and al so enabl es conplicate nmulti-vision reproduction and the like to be
treated with. On that account, in this enbodi nent, the correspondi ng

rel ati onship between the elenentary stream and the packet, which are

obt ai nednlllydesfclliang themi 0 t he PAT and the PMI when denodul ati ng and
recording, is stored in the object information file 130 in the formof the

AU tabl e 131 Tanghidembodtpehaplihel JAS Whableed PG Kkeforzdngmnehe TS
mul ti pl exi ng. Next, the |ogical construction of the data on the opti cal

disc 1QBja¢t 14Reshypiiniine@IGE. td ineledenchese PAEG ahdPMM @ack8tsFIG 7
20 is a schematic diagram showi ng the |ogical construction of the data on

t he opt N&elysehe@Dthédgusisporortidwemdsivewapire MICGRf 6 dsltegneatittdd er ar chy
to an object hierarchy or an entity hierarchy. FIGs. 8 are schematic

di ags amit ghavwbegeicheddétmitlostiod opthadi diskcopiCals itciansihilud ioa gredthe title
play list constituting one title shown in FIG 25 7 (FIG 8(a)) and further
t hree spelbidrntagexanpl es of the logical construction in the title play |ist
(FIG 8(b) to FIG 8(d)). 36 In FIG 7, on the optical disc 100, one or a

plurality of Motesver2Qa thies ¢mbodimdnicatle BATWMANAhPMT aad ogewalddy | ar ge
unit, such as one novie or one TV show. Each title 200 is constructed of

one or abgveumaki hytofefertéd 1l ayhénsteprbfudinpt tke phpichl disc#100#2, .. .).
5 Each title play list 115 is logically constructed of one or a
- Instead, referring to the AU table 131 and the ES map table 134, as
10 shown in FIG. 3 and as described later in detail, allows more
effective reproduction, and also enables complicate multi-vision
reproduction and the like to be treated with. On that account, in
this embodiment, the corresponding relationship between the
elementary stream and the packet, which are obtained by referring
15 to the PAT and the PMT when demodulating and recording, is stored
in the object information file 130 in the form of the AU table 131
and the ES map table 134 without packetizing nor multiplexing.
Next, the logical construction of the data on the optical disc
100 will be explained with reference to FIG. 7 and FIGs. 8. FIG. 7
20 is a schematic diagram showing the logical construction of the data
on the optical disc 100, focusing on the development of a logical
hierarchy to an object hierarchy or an entity hierarchy. FIGs. 8 are
schematic diagrams showing the details of a basic logical
construction in the title play list constituting one title shown in FIG.

25 7 (FIG. 8(a)) and further three specific examples of the logical
construction in the title play list (FIG. 8(b) to FIG. 8(d)).



plurality of play lists 126 (play lists #1, #2, ...). Here, the plurality
of title play lists 115 constituting the sane title 200 or a different
title 200 nay be constructed of the same play list 126. That is,
especially in this enbodi nent, the pBay list 126 can be shared, as 10 shown
with a plurality of arrows come out of each title play list 115 in FIG 7.
Incidentally, the title play list 115 is stored in the disc information
file 110 shown in FIG 3 in the format of the title information table 114.
On the ot her badlGt We qu dhel opsticAPdiss 109, suer ed,a potirality vef diks
information file 110 but in the play list information file 120, in the
format @00t aee peagrdédteach of mahicdnid¢ ablogicdl§ lamgEhGiit3 sutheaploweal i ty of
title play lists 115 and the plurality of play lists 126 are separately
recor dednoviedoffenerl Vashaw. onEablke titlet 204 idiconstitctad tolf éle dromnmer
recorded collectively in one area 20 and with the latter recorded

col | ect iplergliin ofriotleeplagr BHats Ad 5stiotle playHicts Fla#@, Fl.I5. 8(a), each title
play list 115 is identified by a title play list #m (title play |i st
nunb®r) (m = Each title. plajEdidt L6l &s dbgicadllstcohkbruaaididdsonafar mmt i on

that specifies a play list #n (play list number) (n =1, 2, ...) as one
exanpl e pdtirality 26 plagylists il 26pediafyi liats éi, #8f or. hrat Eheret, hhte sphacilftyes a
particular play list 126 to be reproduced fromanong the plurality of play

lists 126 t3¥enwplay ilistsnlibberondibvetdngr the saneé ttidep2@y dn at diffsrémicl udes a
Pre command 116 indicating a command to be executed before the
r epr oduditilen209 whiys hearconettacted af thestsat®®, playdlisztPb86. c Pinminds, 117
i ndicating a command to be executed after the reproduction of 5 this
par ti culeapeplayy linsthi®@mbodiment, the play list 126 can be shared, as
10 shown with a plurality of arrows come out of each title play list 115
in FIG. 7.

Incidentally, the title play list 115 is stored in the disc
information file 110 shown in FIG. 3 in the format of the title
information table 114. On the other hand, the play list 126 is

15 stored, not in the disc information file 110 but in the play list
information file 120, in the format of the play list information table
121 in FIG. 3. The plurality of title play lists 115 and the plurality
of play lists 126 are separately recorded in different areas on the
optical disc 100, with the former recorded collectively in one area
20 and with the latter recorded collectively in another area.

As shown in FIG. 7 and FIG. 8(a), each title play list 115 is
identified by a title play list #m (title play list number) (m = 1, 2,
...). Each title play list 115 includes information that specifies a
play list #n (play list number) (n = 1, 2, ...} as one example of the

25 play list specification information that specifies a particular play

list 126 to be reproduced from among the plurality of play lists 126



The Pre command 116 is a command group constructed of zero, one or nore
statenents, which give instructions for the autonmatic execution of audio
stream selecting or the like in the reproduction, and for the execution of
various-paraneter setting or 10 the kjke required in the reproduction. On
the other hand, the Post command 117 is a conmand group constructed of
zero, one or nore statenents, which give instructions for the execution of
vari ous- paraneter processing for a process of ending the reproduction, and

for theygXRCIsl AMmRbeP! ANEdYeRE tthentijtwqﬂag bkt 1 tikelhdéea The
above-described play list 126 can be shared by specifying the play |ist

126 to Whifhahlte FPEEiddiRYtirdSta #Boiin ShieRobbeleixr@utd@ befddee Heay |i st
115 to which a different title play list #mis given. Mreover, even in

the casgeptodfefiohyofGHiBepsATBui@Yl1hy stisf 2826,28ndharmBosy coliemBn@ command
116 or the Post command 117 mekes it possible to construct the different

title 2097 indRagingid lRn2AAnd he P Wxdlchtydoiftertiie pbpyodustisnldd may
have a sequential structure or a branch structure, which will be described

| at es Withis E@fr@{(ﬁﬂge playRli& 186h) to FIG 8(d). 25 Moreover, as shown in
FIG 7 and FIG 8(a), each play list 126 is logically constructed of one

or a pluralityid Péefoniinand 116 id8aptamrhhAAE prdfd. comsidached &y |i st
126, the plurality of Items 204 nay have the sequential structure or the

branch sleirbCtoh8. or Veii Y E§tateRten is¢ Myt hC ariviee ihetRidtesh & ofdr OfRd he
plurality of play Ilists 126. 5 In FIG 7, the reproduction range of the TS
obj ect Iddomnsatic execution of audio stream selecting or the like in the
reproduction, and for the execution of various-parameter setting or
10 the like required in the reproduction. On the other hand, the Post
command 117 is a command group constructed of zero, one or more
statements, which give instructions for the execution of
various-parameter processing for a process of ending the
reproduction, and for the execution of branch-condition judging or
15  the like.

The above-described play list 126 can be shared by specifying
the play list 126 to which the same play list #n is given by using the
title play list 115 to which a different title play list #m is given.
Moreover, even in the case of specifying the same play list 126,

20 changing the Pre command 116 or the Post command 117 makes it
possible to construct the different fitle 200.

In each title 200, the plurality of title play lists 115 may have
a sequential structure or a branch structure, which will be described
later with reference to FIG. 8(b) to FIG. 8(d).

25 Moreover, as shown in FIG. 7 and FIG. 8(a), each play list

126 is logically constructed of one or a plurality of Items (i.e., the



| ogi cally specified by the above described IN point information and OUT
point information witten in the Item 204. Then, by referring to object
information 130d with respect to the reproduction range logically
specified, the reproduction range ofgghe TS object 142 is 10 physically
specified. 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 EP (Entry Pass) map information 134d required for a data

search phay higems)oRpect Thddachi plaiydental 2§, thbephirdlhyy baldiemls3£0ghown in
FIG 3 includes a 15 plurality of such EP map i1 nformation 134d). Wen

reprodueiarg tierel Sthb] erligubddidly strudthieenaid othe r ®Ganhdhngstrucepreduci ng
apparatus, which will be described later, a physical address to be

r epr odudkelrédvdrhenbSIhe204 t4a be refémiedeth fisanidelutelityMf plad t he
object information 130d, and the desired 20 elenentary streamis
reprodutids 136.t hi s enbodi nent, as descri bed above, the title 200 is

|l ogically constructed by using the title play list 115 and the like, and
further, the &asddGat TprntHe arpirbduktigncazhnigecblirilny TS bhi@cobl £2tis

hi erarchy of the reproduction sequence is made by the IN point 25

i nf or maf ogicadhd spleei el Ippithie abdve dRisicoibabIOY ipoedt iinféhaatiemandd4 and by

the EP map information 134d described in the ES map 39 table 134 (refer to
FI G 3) @UTt peiwbjefdrm afiohnwtrittenlid0dhe Viteah 20enabilken| by wdfereinigar y
streamto be reproduced. Now, the function of the title play list 115 and
t he |i kéoaskjecexiplformextiont b308ewtittperespecheiot the eréjtibdudtidn rrefrafeence to
FIGs. 8. 5 Incidentally, in FIG 8(b) to FIG 8(d), a play list nunber i
i-n the logically specified, the reproduction range of the TS object 142 is
10 physically specified. 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 EP (Entry Pass) map
information 134d required for a data search in the TS object 142
(incidentally, the ES map table 134 shown in FIG. 38 includes a
15 plurality of such EP map information 134d).
When reproducing the TS object 142 by an information
recording / reproducing apparatus, which will be described later, a
physical address to be reproduced in the TS object 142 is obtained
from the Item 204 and the object information 130d, and the desired
20 elementary stream is reproduced.
In this embodiment, as described above, the title 200 is
logically constructed by using the title play list 115 and the like,
and further, the association from the logical hierarchy to the object
hierarchy of the reproduction sequence is made by the IN point

25 information and the OUT point information described in the Item

204 and by the EP map information 134d described in the ES map



play list information file 120 (refer to FIG 3) is described as "P |i st
#1", "P list #2", ..."Plist #" (i =1, 2, ...) in each block indicating
the play list 126. Especially in this enbodinment, the title 200 is
classified 10 broadly into two categgories: "one title play list type" and
"a plurality of title play lists type", and the latter is further
categorized into a sequential type" and a "branch type". As shown in FIG
8(b), the title 200 of the "one title play list type" is constructed
sinply o&bbneld4 t(refqd ay FI&t ANDf(thé |chjpthyinfosmatidn #130d, wshiddt ai | ed
construction is as explained with reference to FIG 8(a). In the exanple of
FI G 8(knabded phayelensdntary( Sreiast t81he reprodeggdaduced. As shown in FIG
8(c), the title 200 of the "sequential type" is constructed such that the

plurality of Ndwethtafjurddtéss dflbhé ttitlleeppdyp)dist?2Q1bi ahd tHe 1#3e sed #2) are
sequentially reproduced by follow ng the reproduction tinme axis. The

det ai | edxpbartedictithntioé tgaehof ithkeetipleaR00l, iwithlibfdrenae txHl@aes. w th
reference to FIG 8(a). In this case, each title play list 115 can

ar bi 8 r alnkid apieadlf,yin LG 8¢b) itet F1@6.8(d), aFplay 3¢s) numbepenteriiey of the
storing order of the play lists 126 in 25 the play list information table
121 (refpdaytlostitford) atian’ filay A0 &tefd? to(PIGLI S i42)8scrabédlay "Pilsst 3 (P
list #3)", and the "play list 1 (P list #1)" 40 are reproduced in this
order. KiC| dBnliat ¥R, EI'® 18tc#i"shond , Qjch )dnseech hiloclexadpétingathe af t er
preparing the title play list #1 and the title play list #2 in this order,
the titlpdapllast 126t #3 is added between them by editing. This 5 kind of
ed| t operation can be executed relatively easily by
Especially in this embodiment, the title 200 is classified
10 broadly into two categories: "one title play list type” and "a plurality
of title play lists type", and the latter is further categorized into a
"sequential type" and a "branch type".
As shown in FIG. 8(b), the title 200 of the "one title play list
type" is constructed simply of one title play list 115 (title play list
15 #1). Its detailed construction is as explained with reference to FIG.
8(a). In the example of FIG. 8(b), a "play list #1 (P list #1)" is
reproduced.
As shown in FIG. 8(c), the title 200 of the "sequential type" is
constructed such that the plurality of title play lists 115 (title play
20 lists #1, #3, and #2) are sequentially reproduced by following the
reproduction time axis. The detailed construction of each title play
list 115 is as explained with reference to FIG. 8(a). In this case,
each title play list 115 can arbitrarily specify the play list 126. In
FIG. 8(c), independently of the storing order of the play lists 126 in
25 the play list information table 121 (refer to FIG. 3), a "play list #2

(P list #2)", a "play list 3 (P list #3)", and the "play list 1 (P list #1)"



substituting the Pre command 116 and the Post command 117. Nanely, it is
not necessary to rearrange the title play list 115 in the title
information table 114. It is enough to add the title play list #3, which
is newy prepared, behind (at the boggomof) the title play list 10 #2 in
the title information table 114. As shown in FIG 8(d), the title 200 of
the "branch type" is constructed of the plurality of title play lists 115
(title play lists #1 to #6). The branch which is based on the Post comand
117 coagbirepirodacelan thiscoay |ist #1 causes the play list 126 which is
15 specified by the title play list #3 or #2 (the "play list #2" or the
"play list #Bnjidentddly5eFeGti 8&)yshepisodueRdal epboMidetdifphd aphdt st 126
(the "play list #1") which is specified by the title play list #1.
Mor eovemftert P?ebﬁﬁiﬁ@th@itﬁﬂei plaiabied #nahletROsitle Ngstl2 ieothid t uting
the title play list #3 causes the play list 126 which is specified by the
20 titl grakaytheé sitlédplary Hot t#3 be addledchétrebyn ridemodicedidialkl o'l t he pl ay
list 126 which is specified by the title play Iist #3. On the other hand,
it i5 caigdruet eddbuchpbiatiohhecdi apeh whéaiteids beaeihdly téesilyodsy command
117 constituting the title play list #2 causes the play Ilist 126 which is
speci fi ettbgyitidténgi the Praycbisha#id, G aid #thd oPbst 2Zhmeiacd i vely
reproduced following the play list 126 which is specified by the title
play |i Naly Theidabtinedssanstouckiaroangt tdactitld piey pistyl1 88 ihitdie 115 is
as explained wwth reference to FIG 8(a). On this account, it is possible
t o sel editlenafofmiat¢ompltaple 13ds NRGsvendughn torddd aheititle ployr bilst @8 ,by an
audi ence, for exanple. Incidentally, the branch fromthe title play list #2
t0 the twhich iSnpiwly breparldl,dselimd tafFtke Bitdym of)i tdod estlé hdayelisen t he
sane play |ist

10 #2 in the title information table 114.

As shown in FIG. 8(d), the title 200 of the "branch type" is
constructed of the plurality of title play lists 115 (title play lists #1

to #6). The branch which is based on fthe Post command 117
constituting the title play list #1 causes the play list 126 which is

15 specified by the title play list #3 or #2 (the "play list #2" or the "play
list #3") to be selectively reproduced following the play list 126 (the
"play list #1") which is specified by the title play list #1. Moreover,

the branch which is based on the Post command 117 constituting the

title play list #3 causes the play list 126 which is specified by the

20 title play list #4 or #5 to be selectively reproduced following the play
list 126 which is specified by the title play list #3. On the other
hand, it is constructed such that the branch which is based on the
Post command 117 constituting the title play list #2 causes the play

list 126 which is specified by the title play list #4, #6, or #3 to be

25  selectively reproduced following the play list 126 which is specified

by the title play list #2. The detailed construction of each title play



126 (the "play list #2") has different branch conditions after its
reproduction. This shows one exanple of preparing different title play
lists 115 by using the same play |ist 126. As descri bed above in detail,
according to this enbodinment, 10 ingany case of the titles of the types
shown in FIG 8(b) to FIG 8(d), it is possible to conbine the sanme play
list 126 with a different Pre comand 116 and a different Post conmmand 117
to prepare the title play list 115, and by this conbination, it is

possi bl gist ol 10 bk Ustpl avaed ouight Féfleesn 20@o BIGISdle s@Rethikaycdougit, 126.
Moreover, since the 15 sanme play list 126 can be specified by the plurality

of titl et Rk Poddible to lddlect vz by thei plagpeiitsi L26 iveith hh irstepassiviel e to
construct various titles 200 using the same play |list 126 Mdreover, in
this emapdirativh biyhen anidibpbexfoigeampleecording is performed on the
optical disc 100 1n units of the TS 20 packet 146, and because of this, it

i s possibl e t@nbdiddd tallbx-thrdbf £66k dromt thé hetlepsliagalistli#dctd @Betti€let r ansport
stream including many el enmentary streanms as shown in FIG 2(b). According
to thispeabdditeBtor ¥8 & ICasH Dfindicatal tiyatiiegehathe Baaos@dayiligt onto the
optical disc 100, a plurality of shows or 25 prograns can be recorded at

the samd 2 fehwi tpliay st H2H thed differemacdrdniht eonttbtiensi afteaplitys a
met hod of multiplexing the 42 plurality of shows or prograns and recording

them i ntrepeodudfionobj Bhis khdwsl e ceshadiptenst ereparinyg diffirean tiekordi ng /
reproduci ng apparatus executable this kind of record processing will be 5
expl ai ngdahdieisndi§ &y using the same play list 126.
- ' As described above in detail, according to this embodiment,
10 in any case of the titles of the types shown in FIG. 8(b) to FIG. 8(d),
it is possible to combine the same play list 126 with a different Pre
command 116 and a different Post command 117 to prepare the title
play list 115, and by this combination, it is possible to construct
various titles 200 using the same play list 126. Moreover, since the
15 same play list 126 can be specified by the plurality of title play lists
115, even by this specification, it is possible to construct various
titles 200 using the same play list 126
Moreover, in this embodiment, the multiplexing and
recording is performed on the optical disc 100 in units of the TS
20 packet 146, and Dbecause of this, it is possible to
multiplex-and-record onto the optical disc 100 the transpert stream
including many elementary streams as shown in FIG. 2(b).
According to this embodiment, in the case of recording digital
broadcasting onto the optical disc 100, a plurality of shows or

25 programs can be recorded at the same time within the limit of the

record rate. Here, it employs a method of multiplexing the



(I'nformati on Recording / Reproduci ng Apparatus) Next, the enbodi nent of the
information recording / reproducing apparatus of the present invention
will be explained with reference to FIG 9 to FIG 14. FIG 9 is a block
di agram of 10 the information recordigg / reproduci ng apparatus, and FIG
10 to FIG 14 are flow charts showng its operation. In FIG 9, an
information recording / reproducing apparatus 500 is classified broadly
into a reproduction systemand a record system can record information

onto th?_lﬁ?éiiﬁﬁ' ofli gifow§ 0ol gHpraets Indbpy@rdang teenr eRLodbse TRe
information recorded on this. I'n this enbodinent, the infornation

recordi @jéctr epgoduci ng apparatus 500 is for recording and reproducing as
descri bed above, but it is possible to construct an enbodi ment of the

recordi ng app@a wmbbdithbatpsesentinfamaationn recomiidie /r eeprsisoinigem par t
of the 20 information recording / reproduci ng apparatus 500. On the other
hand, itapparaeasi bdxtedutabdastthict kindendbdieatid oprédessingr odilti ne
apparatus of the present invention fromthe reproduction system part of
t he §nf expdhimed heceiaftgr/ reproduci ng apparatus 500. The information
recording / reproducing apparatus 500 is 25 provided with: an optical

pi ckup 50ZInforsesdionuRetordidig ARepirodieingdipyara@ds)a denodul ator 506; a
derul ti pl exer 508; a video decoder 43 511; an audi o decoder 512; a sub

picture decod®Neftl3;tlen agdesdivddnt afsytHemisturmationr be@&irddngenpbry 530;
a nodul ator 606; a formatter 608, a TS object generator 610; a video
encoder reéprpdavingugppaepandef 61, prizdnd NempiiohundllebeodeplHibkd The
system 5 controller 520 is provided with a file system| |ogical structure
dat a with reference to FIG. 9 to FIG. 14. FIG. 9 is a block diagram of
10 the information recording / reproducing apparatus, and FIG. 10 to
FIG. 14 are flow charts showing its operation.
In FIG. 9, an information recording / reproducing apparatus
500 is classified broadly into a reproduction system and a record
system, can record information onto the optical disc 100 described
15 above, and can reproduce the information recorded on this. In this
embodiment, the information recording / reproducing apparatus 500
is for recording and reproducing as described above, but it is
possible to construct an embodiment of the recording apparatus of
the present invention from the record system part of the
20 information recording / reproducing apparatus 500. On the other
hand, it is possible to construct an embodiment of the reproducing
apparatus of the present invention from the reproduction system
part of the information recording / reproducing apparatus 500.
The information recording / reproducing apparatus 500 is

25 provided with: an optical pickup 502; a servo unit 503; a spindle

motor 504; a demodulator 506; a démultiplexer 508; a video decoder



generator 521; and a file system/ logical structure data interpret device
522. Moreover, the nenory 530 and a user interface 720 for the user input
of the title information and the |like are connected to the system
controller 520. 10 Anpbng these constjjutional el enments, the denodul ator

506, the denultiplexer 508, the video decoder 511, the audi o decoder 512,
the sub picture decoder 513, and the adder 514 constitute the reproduction
system nostly. On the other hand, anong these constitutional elenents,

the nod@iat ain 6RflioctdecddurmBieen 698 pitherel8edSdObpagt Headideros14610, the
vi deo encoder 611, the audio encoder 612, and the sub picture encoder 613

consti t i es¥dteni eeohdrsiYst eBR0; NRStth¥mokye 390 Cal nmd SkliRob0B06;he servo
unit 503, the spindle notor 504, the systemcontroller 520, the nenory

530, andothetbser608;nheThaebjec20générdtoe 630 a Rpdéo Andddert 611 e an
information and the |ike 20 are shared for both the reproduction system and

t he recenrlisysheoder n®32] Yandbi eovler picdu?d obieddr AR sAHLyE80m a Vi deo
data source 711, an audio data source 712, and a sub picture source 713

are 5prepateditnrsIes provided weitbm flhesiifeen FYIvkeal stragiteak ddgaucture
data generator 521 installed in the systemcontroller 520 is mainly 25 used

in the reemrdteysBZEN) aaddat fige fdystesy It WPital egivaluret Aueh Uitfergatf
interpret device 522 is mainly used in the reproduction system 44 The

opti cal duvikeBpZN2 Momdivaresha rheghiryoB3mndl asueér astérfabasrao Beam onto
the optical disc 100 with a first power as a reading |ight when

r epr odudihegusendnput hofatlse tivid ipdosm adtora anrd thadike gl coresctiedcty di ng
while nodulating it. The servo unit 503 is 5 controlled by a control signal
Scl out phtet €k temo ronibeold g8 HAD.
10 Among these constitutional elements, the demodulator 506,
the demultiplexer 508, the video decoder 511, the audio decoder 512,
the sub picture decoder 513, and the adder 514 constitute the
reproduction system, mostly. On the other hand, among these
constitutional elements, the modulator 606, the formatter 608, the
15 TS object generator 610, the video encoder 611, the audio encoder
612, and the sub picture encoder 613 constitute the record system,
mostly. The optical pickup 502, the servo unit 503, the spindle
motor 504, the system controller 520, the memory 530, and the user
interface 720 for the user input of the title information and the like
20 are shared for both the reproduction system and the record system,
mostly. Moreover, a TS object data source 700, a video data source
711, an audio data source 712, and a sub picture source 713 are
prepared for the record system. The file system / logical structure
data generator 521 installed in the system controller 520 is mainly

25 used in the record system, and the file system / logical structure

data interpret device 522 is mainly used in the reproduction system.



controller 520 when reproducing and recording, and it perfornms a focus
servo, a tracking servo, and the like at the optical pickup 502, as well
as performng a spindle servo at the spindle notor 504. The spindle notor
504 is constructed to spin the opticg] disc 100 at 10 a predeterm ned speed
while receiving the spindle servo by the servo unit 503. (i) Configuration
and Qperation in Record System Next, the specific configuration and
operation of each constitutional elenment constituting the record systemin

the 15 infornfe gpticatPiekap 502 CRFLGHMR0a APPRY Bt AP, Wikh e aexpl ai ned
case by case, with reference'to FIG 9 to FIG 13. (i-1) The case of using

the al r eaghr BegRar &8t Pheistalldisc t066wHH b f‘i’f’ste%ié){v@&"’@e.dawéahiih f erence
to FIG 9 and FIG 10. 20 1n FIG 9, the TS object data source 700 is

provi de@i gMtf Wirer @6proldaERIAISnd SWEth aSsdcoti HPOweaaP8s AN @i Wight and it
stores TS object data D1. In FIG 10, firstly, the information about each

title (evlgent Recokditfg Owhald omodailaéitg Oft.t heTRbakek st viHId BIB |ike)
logically 25 constructed on the optical disc 100 using the TS object data

Dl is i@pHticldedr OF thecosfioli RISAARCScT2Qutputhal SHEe M ARNtHAkLRr 520, as
45 a user input 12 of the title information and the |ike. Then, the system

control kghtPAlet HEP whHehhfepERTudiRBUANE2roéorddiBet idd & iti péorBid @n and the
| i ke obtained fromthe user interface 720 (step 821: Yes and step S22). In

this caggeut Reryseh iralcRihaGRIv40 and Bhe ke okl BYtiRatQikkap Sognal Sc4a
fromthe systemcontroller 520,

as well as performing a spindle servo at the spindle motor 504.
The spindle motor 504 is constructed to spin the optical disc 100 at

10 a predetermined speed while receiving the spindle servo by the

servo unit 503,
(i) Configuration and Operation in Record System
Next, the specific configuration and operation of each
constitutional element constituting the record system in the

15 information recording / reproducing apparatus 500 will be explained

case by case, with reference to FIG. 9 to FIG. 13.
(i-1) The case of using the already prepared TS object
This case will be explained with reference to FIG. 9 and FIG.
10.

20 In FIG. 9, the TS object data source 700 is provided with a
record storage, such as a video tape and a memory, and it stores TS
object data D1.

In FIG. 10, firstly, the information about each title (e.g. the
configuration content of the play list and the like) logically

256  constructed on the optical disc 100 using the TS object data D1 is

inputted from the user interface 720 to the system controller 520, as



and it can performinput processing according to the content to be
recorded, such as choosing through a title nmenu screen. Incidentally, in
the case where the user input has been already perforned or the like (step
S21: No), this processing is omttedgs 10 Then, the TS object data source
700 is controlled by a control signal Sc8 giving an instruction for
reading out the data fromthe systemcontroller 520, and outputs the TS
obj ect data D1. Then, the systemcontroller 520 takes in the TS object

dat a Dlaf neertitgputlI20bfetie IdtlecinftRth{tibapabfd3thealittepertheny thhe

anal ysis of the 15 data array of the TS object data D (e.g. a record data
| engt h apstemhheomnitke)lert B 0antalkesi dnoftheaclseal empnitarl2 sifr ede cdtifel gur ati on
(e.g. understanding of ES-PID (El enmentary Stream - Packet Identification
nunber) infordestivnbedd therdjke abdaimed Ifr&m thy wient ieteafacea TRS &dtalpysi s
function of the file system/ logical structure data 20 generator 521, for
exanpl eS2dn Yhe badi stef $2B).PAIn this RiEe, daick dsee interfpeck®20ziad as wel |
as the video data and the |like as described above (step S24). Then, the
system contralédrbv20 qomapal esghhk Stidsdromf theedystem fdongrdller 5@, pl ay
list information file 120, the object information file 25 130, and the
file sysmemiti@an petrformoinfid p3pcesadnkogeamidingf to thei conflantetddiea D4, by
virtue of the file system/ logical structure data 46 generator 521, from
t he userecomled,12 sacht hest akkoesimgt i theouphf oanatitben améntihe skcr&enand from
the analysis results of the data array of the TS object data D1 and each
el enent dAngideniedhy,( $nephe S28e Whererethor yu 30 ihputishds wheen pabpardyng t he
logical 5 information file data D4 descri bed above.

— performed or the like (step S21: No), this processing is omitted.

10 Then, the TS object data source 700 is controlled by a control
signal Se8 giving an instruction for reading out the data from the
system controller 520, and outputs the TS object data D1. Then,
the system controller 520 takes in the TS object data D1 from the
TS object source 700 (step S23), and performs the analysis of the

15 data array of the TS object data D1 (e.g. a record data length and
the like), the analysis of each elementary stream configuration (e.g.
understanding of ES_PID (Elementary Stream - Packet
Identification number) as described later), and the like, by virtue of
a TS analysis function of the file system / logical structure data

20 generator 521, for example, on the basis of the PAT, the PMT, and
the like packetized as well as the video data and the like as
described above (step S24).

Then, the system controller 520 prepares the disc information
file 110, the play list information file 120, the object information file

25 130, and the file system 105 (refer to FIG. 3), as logical information

file data D4, by virtue of the file system / logical structure data



I nci dental ly,

such a variation that the data about the data array of the
TS object data D1, the data about the construction information of each

el enentary stream and the |ike are prepared in advance, is apparently and
variously conceivable. Such a variatjon 10 is also within the scope of the
enbodinment. In FIG 9, the formatter 608 is a device for perform ng a data

array format to store onto the opti cal
t he | ogi cal
IS prov
control

side and the swtch Sw2 t

Féﬁgrm&h §23W Fidin SWheAndsér SThPEH A2 ANGRES {5k SMihCRiIG-

disc 100 the TS object data DI
information file data D4. More specifically, the formatter

and
608

ed by a swtch control signal Scb fromthe systemcontroller 520.

Wen T of ifrinh £ 0hNEnAStRP) 18kE £9d Frbh the aRANVES Sedd1ts M {168 d3ha to @ (1)

D1 fromytphg

contr ol

520, and

information file data

information file"data D4, the formatter 608 IS swtching-

othe (D side so as to output the TS object data

¥To5i" ¢RbePB dBjckt aavacR178Ad A6k daRLAdAdary BErd4@NELHepSi ON
of The TS object” 20 data DI 1s perfornmed by the control signal

ngir‘"c;rsz%&}.ste"l'héoﬁﬁéﬁﬂdr?r P3- i ukB8 Qyhehn arifign ther nl%?g’iéa{lg the
conts ol kgehrdo¥tioherisyida3a DA Erisé@adovec5 from the system control | er
connects the switch Sw2 to a (2) side so as output the | ogical

25 informati onnéiideelmlﬁ Rfeh | D BriheRINS2ARat Nt @athOabblr W dfHel cal

D4 fromthe file system/ logical structure data

Sc8

gener at @rfglof RHT'S SiigRcP2Pafd Dili tHehdats® abbaet tkWat o rhepivnt he TS

obj ect data source

700 i's outputted through the formatter 608 by the

SW t chi RAfHARAERN oP¥atheeleod d@fd18r sHRAnRS ag@NHd Wﬂieeﬂr@tig%?a(r%ﬁ% S26). 5
(6]

The selection output fromthe formatter 608 is transmtte

10

15

20

25

advance, is apparently and variously conceivable. Such a variation
is also within the scope of the embodiment.

In FIG. 9, the formatter 608 is a device for performing a data
array format to store onto the optical disc 100 the TS object data D1
and the logical information file data D4. More specifically, the
formatter 608 is provided with a switch Swl and a switch Sw2 and
is switching-controlled by a switch control signal Sc5 from the
system controller 520. When formatting the TS object data D1, it
connects the switch Swl to a (D side and the switch Sw2 to the @
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, when formatting the logical
information file data D4, the formatier 608 is switching-controlled
by the switch control signal Sc5 from the system controller 520, and
connects the switch Sw2 to a @ side so as output the logical
information file data D4.

In a step 526 in FIG. 10, (i) the logical information file data



t he nodul ator 606 as disc i mage data D5, is nodul ated by the nodul ator
606, and is recorded onto the optical disc 100 through the optical pickup
502 (step S27). The systemcontroller 520 al so executes the disc record
control in this case. 10 Then, if boih the logical information file data D4
generated in the step S25 and the corresponding TS object data D2 have not
been conpletely recorded yet, the operational flowreturns to the step
S26, continuing to the record (step S28: No). Incidentally, there is no
pr ef er efcke fromt thee fderydtondédopical erhotmwal at afgrmataton 52051k ithe data D4
and the corresponding TS object data D2. On the other hand, if the both
have beeherlYdndy (iBcdred®&, objectidatauBdefroshahleT Sosbjret ddta s@oared on t he
optical disc 100 is supposed to be ended, on the basis of the presence or
absence 760 mEnouéputizahthraughtthe RaMatter 608 byuppeosedittbime condesl (st ep
S29: 20 No), the operational flowreturns to the step S21, continuing the
record pyodesformat@ar 608 axt henstrarvdedidbeepfmispdS26).be ended (step S29:
Yes), a series of record processing ends. As described above, the

i nf oF mati on r ddor delegtionr eptpdbtdrony thaeFarmtassers60 Sper framsmittedracor d
processing in the case of using 25 the already prepared TS object.

| nci denthel modhkatoxafifBe aisn di$ G inldge hdaka t Bat ishanbdglxtadd 487 itdfeor mati on
file data D4 and the corresponding TS object data D2 are outputted in the
step S2@nodfilahorpb@panindgisttecordgidcatto tiné ophidalodisti 160 dhreupl ke t he step
S25. However, it is also possible to execute the output of the TS object
dat a D2 ophtbvedr pibkup BH&Sor(dtep BBE)TS Dheesysttanach@torlier t 520 optscal di sc
100 before the

— executes the disc record control in this case.

10 Then, if both the logical information file data D4 generated
in the step S25 and the corresponding TS object data D2 have not
been completely recorded yet, the operational flow returns to the
step S26, continuing to the record (step S28: No). Incidentally,
there is no preference in the record order of the logical information

15 file data D4 and the corresponding TS object data D2.

On the other hand, if the both have been already recorded, it
is judged whether or not the record on the optical disc 100 is
supposed to be ended, on the basis of the presence or absence of an
end command (step S29). If not supposed to be e-nded (step S29:

20 No), the operational flow returns to the step S21, continuing the
record processing. On the other hand, if supposed to be ended (step
S529: Yes), a series of record processing ends.

As described above, the information recording / reproducing
apparatus 500 performs the record processing in the case of using

25 the already prepared TS object.

Incidentally, the example in FIG. 10 shows that the logical



step S25, and after or in parallel wth this recording, it is possible to
generate and record the logical information file data D4. (i-2) The case of
receiving and recording the transport streamon air 10 This case will be
explained with reference to FIG 9 aggl FIG 11. Incidentally, in FIG 11,
the sane steps as those in FIG 10 have the sane step reference nunbers,
and their explanation will be omtted as occasion demands. Again, in this
case, the simlar processing is perforned, as is 15 "the case of using the

al r eadyimpfapestidnTSlebietd "D desed i thed cabosp on dilngr F0wbjedtodusanD2on t he
differences fromthis case, the explanation will be clone hereinafter. In

the casaref deRittedg @ndthecatdpngSebe tafphispprépatirgamhen lagicalor the
transport stream bei ng broadcasted, the TS object data 20 source 700 is
provi deénférinhatiomefelievalatasdd4t op tiox)sfeyr S2Eei ViHowelviee, ditgis akldor oadcast
on air, for exanple, receives the TS object data D1, and transmts it to
t he for pekbiletiB executaltid patpat egf tHd)TS AibjethelatanB 2 iamel/or edept i on
information D3 (i.e. information corresponding to the data transmtted

t hr osighreberd efeiheTSoljddied28a i aenftacth®foptiealsgisiced® 6 drdfoot | tdre 520)

i ncluding the program construction information and the ES-PID information,
as descetbpdS 2D, hadeafteshochinaperaldel phi¢hethisprecordirgyitds ipostsabdn into
the system controller 520 and is stored into the nenory 530 (step S44). In
t he neambigeneraie ahiftd ekjcercd tHatlagi¥aloifppiatdoh dilehdatd Dr4matter 608 is

outputted to the nodul ator 606 by the 5 switching-control of the formatter
608 (step(iS22)Thandsesof ecosidédg and recording the transport stream on
- air
10 This case will be explained with reference to FIG. 9 and FIG.
11. Incidentally, in FIG. 11, the same steps as those in FIG. 10
have the same step reference numbers, and their explanation will be
omitted as occasion demands.
Again, in this case, the similar processing is performed, as is
15 "the case of using the already prepared TS object” described above.
Therefore, focusing on the differences from this case, the
explanation will be done hereinafter.
In the case of receiving and recording the transport stream
on air, or the transport stream being broadcasted, the TS object data
20 source 700 is provided with a receiver (set top box) for receiving the
digital broadcast on air, for example, receives the TS object data D1,
and transmits it to the formatter 608 in real time (step S41). At
the same time, reception information D3 (i.e. information
corresponding to the data transmitted through the receiver and the

25 interface of the system controller 520) including the program

construction information and the ES_PID information, as described



onto the optical disc 100 (step $S43). Along with these operations, using
the program construction information and the ES PID information included
in the reception information D3 taken-in upon receiving and stored in the
menory 10 530, the file system/ |ogiggal structure data generator 521
prepares the logical information file data D4 (step S24 and step S25).
Then, after conpleting the record of a series of the TS object data D1,
this logical information file data D4 is additionally recorded onto the
opti cal 18i&¢ wWREcH sirepd &i®phanddst pon Sberivimcigeakahl intot tleseystem 15 S24
and step S25 may be perforned after the step S43. Mdireover, as the occasion

demands coatgollen SRi0eandsie sthrediihtogheonenpery 580 @GkepBu4).tle, or the
| i ke), by adding the user input 12 of the title information and the like

fromthe user Inhntkef anmni2thd, othéeTSpobggamdaeas Dluchitpmtisd ofdradhieon and
the ES PID information 20 stored in the nenory 530, it is possible to

pr epar e form atogr ca08 i rikor smtpwitetli | €0 dathe Dindduldtersysoemisentsial | er 520
and additionally record this onto the optical disc 100. As descri bed
above, tshetthirog-weniteol oécthdifogmatesr GOEi(step dpf) aind i808e garded ns t he
record processing in the case of 25 receiving the transport streamon air
and recaemntondd dptival elkc lidde(stepcidlegntal ly, if all the reception data
obt ai ned when 50 broadcasting is once stored into an archive apparatus, and
then, if thi Aloagusdth aheskeod&athpret usong dbe’Pbogidia saietrpcégssi ng as
that in "the case of using the already prepared TS object” will do. (i-3)
The caseénférmeacimmiamg] tthe EiSI®IDNdnéormheiaudhelwddd inatige treeepbiogub
pi cture data
- information D3 taken-in upon receiving and stored in the memory
10 530, the file system / logical structure data generator 521 prepares
the logical information file data D4 (step S24 and step S25). Then,
after completing the record of a series of the TS object data D1, this
logical information file data D4 is additionally recorded onto the
optical disc 100 (step S46 and step S47). Incidentally, these step
15 S24 and step 525 may be performed after the step S43.
Moreover, as the occasion demands (e.g. in the case of editing
one portion of the title, or the like), by adding the user input I2 of
the title information and the like from the user interface 720 to the
program construction information and the ES_PID information
20 stored in the memory 530, it is possible to prepare the logical
information file data D4 by the system controller 520 and
additionally record this onto the optical disc 100.
As described above, the information recording /reproducing
apparatus 500 performs the record processing in the case of

25 receiving the transport stream on air and recording it in real time.

Incidentally, if all the reception data obtained when



This case will be explained with reference to FIG 9 and FIG 12.
Incidentally, in FIG 12, the sane steps as those in FIG 10 have the sane
step reference nunbers, and their explanation will be onmtted as occasion
demands. 10 In the case of recordi ngsghe video data, the audio data, and
the sub picture data, which are individually prepared in advance, the

vi deo data source 711, the audio data source 712, and the sub picture data
source 713 are individually provided with the record storage, such as a
vi deo t dpeadedstinge i®ronceasthbredoietoaawi dechidat appabaids, andatidew, ifat a DA,
and a sub picture data DS, respectively. These data sources are controlled
by the d¢hitiolhseidgaalth8cBS ahjecthgoance MO0, uhlei @nmkeopraceadimg aguthd4the data
fromthe system controller 520, and they transmt the video data DV, the
audi o dahd thBAcasmndf usengdbepileende papmried, TBookjleet'vindHodencoder 611, the
audi o 20 encoder 612, and the sub picture encoder 613, respectively (step
S61) . Theki-3) Bhyicdse ahreedinglthed hdaudadacthodardiol®atangnththe sub

pi cture encoder 613 execute a predeternm ned type of encode processing
(step SGb pldteréSiaty ect generator 610 is controlled by a control signal
25 Sc6 fromthe systemcontroller 520 and converts the data encoded in

t hi s manner t @Hisecas® otijicbé edatlairedstithutéfegehbe torBIGpOrandtFHEam 51
(step S63). In this case, the data array information of each TS object
data (e.ld. almedendatlyt anl éigi.h18ndheheankestepadas doseonstFLGE ildn
information of each elenentary stream(e.g. the ES-PID, as described

| at er, drakve hbelsated sdep nefansmid neodnbexsm divd theTiSenpj acatiganewildths 610 as
information 16 to the systemcontroller

— omitted as occasion demands.

10 In the case of recording the video data, the audio data, and
the sub picture data, which are individually prepared in advance,
the video data source 711, the audio data source 712, and the sub
picture data source 713 are individually providéd with the record
storage, such as a video tape and a memory, and store a video data

15 DV, an audio data DA, and a sub picture data DS, respectively.

These data sources are controlled by the control signal Sc8

giving an instruction for reading out the data from the system

~ controller 520, and they transmit the video data DV, the audio data
DA, and the sub picture data DS, to the video encoder 611, the audio

20 encoder 612, and the sub picture encoder 613, respectively (step
S61). Then, the video encoder 611, the audio encoder 612, and the
sub picture encoder 613 execute a predetermined type of encode
processing (step S62).

The TS object generator 610 is controlled by a control signal

25 Sc6 from the system controller 520 and converts the data encoded in

this manner to the TS object data constituting the transport stream



520 and are stored into the nenory 530 (step S66). On the other hand, the
TS obj ect data generated by the TS object generator 610 is transmtted to
the (2) side of the switch SwWw of the formatter 608. Nanely, when
formatting the TS object data 10 fropithe TS object generator 610, the
formatter 608 is switching-controlled by the switch control signal Sc5
fromthe systemcontroller 520 to change the switch SwW to the 0 side and
the switch Sw2 to the (1) side, thereby outputting the TS object data
(step Séehep Bfeh,. thisthis objecthdatats sarmgoridéarmation vd eabhoPSi cal disc
100 through the nodul ator 606 (step S65). Along with these operations,

usi ng t kbiekit adata ale.gi nhoreacrdndetaclengtls ebdedtheddikeandnthghe
construction information of each elenentary streamtaken into the nenory
530 as chastiudtepnmtindermetiarhe ofi leachystleméntaoyi catiresmn udeg.e that a
generator 521 20 prepares the logical information file data D4 (step S24
and st eiS 92H), aphdascribedrlademplastd hhetlike) @certraofsmitdedi fromofthiehe TS
object data D1, this is additionally recorded onto the optical disc 100
(step Ib¥ cmdckigepesss)r Glikciadeinfarmatiohelftepths24yateimt benttoderS25 may
be processed after the step S65. 25 Mdreover, as the occasi on demands (e.qg.
in the é20cand anti stongd brfe Poe memooy 3k (stiepl 86).by addi ng the user input
12 such as the title 52 information and the |like formthe user interface
720 onto thes®n ithfeoptiaer drandothe TH objectedaiay gederaiediby pbssTiS e to
prepare the logical information file data D4 with the file system/

| ogi cal objestugeneratpmelBtisriraasmitteddai theondl pide e€dhe switshoBwd t he

optical 5 disc 100.
- of the formatter 608. Namely, when formatting the TS object data

10 from the TS object generator 610, the formatter 608 is
switching-controlled by the switch control signal Sc5 from the
system controller 520 to change the switch Swl to the @ side and
the switch Sw2 to the @ side, thereby outputting the TS object
data (step S64). Then, this TS object data is recorded onto the

15 optical disc 100 through the modulator 606 (step S65).

Along with these operations, using the data array
information of each TS object data and the construction information
of each elementary stream taken into the memory 530 as the
information 16, the file system / logical structure data generator 521

20 prepares the logical information file data D4 (step S24 and step
S25). Then, after completing the record of a series of the TS object
data D1, this is additionally recorded onto the optical disc 100 (step
567 and step S68). Incidentally, the step S24 and the step S25 may
be processed after the step S65.

25 Moreover, as the occasion demands (e.g. in the case of editing

one portion of the title), by adding the user input I2 such as the title



As descri bed above, the information recording / reproducing apparatus 500
perfornms the record processing in the case of the recording the video
data, the audio data, and the sub picture data, which are individually
prepared in advance. 10 Incidentallyg,this record processing is applicable
even when recording an arbitrary content the user has. (i-4) The case of
recording the data by authoring This case will be explained with reference
to FIG 9 and FIG 13. Incidentally, in FIG 13, the sane steps as those

in FIG idfbrodtidyaddesamekst RR ol ofifd aNGs: IHIbERse 200 LA rt1fedel anation
will be omtted as occasion demands. In this case, by conbining the above

descr i befifdrih el dry BeSr inrﬁfé)hﬂjexﬁﬁﬁg%%,ngt i$) pPoRSiBIRI &F prepaPe tHE
aut horing systemgenerates the TS object, the'logical infornmation file

data, alggicae hhRkerrhatidd aEMangstd sbap wild . tranditdesy enp! Ptlg%iéﬂe

processing of swtching-control perfornmed at the formatter 6 (step S82).

Then, fsbeattifrer pBALPALAIOERE NAMH B ditioh 0PEraté N ths bhBPERbldRYc40 the
nodul at or 606 equi pped in front of and/or 'behind an original disc cutting
machs nedigs 10lbe di sc i nage data D5 (step S83), and this 25 cutting nmachi ne
prepares the original disc (step S84). Especially in this enbodinent, in

any case of t ﬂ@@@fib_easame@;ﬂtth@nﬁlmm@éiaﬁdra@drlaiﬁgf/e&@ﬁf@dﬁ@iﬂ@ G 9to
FIG 13, if another title 200 obtained by another different reproduction

procedungparataewspoagdetbrhetlobavrodasprbeshsihk! B MY daisst ot i refer to
FIG. 8) as well as other logical information related thereto are taken

i Pt 0 5 trheosdizigeheonidedl Hata 52Re Wudite ddss! andt €hé a5l H2OtA% QAeapOrtion
i which are individually prepared in advance.
10 Incidentally, this record processing is applicable even when
recording an arbitrary content the user has.
(i-4) The case of recording the data by authoring
This case will be explained with reference to FIG. 9 and FIG.
13. Incidentally, in FIG. 13, the same steps as those in FIG. 10
15 have the same step reference numbers, and their explanation will be
omitted as occasion demands.
In this case, by combining the above described three types of
record processing in the three cases, an authoring system generates
the TS object, the logical information file data, and the like in
20 advance (step S81), and then completes the processing of
switching-control performed at the formatter 608 (step $82). Then,
the information obtained by this operation is transmitted to the
modulator 606 equipped in front of and/or behind an original disc
cutting machine, as the disc image data D5 (step S83), and this

256 cutting machine prepares the original disc (step S84).

Especially in this embodiment, in any case of the record



the user input 12 of the title information or the Iike. Then, as is the
above-descri bed record procedure, the logical information file data D4
corresponding to the disc information file 110 including a newtitle play
list 115 is generated by the file sys4em/ |ogical 10 structure data
generator 521 on the basis of the user input 12 of the taken-in title

I nformation and the |ike and on the basis of the analysis results of the
data array of the TS object data 142 and each elenentary stream Then,

this dabpePdtionsoek pliined with refefeaicwtd F1B0G.tol FIGHI 1B, Gidtnotiferi t S
necessary to prepare a new play 15 list 126, the newy addi ti on may be

per f or nertlevenof ebtdibe doibay drictheri aiffer@it @R plroliaclidd ProkbBeusd) RCt
information file 130 to generate the logical information file data D4. The

record pleadgdaddedf the aldve descrieddEstd pbed 1altoves (rBfanyo Fash.of) t he
record processing. (ii) Configuration and Operation in Reproduction System

20 Next ast Welbpecbther dopfdaduirfoirainiand wylateditheretoeaed takensintout i onal
el enent constituting the reproduction systemin the infornmation recording

I reprodheisygtappaoatuslleNG20i by the ex@t ahtwdac7dd aefriepestiva 6# G 9 and
FIG 14. The user interface 720 inputs the title to be reproduced, its 25

r epr odu¢heonseondipuitol efnthé hétlei keformdthen syistthe Liaet r AThen, 220iAs the
user input 12 of the title information and the like. In this case, 54 the

user inthef abevé2lesibedt radordd pbycédereobheologcghdnf&ed atiqinfildhe system
controller 520, and it can performthe input processing according to the

cont ent diatabB4r eprosipratiinguctd ths: divwoshfiermh Atiowglfilealld tinelu@ing screen. 5
Responding to this, the systemcontroller 520 controls the
- new title play list 115 is generated by the file system / logical
10 structure data generator 521 on the basis of the user input I2 of the
taken-in title information and the like and on the basis of the
analysis results of the data array of the TS object data 142 and each
elementary stream. Then, this data D4 is outputted to the
formatter 608. In this case, if it is necessary to prepare a new play
15 list 126, the newly addition may be performed even for the play list
information file 120 or the object information file 130 to generate
the logical information file data D4. The record procedure after
this is as described above, in any case of the record processing.
(ii) Configuration and Operation in Reproduction System
20 Next, the specific configuration and operation of each
constitutional element constituting the reproduction system in the
information recording / reproducing apparatus 500 will be explained
with reference to FIG. 9 and FIG. 14.
The user interface 720 inputs the title to be reproduced, its
25 reproduction condition, and the like to the system controller 520 as

the user input I2 of the title information and the like. In this case,



di sc reproduction with respect to the optical disc 100, and the optical

pi ckup 502 transmts a reading signal S7 to the denodul ator 506. The
denodul at or 506 denodul ates a recorded signal recorded 10 on the optica
disc 100 fromthis reading signal S7g4and outputs it as denodul ated data
D8. The logical information file data (i.e. the file system 105, the disc
information file 110, the P list information file 120, and the object
information file 130, shown in FIG 3) included in this denodul ated data

D8 as behagusendhterfiaicepteded cohprolkid @y the payritrod signpliSet fPokmhe system
controller 520. On the basis of this logical information file data, the

syst em ¢hetsydtees ca2@redee 326, avdr itoyanr perfodc tthenigpit pHoceSsiely as
processing of determning a reproduction address and controlling the

opti cal apcokdimgb®@ thencdig: it e b ehpdhodascedgrsuichea s Shllseas thatbaghncl uded
in the 20 denodul ated data D8 as being a nultiplexed information part, the
demul ti pl tiele b uw sceomhy ol | ed by a control signal Sc2 fromthe system
controller 520 to demultiplex the TS object data. Here, the control signal

Sc2 s transnRespdnsdngsts otlsitarth elenstémpleexitholl ehef20 cesmpirels nghean access
to a reproduction position address by the 25 reproduction control of the
syst em das¢ rdprerdb20on Thdtldered peqil esethb08pticahsdides 100, supbliles t he

vi deo 55 packet, the audi o packet, and the sub picture packet, to the video
decoder optigalt fiekaupd 56 2diacacanits 12 readin g lvgaab S¥ €6 the denodenabds3,

respectively. Then, the video data DV, the audio data DA, and the sub
pi ctureaddt.a DS are respectively decoded. 5 Incidentally, the packets
included in the transport stream in
The demodulator 506 demodulates a recorded signal recorded
10 on the optical disc 100 from this reading signal S7, and outputs it as
demodulated data D8. The logical information file data (i.e. the file
system 105, the disc information file 110, the P list information file
120, and the object information file 130, shown in FIG. 3) included
in this demodulated data D8 as being a not-multiplexed information
15 part is supplied to the system controller 520. On the basis of this
logical information file data, the system controller 520 executes
various reproduction control, such as processing of determining a
reproduction address and controlling the optical pickup 502.
On the other hand, as for the TS object data included in the
20 demodulated data D8 as being a multiplexed information part, the
demultiplxer 508 is controlled by a control signal Sc2 from the
system controller 520 to demultiplex the TS object data. Here, the
control signal Sc2 is transmitted so as to start demultiplexing when
completing an access to a reproduction position address by the

25 reproduction control of the system controller 520.

The demultiplexer 508 transmits and supplies the video



each of which the PAT or the PMI is packetized as shown in FIG 6, are
respectively included as a part of the denodul ated data D8; however, they
are di scarded or abandoned at the denultipl exer 508. The adder 514 is
controlled by a control signal Sc3 gixing an 10 instruction of the mxing
fromthe systemcontroller 520, and m xes or superinposes in a
predetermned timng the video data DV and the sub picture data DS, which
are respectively decoded at the vide decoder 511 and the sub picture

decoder patRet,ThRer £88id ga%ke@ytaﬁi& thd &8bapickdee ! o @Rk tHideo
i nformation recordi ng 15 reproduci ng apparatus 500 to a TV nonitor, for

exanpl ede€Bd&NE1at hbe dadih dbbedandilQ, aaidtii sdgcpiiedratddddeasti® decoder
512 is outputted as an audio output fromthe information recording /

repr odueksge @ppalat USheA) the widedxiatad) Vsphakeidid datacBaANed t2Q Here,
the specific exanple of a reproduction processing routine by the system

control kab pizdune |datheDExpr@iroepeiivbly detededce to FIG 14. In FIG 14,
assunme that as an initial condition, the recognition of the optical disc

100 § n the reprneditiadly, shet paclets iRduded fre¢hgniranddoet sAryohUmg
structure and a file structure by the file system 105 (refer to FIG 3)

have beeach! sfeaddchoiy PAGHob)thiehP B isyisd tateoed @l sleswhth FId the file
system/ logical structure data interpret device 522 inside the system

control lage bedpediévely iihchidéd e £xpde BEdtHdalapedalimpld{jowmafter
obtaining the total nunber of the total titles fromthe disc conprehensive

i nf or mathiosne vieh? theySatddigiazd eidnf o abanidemdd hethd @andltibeexehsosi ng or
selecting one title
- The adder 514 is controlled by a control signal Sc3 giving an

10  instruction of the mixing from the system controller 520, and mixes
or superimposes in a predetermined timing the video data DV and
the sub picture data DS, which are respectively decoded at the vide
decoder 511 and the sub picture decoder 513. The result is
outputted as a video output from the information recording /

15 reproducing apparatus 500 to a TV monitor, for example.

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

20 Here, the specific example of a reproduction processing
routine by the system controller 520 will be explained with
reference to FIG. 14.

In FIG. 14, assume that as an initial condition, the
recognition of the optical disc 100 in the reproduction system and

25 the recognition of a volume structure and a file structure by the file

system 105 (refer to FIG. 3) have been already completed by the



fromanong them Firstly, the choice or selection of the title is perforned
at the wuser interface 720 (step Sl11), and the systemcontroller 520
obtains the information about the reproduction sequence froma reading 10
result of the file system/ logical gructure data interpret device 522.
More specifically, it obtains one or a plurality of title play lists 114
constituting the selected title 200, one or a plurality of play lists 126
specified by those title play lists 114, and the Itenms 204 constituting
the playykfethScdifroileaf 20t anfdl Ehe 7Hil@SsylsR8mPY OLRSEANG tPH ctul WaRal 0Qi cal

hi erarchy (step S12). Then, it obtains the contents of the title play |ist

115 to Deterp@Rt ATHIGRE H9T $hEMeOEh & §RDEHY cdBt:1Dl1dr 52O, PlIRYrd | Rt will) from
anong the ftitle play lists 115 obtained in the step S12 (stop S13). Then,

it exechybesxplhanBaetlEO i tickfall Mokt GFter BbtAMing kBe Aab!@ymbest 115
obtained in the step 913 (step S14). Then, it accesses the TS object 142 of

the Iteof 30k totdletitlepripducetiel Al bynPreh@e@idd VinformiaReomasi® iaf the
play list 126 specified by the title play list 115 obtained in the step
S13 A st ¢eRe A34b)inféemacicn Ifilel 10 Ao dethon i didking e Alebfing BEIt9N1321 and
25 PU (Presentation Unit) information 3021, which wll be described |later,
are al s@rmt@m@e@ fisenhe information stored in the object 57 information
file 130. These obtained information allow the association or correlation

of the above ®eseylybelde lcboicsborhicteatiohyof thél tithe iabp &Forhicd atame (refer
to FIG 7). Then, 1t executes the reproduction of the TS object 142 5

accesse@sen inkerfic@p7S0Yst6p P151@nd the system controller 520 obtains

J® My

- the information about the reproduction sequence from a reading
10 result of the file system / logical structure data interpret device 522.
More specifically, it obtains one or a plurality of title play lists 114
constituting the selected title 200, one or a plurality of play lists
126 specified by those title play lists 114, and the Items 204
constituting the play lists 126 (refer to FIG. 7) as the processing of

15 the logical hierarchy (step 812).

Then, it obtains the contents of the title play list 115 to be
reproduced firstly or secondly (e.g. title play list #1) from among the
title play lists 115 obtained in the step S12 (step S13).

Then, it executes the Pre command 116 included in the title

20 play list 115 obtained in the step S13 (step S14).

Then, it accesses the TS object 142 of the Item 204 to be
reproduced firstly or secondly, on the basis of the play list 126
specified by the title play list 115 obtained in the step S13 (step
S15). Especially in the embodiment, the AU information 1321 and

25 PU (Presentation Unit) information 3021, which will be described

later, are also obtained as the information stored in the object



Then, it judges whether or not there is a Next Itemto be reproduced on
the basis of the play list 126 specified by the title play list 115
obtained in the step S13 (step S17). If there is (step S17: Yes), the
operational flow returns to the stepsgpl5 to repeat the 10 processing of the
step S15 to the step S17. On the other hand, if there is not any Next Item
in the step S17 (step S17: No), it executes the Post command 117 i ncl uded
inthe title play list 115 obtained in the step S13 (step S18). Next, it

j udges whigrieation nfilet NS | s Thd¥extolhtdihedplidfolinsitiod 5 aildaxt thietl € P
list) to be reproduced in the title play list 115 obtained in the step S12

(step ShSyocidtiémedre cosréliteen SHOth¥eshovs *’tﬁesc@ﬂ%@tlbgi‘@dl hii@vircpiyurns to
the step S13 to repeat the processing of the step S13 to the step S19. For

exanpl eandthbebjeschodrartby tedacho B ¥j.tle (refer to FIG 8(d)), since
where to branch is 20 determ ned after the execution of the Post command

117 in the st @henSl8t bkedwtdzoLdieblr@ prodaxciou eoft Rbej WRYMEBedtn 147e step
S19. On the other hand, if there is not any Next title play list in the
st ep5 S1%ccésiabivlthe Najp Sib @ndp Fuderi es of the reproducti on processing.
Incidentally, in this enbodinent, it separately executes the 25 obtai nnment
of the contenfTheof, ithgutlgthewpleslieli et nbt5tkenstist 4t Negtt hemtid e 200 in
the step S12 and the title play list 115 to be reproduced 58 in the step

S13. Howepeoducednmry xeduisis tdfethbtpliaymenit 196t Higecisiedd b$18nk ogetder w th
the obtainnment in the step S12. (Access Flow in reproducing) Next, the flow

of the adagskist ilBepbodittadignathd Beep 18 (BtdPIB1H, r dfoyltliregid (§#y oduci ng
apparatus 500, which uses the title play
- S17: Yes), the operational flow returns to the step S15 to repeat the
10 processing of the step S15 to the step S17. On the other hand, if
there is not any Next Item in the step S17 (step S17: No), it
executes the Post command 117 included in the title play list 115
obtained in the step S13 (step S18).
Next, it judges whether or not there is a Next title play list
15 (Next title P list) to be reproduced in the title play list 115 obtained
in the step S12 (step S19). If there is (step S19: Yes), the
operational flow returns to the step S13 to repeat the processing of
the step S13 to the step S19. For example, in the case of the
branch type title (refer to FIG. 8(d)), since where to branch is
20  determined after the execution of the Post command 117 in the step
318, it is possible to execute the judgment in the step S19. On the
other hand, if there is not any Next title play list in the step S19
(step S19: No), it ends a series of the reproduction processing.
Incidentally, in this embodiment, it separately executes the

25 obtainment of the contents of the title play list 115 constituting the

title 200 in the step S12 and the title play list 115 to be reproduced



lists 115 (title P lists #1 to #m and the play lists 126 (P lists #1 to
#n) as well as the AU information 1321 and the PU information 3021, as one
of the features of this enbodinent, will be explained as well as the
| ogi cal structure of the optical disggl1l00. FIG 15 is a 10 schematic
di agram showi ng an entire flow of the access in reproducing, in relation
to the logical structure of the optical disc 100. In FIG 15, the | ogical
structure of the optical disc 100 is categorized broadly into the
foll ow iy the esdebi B8l8r cHilewevaer| dyimaly &kebur dhehyb#dihmant ol ¢be
hi erarchy 403; and a | ogi c-object associating hierarchy 402 nutual ly
associ astew SBosegdther with ahehibdainfrortgin tlkeenstépeS1gi cal hi erarchy 401
is a hierarchy that logically specifies various logical information to
r epr oduce(Abeess2Blaedinr eeptddd@nghen reproduci ng, as well as the play |ist
to be reproduced and its construction content. In the |ogical hierarchy
401, disc i nf brexdt ithe fla@dof thle eatesy it hepeotducen § idtl e 20fbranstiohe |i ke
on the optical disc 100 is witten within the disc information file 110
(refr rec#Htding3), repwbduningenppaeptesdusdd prwiseduanes Zhei tiftbs nEltaiyon 120d
of the entire contents on the optical disc 100 is witten within the play
list i nfizteekifohtitld & Lizds (rleterdfmd amdctha)playOlibbs d 26pERilisisaktlyto as t he
disc information 110d, the construction of one or a plurality of title
play |i #n9 g8 %eadbastitaiAilhgnémohation @320@rid therRUtiarfoam adhen 302T, on of
the title information table 114 (refer to FIG 3). Mreover, as the
r epr oduessi @me sfotihen fea furfesr ofithiom et inbe hewldrist enpl 2anredhsonellor a
pI urality of play lists 126 is witten,

as the logical structure of the optlcal disc 100. FIG. 15 is a

10 schematic diagram showing an entire flow of the access in
reproducing, in relation to the logical structure of the optical disc
100.
In FIG. 15, the logical structure of the optical disc 100 is
categorized broadly into the following three hierarchies: a logical
15 hierarchy 401; an object hierarchy 403; and a logic-object
associating hierarchy 402 mutually associating those two
hierarchies.
Among them, the logical hierarchy 401 is a hierarchy that
logically specifies various logical information to reproduce the
20 desired title when reproducing, as well as the play list to be
reproduced and its construction content. In the logical hierarchy
401, disc information 110d indicating the entire titles 200 and the
like on the optical disc 100 is written within the disc information
file 110 (refer to FIG. 3), and further, reproduction sequence
25 information 120d of the entire contents on the optical disc 100 is

written within the play list information file 120 (refer to FIG. 3).



each of whose play list nunbers is specified by the title play list 115.
The construction of one or a plurality of Itens 204 is witten in each
play list 126. Then, in accessing at the tinme of the reproduction, the

| ogi cal hierarchy 401 as described aggve specifies the title 200 10 to be
reproduced and the title play list 115 constituting this. By this, the
play list 126 corresponding to the title 200, and the above-described Pre
command 116 and Post conmand 117 (refer to FIGs. 8) are specified, and
further Mbree IspewriR04]1gpmsesipodisadnformtation M1, | tisd cdbB6tisctapacef i ed. 15
Therefore, according to this enbodinent, by specifying the sanme play |ist
126 usi oget tve appluedlity obtitletplaypliays LiStdnktbutifgicachpoigbé RI0® 10
construct various titles 200 in the |ogical hierarchy 401 wusing the sane
play |i stritéé ddroeny @ortivn odnthaititlet heforanetionl table 414186 fertin t he
different Pre command 116 and the different 20 Post command 117 as

descri b&dGabdy.e Momproepar esttie répredpétiynl dejuenlcbbinform stiahsp2@@ssi bl e to

construct various titles 200 in the logical hierarchy 401 using the sane
pl ay5| i shel2énstmaittemte bue ooree ppealitycofiplay dosist na@6t ionsratenhe di sc
information file 110 for storing the title play list 115, the play list 25
i nf or mateiach 6f wehds20plaoy list arimderbaspmacifiedtbyl2he tatid phey liskelng.1 | be
explained with reference to FIG 17 to FIG 21 later. 60 Then, the
| ogi c- offjlez tonstocdtaon nd drieparcplurdlity of dtetise2 @4 ¢hywiibtdn spacidh es the
attribute and the physical storing address of the TS object data 140d to
be repr@gdageldst sitas Thespeni facceshimgcatbilratime ahdher répeodostsenycti on of
the TS object data 140d 5 as being the entity data and perform an address
conver sitbe lagichk hierarchy 401 as described above specifies the title 200
10 to be reproduced and the title play list 115 constituting this. By
this, the play list 126 corresponding to the title 200, and the
above-described Pre command 116 and Post command 117 (refer to
FIGs. 8) are specified, and further the Item 204 corresponding to
this play list 126 is specified.
15 Therefore, according to this embodiment, by specifying the
same play list 126 using the plurality of title play lists 115, it is
possible to construct various titles 200 in the logical hierarchy 401
using the same play list 126. Moreover, by combining the same
play list 126 with the different Pre command 116 and the different
20 Post command 117 as described above to prepare the title pllay list
115, it is also possible to construct various titles 200 in the logical
hierarchy 401 using the same play list 126.
Incidentally, more specific data constructions of the disc
information file 110 for storing the title play list 115, the play list
25 information file 120 for storing the play list 126, and the like will be

explained with reference to FIG. 17 to FIG. 21 later.



obj ect hierarchy 403 fromthe | ogical hierarchy 401, on the basis of the

I nformation specified in the logical hierarchy 401 as described above.

More specifically, in the | ogic-object associating hierarchy 402, the
object information data 130d, which ggparates a group of 10 the contents
constituting each Item 204 into units of the AU 132 and which finely
separates each AU 132 into units of the PU 302, is witten in the object
information file 130 (refer to FIG 3). Here, "the PU (Presentation Unit)
302" is a uni Theh, agdsocilagicigbjrt CisHoRiating Phik@drchy oR0gl efengary
streans for each 15 unit of changing the reproduction. For exanple, the PU
302 is hiemditchof graupipgifiee e¢hemamtebytst keain {lackehysidal EStdiiRy and the

i ke for each vision of a "multi-vision title". If there are three audio
streansaiddrebs fRNSTS, objeetubera td0dasbefrepabiluebdnge dhteepeaififi 0 (e. g.
audio in different |anguages and the like) while 20 reproducing this
vi si on. tla ddmbixtéiionhand/or' the A stAastionade thisi TP dBRctidata adny of
associating or grouping a plurality of elenmentary streanms, such as the
vi deb sasehaming thehenfiSyobatrtand edrisrmnant addeessanoniversionr oighef one or
a plurality of PUs 302. More specifically, the AU 132 is a 25 unit of
gr oupi nghjédt biarmamhyr $08tfreamthaclogicaDhi &SR 4001 wache basighjfect ,
indirectly through the PU 302. This AU 132 corresponds 61 to a group of a
pl ural i thedfmfehovstion ppedfizdsimuthelbyichdvihiegaachgps®i als dekatibadshi p
considering the contents, for exanple, a plurality of shows or prograns
nut ual | gbolvangedblre specifiichillt, ein kheatnristobje caraksokéafinkehidharhyt he PU
302 corresponds to a 5 group of one or a plurality of elenmentary streans,
whi ch bd0@ngtheo object information data 130d, which separates a group of
10 the contents constituting each Item 204 into units of the AU 132 and
which finely separates 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 wunit of
associating and grouping a plurality of elementary streams for each
15 unit of changing the reproduction. For example, the PU 302 is a
unit of grouping the elementary stream packet ID (ES_PID) and the
like for each vision of a "multi-vision title". If there are three
audio streams in this PU 302, the user can also freely change three
audio (e.g. audio in different languages and the like) while
20 reproducing this vision,
On the other hand, "the AU (Associate Unit) 132" is a unit of
associating or grouping a plurality of elementary streams, such as
the video stream, in the TS object used in one title, and is a group of
one or a plurality of PUs 302. More specifically, the AU 132 is a
25 unit of grouping the elementary stream packet ID (ES_PID) for each

TS object, indirectly through the PU 302. This AU 132 corresponds



the sane AU 132 and which constitute a plurality of shows or prograns

mut ual | y changeabl e by the user operation when reproducing. Therefore, if
the AU 132 to be reproduced is specified, and 10 noreover, the PU 302 is
specified, then the elenentary streaggto be reproduced is specified.
Nanely, even if not using the PAT nor the PMI shown in FIG 6, it becones
possible to reproduce the desired elenentary stream from anong the

mul ti pl exed and recorded elenentary streans fromthe optical disc 100. 15

The nor eo SPeGiolpt oftad plsirklityube sHow RrAbrd ff Bk D al B havng khe PU
[ nforrration%glozf{: whi gph resptggtivel y defigg ?{le AU 132 %d thelih%PU 302

descri b@ﬁe@i@v%elu&idnﬂﬂpex@irﬁéiﬁ%diﬂ%ﬁt €heW dohtehet r pdiCeekOnfple, 42. Here,
the elenentary streamthat is actually reproduced is 20 identified or

speci fi pllubylitpeoESIAIVE 9hi shvdran empaciatly | aigddisle ehemilitaile stream
(refer to FIG 6), fromthe PU information 3021. At the sane tinme, by

convert brgatibestinfzoranal i e ilikle catThen ! e FTEr B0RY chbridspitid ke endi ng
time of the reproduction to the address information of the el enentary

stremm grbapconoart of ra plapatityicf alanerbakpistsPeais ivhididelanged of a
specific elenmentary streamis reproduced. 62 In this manner, in the

| ogi c- obheckaassotUati3y dmér aitdol 46Astittibe Qdﬁlwﬁeﬁliﬁﬂm&ersihim tgr the
physi cal address related to each PU 302 fromthe | ogical address rel ated
to eachprogradd4 nsutxeldyt echadfesble hbyobilest dveer appbyatd08 | whanphysi cal
hierarchy to 5 reproduce the actual TS object data 140d. In the object
hi er ar clr¢producing.
- Therefore, if the AU 132 to be reproduced is specified, and
10 moreover, the PU 302 is specified, then the elementary stream to be
reproduced is specified. Namely, even if not using the PAT nor the
PMT shown in FIG. 6, it becomes possible to reproduce the desired
elementary stream from among the multiplexed and recorded
elementary streams from the optical disc 100.
15 The more specific data structure of the AU information 1321
and the PU information 3021, which respectively define the AU 132
and the PU 302 described above, will be explained later with
reference to FIG. 22.
Here, the elementary stream that is actually reproduced is
20 identified or specified by the ES_PID, which is the packet ID of the
elementary stream (refer to FIG. 6), from the PU information 302I.
At the same time, by converting the information indicating the
starting time and the ending time of the reproduction to the address

information of the elementary stream, the content in a specific area

25 (or specific time range) of a specific elementary stream is

reproduced.



403, the TS object data 140d is witten within the object data file 140
(refer to FIG 3). Mre specifically, the TS packets 146 constituting a
plurality of elenentary streans (ES) are nmultiplexed at each tinme point,
and the arrangenment of the TS packetg, 146 along 10 the tinme axis enables a
plurality of elenentary streans to be constructed (refer to FIG 5). Then,
the plurality of TS packets 146 nultiplexed at each tinme point are
associated with the PU 302 identified at the | ogic-object associating

hierarchy 4021hf1His6AGHN 3, SHEFHATYgRLSGRE dobifthg! hibrairkhiyS4@ SO
possible to associate a 15 plurality of PUs 302 with one el enentary stream

(e.9. tenshadarédie conherBimty Hid 9ViedPhadress ¢abéd oabdtle PBt 2 and/ or
the elenentary streamrelated to the sanme sub picture data, anong a

pl ural i By 20frosh ah@clfR LalShaWBe &Y r 1@ each TtéR 00BN ecutedt he obj ect
hi erarchy 403, the actual object 20 data is reproduced using the physical

address obt ai Ty thBeobfeRV Bkt 408 ikodi eheRiesl 1ASSRER | 110
hi erarchy 402. As descri bjé\ég:mabove, thaﬁite t hree hi grarchi es shovml%itn FIG 15

al | ogv t hepes@autithe abthiE T Gd3ectivdalal ESPECt ThOtHABL§OLH Babrabicisy 100 in
reproducing. 25 (iii) Operation in Editing Next, the operation in the edit

of the i40frited ITH Jhgeer diatd 1468 1eRrathes REtBPPAIAL ¥Bj&d0dskevld n FIG 9
will be explained with reference to FIG 16. Here, as a precondition, the

title 20Q0 s(rasstineg FOGhe3)conM @teehsifibelllyi tile OTSt hea Geadentd@ml type
(refer to FIG 8(c)) 5 constructed of the title play li'sts #1 and #2.
Namel y, cohetit@to®gecplurality of elementary streams (ES) are multiplexed
= at each time point, and the arrangement of the TS packets 146 along
10 the time axis enables a plurality of elementary streams to be
constructed (refer to FIG. 5). Then, the plurality of TS packets 146
multiplexed at each time point are associated with the PU 302
identified at the logic-object associating hierarchy 402, for each
elementary stream. Incidentally, it is also possible to associate a
15  plurality of PUs 302 with one elementary stream (e.g. to share the
elementary stream related to the same audio data and/or the
elementary stream related to the same sub picture data, among a
plurality of changeable shows or programs).
In this manner, in the object hierarchy 403, the actual object
20 data is reproduced using the physical address obtained by the
conversion at the logic-object associating hierarchy 402.
As described above, the three hierarchies shown in FIG. 15
allow the execution of the access with respect to the optical disc 100
in reproducing.
25 (iii) Operation in Editing

Next, the operation in the edit of the information recording /



142 related to a particular title 200 which is recorded on the optical

disc 100 and the corresponding entire logical information are also assuned
to be conpleted. Now, taking as an exanple the edit processing in which
the tit le play list #3 is added, unger this 10 precondition, as the title
play I'ist 115 which is secondly reproduced of this title 200, as is the
specific exanple shown in FIG 8(c), the explanation will go on. Mboreover,
in this case, the play list 126 which is used on the title play list #3

added amdptbddudiBphjpgeiratdd 500 dwepmoGUCEd aril] B s exptsuiedl witat they
have been al ready used at 15 another title 200 on the optical disc 100

(e.g. arefdrenreatwcRIGypb.title of the enbodi ment as shown in FIG 8(d));
nanely, they are assumed to be on the optical disc 100 already. Firstly,

the edit contéldre,ane ianputeiceddbpionhethusetitiat 200 ace agAbmedt ap 1) .
Specifically, t he additional contents of the title 20 play list #3 are

i nput t edoaspliebed sas otlte ttitlee ofl e |desiuchtdabftyplae (#dfeketMOIG THeR)) t he
systemcontrol |l er 520 takes in these additional contents. Next, the title

pl ay5 | i sbn#frictedecttheadtleypldieliisis atlsyndes?. | QDagaly sthaqQtSdjeat a
generator 521 on the basis of the taken-in 25 additional contents in the

step S914@stelat&a2o aSpedtiiéileal tigle 200 whayh lik Atecovdbarorotht hptpbaly | i st
126 used on the title play list #3, 64 and the Pre conmand 116 and the Post

comand di4d IHhuinddhfeocortdspopldiyigl eatireunddeabinf@ganetiairedreaatkd urt her
other information is generated. In this case, the Post conmand 117 is
gener at edsancdd tchdie tdvangbstieidnat Naw,otakiheg baangh akhsipleheheepdoduction
of the 5 corresponding play list 126 is the title play |ist #2.
- processing in which the title play list #3 is added, under this
i0  precondition, as the title play list 115 which is secondly reproduced
of this title 200, as is the specific example shown in FIG. 8(c), the
explanation will go on. Moreover, in this case, the play list 126
which is used on the title play list #3 added and the TS object 142 to
be reproduced are also assumed that they have been already used at
15  another title 200 on the optical disc 100 (e.g. at the branch type title
of the embodiment as shown in FIG. 8(d)); namely, they are assumed
to be on the optical disc 100 already.
Firstly, the edit contents are inputted by the user interface
720 (step S91). .Specifically, the additional contents of the title
20 play list #3 are inputted as the second title play list 115 of the title
206. Then, the system controller 520 takes in these additional
contents.
Next, the title play list #3 is generated by the file system /
logical structure data generator 521 on the basis of the taken-in

25 additional contents in the step S91 (step S92). Specifically, the

play list number of the play list 126 used on the title play list #3,



Then, the title play lists #1 and #2 are nodified by the file system/

| ogi cal structure data generator 521 on the basis of the additional
contents taken in the step S91 (step S93). Specifically, the Pre comand
116 and the Post command 117 requireeédfor the 10 play list 126 used on the
title play list #2 are generated, and further other information is
generated. In this case, the Post command 117 1is generated such that the
destination of the branch after the reproduction of the correspondi ng play
li st 12@nids thewhee ccommaTeb\Vid6 aind thenbBosthecsssangd b7 momtjdirethforpl ay | i st
126 itself. In 15 the sanme manner, as for the Post command 117 of the title
pl ay |i$he play listinimberfdredgeneta tedatantdhduddsen nthenmffrmatolnranch after
the reproduction of the corresgondi ng play list 126 is the title play |ist
#3. The gendzated. t Ae phiscesse nghe nPoste cabonendeddfi isegeserpt@®Zuchd and
step S93 may be opposite. By these processing, the edit of the title

i nf or mathet thel deatinagiwr eaf ithet headckcaftefrothat reprdduetidnOof cdmpl et es.
Moreover, all of the related information in the disc information file 110,
suchb as coneesh ondiggplahéiedi 126 intbemitleoplay2Bst #2.and t he ot her
information 118, is nodified by the file system/ |ogical structure data
gener at or 521 Thegbotlaé dgtleoptaie lists| #1 g #2 stresmabifiipehbyated fike t he step
S91 and the title play list #3 nodified in the step S92 (step S94). Then,
the fil sysyemeh logicak sipaciuned degat generatwrs pilennl the ogasisl oftthect ure
data generator 521 according to the nodification of 5 the disc information
file l11@dditwpadogyntents taken in the step S91 (step S93). Specifically,

- the Pre command 116 and the Post command 117 required for the
10 play list 126 used on the title play list #2 are generated, and further
other information is generated. In this case, the Post command 117
is generated such that the destination of the branch after the
reproduction of the corresponding play list 126 is nowhere.
Moreover, it is not necessary to modify the play list 126 itself. In
15 the same manner, as for the Post command 117 of the title play list
#1, it is modified such that the destination of the branch after the
reproduction of the corresponding play list 126 is the title play list
#3.

The order of the processing in the above-described step S92
20 and step S93 may be opposite. By these processing, the edit of the
title information table 114 stored in the disc information file 110

completes.
Moreover, all of the related information in the disc
information file 110, such as the disc comprehensive information
25 112 and the other information 118, is modified by the file system /

logical structure data generator 521, according to the title play list



Then, under the control of the systemcontroller 520, the above described
all of the information is additionally witten on the optical disc 100
(step S96) to end a series of edit operation. As explained above, according
to this enbodinment, the title 10 200 can be edited by generating or

nodi fying the title play list 115 mn?hout generating or nodifying the
title list 126 itself, so that it is possible to performan efficient edit
operation as a whole. In addition, this way of editing can avoid t he

over | apgangehBeRldl 3h LHE st8 r@g;'élh& thes bithe BlagOli ga#e. thol @RI Pl € 10
save th cording 15 capaci e optica and her it is
possi bl x4t ySQQ(sEQ? e reproductlon proceSS|ng eff|C|ency (Each

I nf or mati on F le Stru re§ Next, with reference to FIG 17 to FIG 22,

various i nf ol Opnbi 1ieS GREH %fg? PPt ahedrie dBRein e

enbodi ment, i.e. the data structure I'sc in lon file 110
(2) the)phrulldtphctdf OUBREI &hdidter 130 r ot i on
file 130, évvhl ch gve been e‘%}‘ alaneld W t kal@?%{‘&elr n%:d;%%g%ggifméﬂgﬁ ‘]r’lf? be

expl gi NgH eUFisR A nif bty faReri d g@te%xggg hes. (1) Disc Information File: 25
Firstly, with reference to FIG 17 to FIG 20, the disc information file

110 wil I be eqMe,nechdedt dBbakbntSIiNGr Oftfe 3a¢eH Ccoﬁﬁrsmfrp?@?hgdhg 17 and

FIG 18 are schenatic di agrams showi ng specific exanples o

1kt s 4T e ) U VR BROPTTL
di sc i nfoti@dli @c P06 i(b&plE96) to end a series of edit operation.
- As explained above, according to this embodiment, the title
10 200 can be edited by generating or modifying the title play list 115
without generating or modifying the title list 126 itself, so that it is
possible to perform an efficient edit operation as a whole. In
addition, this way of editing can avoid the overlapping record of the
same title list 126, so that it is possible to save the recording
15  capacity of the optical disc 100, and further it is possible to try to
increase reproduction-processing efficiency.
(Each Information File Structure)
Next, with reference to FIG. 17 to FIG. 22, various
information files constructed on the optical disc 100 in the
20 embodiment, i.e. the data structures of (1) the disc information file
110, (2) the play list information file 120, and (3) the object
information file 130, which have been explained with reference to
FIG. 3, will be explained using their own specific examples.
(1) Disc Information File:
25 Firstly, with reference to FIG. 17 to FIG. 20, the disc

information file 110 will be explained in detail using one specific



In this specific exanple as shown in FIG 17, the disc information file
110 stores therein the disc conprehensive information 112, the title
information table 114, and the other information 118. 10 Anong them the
di sc conprehensive information 112 ig; conprehensive information, such as
disc volume information indicating the serial nunber of one series
constructed by a plurality of optical discs 100, total title nunber
informati on and so on. The title information table 114 stores therein the

entire eikhheplel5 Pay 17sh841FICCONSt st idibRatH: fdiihgﬁamtsh%hﬁ nd table
on which the Pre command 116 and the Post command 117 are wittenn which

are to Bpeeiee wixedn PRIObE thRAdat4 Srhbaure Bl ABUCQNiRforedstiohl e Pl ay
list 115, and the other information, e.g. information for each title, such

as ChapRIG.i Niramdi FIOH 0 Naddies ddrh gndiibBPatkesh Apth£Ospaghudes title
pointer information, title #1 information, title #2 information, and so

on. Her exabhplest of| £ quahniaid itah0s NESARRUCctEd i€ thet @IdcNgn AAGH £6Sn
information of the title #n information, i.e. the storing address

i nf o matfilerLigndi cating the storing position of the title #n information in
the title information table 114, as the 25 correspondence relationship is

i ndi cated wi t inarhonsspacificG edaimpl@ngdst BRowld tire PPENt ¢ i pOr gRdd on” i's
witten with a relative | ogical 6? address. Then, this information of the

nunber @hférrhbeivn nfilee 100t i eRredi Skheh@@ni St1d¢ r aNgEd ddmphenehERse Of the
titles as the relative |ogical address. Incidentally, the data anmount of

each st onforgnatibdr e5k2,i nher wfleomnfamdHon fthkbsd DVi e £{d atichaggaabl e byte.
5 The other information 118 is informati on about each title,

information 118.

10 Among them, the disc comprehensive information 112 is
comprehensive information, such as disc volume information
indicating the serial number of one series constructed by a plurality
of optical discs 100, total title number information and so on.

The title information table 114 stores therein the entire title

15 play lists 115 constituting each title, the command table on which
the Pre command 116 and the Post command 117 are written which
are to be executed before and after the reproduction of each title
play list 115, and the other information, e.g. information for each
title, such as chapter information within the title and the like, and

20 includes title pointer information, title #1 information, title #2
information, and so on. Here, the "title pointer information" is the
storing address information of the title #n information, i.e. the
storing address information indicating the storing position of the
title #n information in the title information table 114, as the

25  correspondence relationship is indicated with arrows in FIG. 17,

and the “title pointer information” is written with a relative logical



such as the title type, for exanple, the sequential type, the branch type,
and the |ike, which have been already explained with reference to FIGs. 8,
and the total nunber of play lists. Next, another specific exanple of the
disc information file is 10 shown ig:FIG 18. In FIG 18, a disc
information file 110" is a specific exanple in which the title 200 of the
"1l title play list type" shown in FIG 8(b) is witten by the title #1
information, in which the title 200 of the "sequential type" is witten by

the tithgd#dssNf OTABAI Ghisafdrh dfiohioENtRdenhiidled 990tidled R@ “theanch
type" is witten by the title #3 information. The basic structure of the

di sc i npbptivalli @ikcf10@ id ¥ ranged e theNBrds bh8he $7AW8 dthE Geldfivel N Whi ch
the di sc conprehensive information 112, the title information table 114,

and thel@iieal addiressmt i DividéBtale, sty edat20athbemt @Fpesth! kYotidgt his
enbodi nent, the title #1 information of the 1 title play list type is

const r ugddgtest iAfiermiatich pday blei sifiddbbyte ol £ cRahigsbbd bytdhe title #2
i nformati on of the sequential type is constructed of three title play

lists 115 (ti The Bthiest mfétniaxign) 118hes tnFbamBkah obodt ShchUfli@ss here
may be the sane as or different fromthe reproduction order of the title

play |istghldb.theBtithe tiyplel Fo#2xidthpleBihoBeqhehiPalPEAE Nt Y M dnkh
constructed of six title play lists 115 (title P lists #1 to #6). The

title |iggbepughdr Sthe ekid@pt whieh i hhoepliden i slredlywhégplaifieat Wit head
here, do not have any special neaning for the reproduction order. That is,

:.” the pefarsmftd FAGd. 19, a0d theetdandmaimbypef plag lesgter of the title play
ists
Next, another specific example of the disc information file is

10 shown in FIG. 18,

In FIG. 18, a disc information file 110' is a specific example
in which the title 200 of the "1 title play list type" shown in FIG.
8(b) is written by the title #1 information, in which the title 200 of
the "sequential type" is written by the title #2 information, and in

15  which the title 200 of the "branch type" is written by the title #3
information. The basic structure of the disc information file 110" is
the same as that shown in FIG. 17, in which the disc comprehensive
information 112, the title information table 114, and the other
information 118 are stored.

20 Then, especially in this embodiment, the title #1 information
of the 1 title play list type is constructed of one title play list 115
(title P list #1).

The title #2 information of the sequential type is constructed
of three title play lists 115 (title P lists #1 to #3). The title play

25 list numbers here may be the same as or different from the

reproduction order of the title play lists 115.



115 is arbitrary except the title play list 115 which is at the head.
Therefore, even if adding the play list in the reconstruction processing,
the edit processing, or the like of the title, it is enough to sinply add
the title play list nunber |ast, andggwile doing that, it 10 is enough to
apply a change onto each command table in the title #n information as
occasi on demands. The three title information #1, 42, and #3 as constructed
above is stored as the title information table 114 in the format of a

tabl e for eacTheitikk #3 ik réistiohndPthath@hdi kepé i@ condtreséd dfwo
specific exanples of the command table will be explained with reference to

FIG 19santitk @lagQisfsnilhdtiped fises edatphte) shaie titlélist dQ@mbrerepnmmand
table 115T is constructed to include three fields, such as a conmand

poi nt er etdé&l, thePri¢le piapridst #l whlithTis atdha Restd kheremdd n@bhave20 117T.
In the command pointer 115P, as the correspondence relationship is

i ndi cat edywspbcalr awsaning-1for l9%¢ tdproghmtiormddrdessesThaf ishenPrt&econmand
tabl e 116T and the Post command table 117T are witten as relative

addriessesse afdtHeititlerof the Hietradh Bype25he amdidohuhberitingldydidiet al Post
command nunber are witten. In the Pre command table 116T whose address is

speci fi @li5bis hhbittargoexmpt ploe tide AllbPlisst al®nehich ieacthtloé wéidh is
about 2 bytes, for exanple, are witten as a plurality of Pre commands 116

(Pre chereflsregil,evitdy if .3ddomnst thet phgy almaniandigr orgron@irtbeoat her
hand, in the Post command table 117T whose address is specified by 5 the
commandppocedsing] thie, editapeoesdsingeachtlod lilke ofi the tibbeitit2is enough
to simply add the title play list number last, and while doing that, it
10 is enough to apply a change onto each command table in the title #n
information as occasion demands.

The three title information #1, #2, and #3 as constructed
above is stored as the title information table 114 in the format of a
table for each title in the disc information file 110"

15 Next, two specific examples of the command table will be
explained with reference to FIG. 19 and FIG. 20.

In the specific example shown in FIG. 19, a command table
115T is constructed to include three fields, such as a command
pointer 115P, a Pre command table 116T, and a Post command table

20 117T.

In the command pointer 115P, as the correspondence
relationship is indicated with arrows in FIG. 19, the start addresses
of the Pre command table 116T and the Post command table 117T
are wriftten as relative addresses, and further, the total Pre

25 command number and the total Post command number are written.

In the Pre command table 116T whose address is specified by the



bytes, for exanple, are witten as a plurality of Post commands 117 (Post
commands #1, #2, ...) constituting a command group. In the specific exanple
shown in FIG 20, a command table 115T is constructed to include four
fields, such as a cormmand 10 pointegg 115P", a Pre command pointer 116P, a
Post command pointer 117P, and a command table 115T". In the command

poi nter 115P", as the correspondence relationship is indicated with arrows
in FIG 20, the start addresses of the Pre conmand pointer 116P, the Post
comandcompmband AdifRerlbl HBdstdemenbyneatlakifewbiti isanlrowt 2 bgbess

rel ati ve addresses, and further, the total Pre command nunber and the
total Pbmt exammple] areinbeitten easwd tplanaliky ¢th®rer eomanandd pbé nffae 116P
whose address is specified by the conmand pointer 115P", comrand nunbers
(e.g. coommmdn#d3)#Dbf #2he..t comabiduiseg aasomheaRdeg@hmombandhi 1gher t he
command table 115T" are witten. On the other hand, in the Post command
poi nt er hatdR inhtise Pacdremsni snd dpbte flil§Hd whdskeeaddresmnis ppeatfesd by5P",
command nunbers (e.g. conmand #4) of the command used as the Post conmmand
117 ®n the command pablierl135P, sstatemartten. edah tdfewddohaingl aladite 2115T" 25
whose command nunbers are specified by the Pre command pointer 116P or the
Post cobyhes, foi eaxample7Rreswvaitdronss a phatulofy efiRdst7@mmahdstl1T byt es,
for exanple, are witten as the commands used as the Pre command 116 or

t he Pos{Postmenmdnands #hc#dent abdystitutinigea spevinfaingd gxanpl e shown in FI G
20, it is possible to divide the command table 115T" into two for the Pre
5 command andIlfothe spePoSt eommphel.shown in FIG. 20, a command table

— 115T" is constructed to include four fields, such as a command
10 pointer 115P", a Pre command pointer 116P, a Post command
pointer 117P, and a command table 115T".

In the command pointer 115P", as the correspondence
relationship is indicated with arrows in FIG. 20, the start addresses
of the Pre command pointer 116P, the Post command pointer 117P,

15 and the command ftable 115T" are written as relative addresses, and
further, the total Pre command number and the total Post command
number are written. In the Pre command pointer 116P whose

- address is specified by the command pointer 115P", command
numbers (e.g. command #3) of the command used as the Pre

20 command 116 on the command table 115T" are written. On the
other hand, in the Post command pointer 117P whose address is
specified by the command pointer 115P", command numbers (e.g.
command #4) of the command used as the Post command 117 on the
command table 115T" are written. On the command table 115T"

25  whose command numbers are specified by the Pre command pointer

116P or the Post command pointer 117P, statements, each of which



(2) Play List Information File: Next, wth reference to FIG 21, the play
list information file 120 will be explained in detail using one specific
exanple. FIG 21 1is a schematic diagram show ng one specific exanpl e of
the data 10 structure on the play lig information table 121 constructed in
the play list information file 120. In this specific exanple, as shown in
FIG 21, the play list information file 120 stores therein play |ist
conprehensive information 122, a play list pointer table 124, and a play

| i st #nislabionfto? ipttiesn fonkkample, (dreewlitt2n 3s the cémmendb ki@l ast ype, as
the play list information table 121 (refer to FIG 3). Each Field may have
a structhe £tehadmah hndsl ther nhecBsst yommiahdriOf. each tabl e to be added.
For exanple, if there are ten play lists, the relative Field may increase
to ten Fiel dslmcidentabiys in26hstspadificeexamplsosltoen ihd IG e@0i riftosmat i on
table. Incidentally, the total nunber of Itens constituting each of the

pl ay |i pbssihlet bo #dlivide 3thd,co2nnmend] tablespesTI vialty. tRwofigr themPrehe pl ay

| i st conprehensive information (P list conprehensive information) 122
desc¥ i besmithend antherdihzcPoét thbmmandpl ay |ist table, the total nunber of
play lists, and the like. The play list pointer table (P list pointer

tabl e) 12@2)XBtay illiet InforthetmonFilee storing address of each play |ist
informati on by each play list pointer (P list #1 pointer to P list #4

poi nter). TheNsxdty witht referentertoalFiGn 21lgkdbe phay st #ifornfatiomtfilen t abl e)
126 stores therein conprehensive informati on about the play 5 list #1, the
| t em i nfl@0matilloe textplleiméd tihedgliady Using dile EPekifs¢ eknemple. FIG. 21

- is a schematic diagram showing one specific example of the data
10 structure on the play list information table 121 constructed in the
play list information file 120.

In this specific example, as shown in FIG. 21, the play list
information file 120 stores therein play list comprehensive
information 122, a play list pointer table 124, and a play list #n

15 information table 126 (i = 1, 2, 3, 4), for each Field type, as the play
list information table 121 (refer to FIG. 3).
Each Field may have a structure that allows the necessary
number of each table to be added. For example, if there are ten
play lists, the relative Field may increase to ten Fields under this
20  structure, and so does the Item information table.

Incidentally, the total number of Items constituting each of
the play lists #1 to #4 is 3, 1, 2, and 1, respectively.

Among them, the play list comprehensive information (P list
comprehensive information) 122 describes therein the size of the

25 play list table, the total number of play lists, and the like.

The play list pointer table (P list pointer table) 124 describes



i nformation table) and the other information. The play list #2 information
table 126, the play list #3 information table 126, and the play |list #4
information table 126 also store therein the same type of information
related to the play lists #2, #3, angd #4, 10 respectively. The "ltem
information table" stores therein the Item information of the total nunber
of Itenms constituting one play list. Here, an AU nunber in the AU
(Associate Unit) table witten in the "ltem#1 (Item#1 information)" or

the "l tgRitdn theMstigrihe hAlPEERtOBAChi Hld2idUiRRIrPhtibRepHUeahli Ch
stores information for “specifying the address of the TS objéct to be used

for thepldyeMst RANYEHEP 98 #Q'pSiRRGE ity PAiRafd Rigp@Ntary stream (i.e. the
vi deo gt r}gar?] Itﬁﬁe augi o] streaI;n or the sbb pi (??Jlljrg@gtrean) in the TS

object to be Thedpiey 1Re hkiemfsmifrivat itaBle 20 INst P RIMRAIIBOL. as
explained with reference to FIG 17 to FIG 21, the title 200 is

const r ugdlsid) Of 20 oLEs MREeid theh PHedoddift SinfddRat{die dbodtetpd Paki st 115
is constructed of the Pre conmmand 116, the Post command 117, the” ot her

| ogical 1is0f#1 Mehb Oted A nfBLmRItAON thibié HM2ehwhpely 1stas or@upigtf [4dAns 204 to
be reproduced. In one title 25 #n information, the whole title play lists

115 ar ejsfoeheftioandable adVtHd Jthe¥nbeforMasiinl s FRRCiHhgdlRy @pe title
play list 115 is the 72 play |ist nunber stored in the play |ist

| nf or majnferniadienl®dble G&)ﬁ,%ee(ptla%vﬂlfi@f g ligfordhheiorNesble WSd) ARference to
FIG 22, the object information'file 130 will be explained in detail using

SBZC?F?E““; ;(lglﬁagrf(gmg:c #;Lhieﬂfgg?%&ioﬁ tabla BZHCAMROI Stotieatharainh oMb Neh9Re
- type of information related to the play lists #2, #3, and #4,
10 respectively.

The "Item information table” stores therein the Item
information of the total number of Items constituting one play list.
Here, an AU number in the AU (Associate Unit) table written in the
"Item #1 (Item #1 information)" or the "Item #2 (Item #2

15 information)” is the number of the AU, which stores information for
specifying the address of the TS object to be used for the Item
reproduction, or specifying each elementary stream (i.e. the video
stream, the audio stream, or the sub picture stream) in the TS
object to be used for the Item reproduction.

20 In this embodiment, as explained with reference to FIG. 17 to
FIG. 21, the title 200 is constructed of one or more title play lists
115. One title play list 115 is constructed of the Pre command 1186,
the Post command 117, the other logical information and the play
list 126 which is a group of Items 204 to be reproduced. In one title

25 #n information, the whole title play lists 115 are stored, and the

play list number which is specified by one title play list 115 is the



structures on the AU table 131 (refer to FIG 3) constructed in the object
information file 130 and on the ES map table 134 (refer to FIG 3) related
to the AU table 131. In this specific exanple, as showmn in FIG 22, the
object 10 information file 130 storgs therein object information tables.
The object information tables conprise the AU table 131 shown in the

upper part of FIG 22 and the ES map table 134 shown in the lower part. In
t he upper part of FIG 22, the AU table 131 may have a 15 structure that

al ows phey tReassdbernsivied @f thebles 1y irfee 41 ¢h dilleol @, added. For
exanple, if there are four AUs, the relative Field nmay increase to four

Fi el ds ungerobhes miforaidtien fikee AU table 131 stores therein "AU table
conprehensive information" in which the nunber of AUs and the pointer to

each AU, 20 Hestt] Reithi kefae@cer td (RIG. @2d tHhebyéheinfaYeatin @ile"” The AU
tabl e 131 describes therein the Index nunber (Index nunmber = ...) of the

corresptB0i will B% eaplinid e id Petadb ukheg Ade Epéoifimekampld2]l FIGE) @ating an
ES table Index #min each PU #m corresponding to each AU #n. Here, the
"AU'5 | sis aurdchebatior despandi shotving 6nbospedificT¥xhngddcastthd dataxanpl e,
as nentioned above (especially, in the case of "multi-vision" 73

br oadcastiunguriet é1s theuAll table P bipefer o PIIGE.a8) cynefriatiedi nghewhi ch

are changeabl e or selectable), and it includes one or nore PUs, each of
whi ch i shjedtepifoducifion €itet13Muredwar thieh®S Pubipi talflegl B4p(r@ffer rpat ual |y
changeabl e el ementary streans which are included in each 5 AU, as descri bed
above, @G t3erdattdioethanddk tébleadriesponding to

In this specific example, as shown in FIG. 22, the object

10 information file 130 sftores therein object information tables. The
object information tables comprise the AU table 131 shown in the
upper part of FIG. 22 and the ES map table 134 shown in the lower
part.

In the upper part of FIG. 22, the AU table 131 may have a

15 structure that allows the necessary number of tables for each Field
to be added. For example, if there are four AUs, the relative Field
may increase to four Fields under this structure.

The AU table 131 stores therein "AU table comprehensive
information" in which the number of AUs and the pointer to each AU,

20 and the like are written, and "the other information.”

The AU table 131 describes therein the Index number (Index
number = ...) of the corresponding ES map table 134, as the AU
information 132I indicating an ES table Index #m in each PU #m
corresponding to each AU #n. Here, the "AU" is a wunit

25 corresponding to a "show" in TV broadcast, for example, as

mentioned above (especially, in the case of "multi-vision"



each PU is specified by the PU information 3021. For exanple, in the case
of constructing nmulti-view contents with the AU, the AU stores therein a
plurality of PUs, and each PU stores therein the pointers to a plurality
of elenmentary stream packet |Ds, whigh 10 indicate the packets constituting
the content of each view. This indicates the Index nunber in the ES map
table 134, as described later. In the lower part of FIG 22, the ES map
table 134 stores therein ES map tabl e conprehensive information, a

pl ural i hyroatlcabtinpdaxds éflﬁdim,a%rou%)- of agplhrialfty’ oPt PRy oh BT @FlREL on”, for
each Field. The "ES map tabl e conprehensive information" describes

t her ei n arbeclsazge dblet be sefedtablénied it igchled onvIemore PUESXRTh and the
i ke. 20 The "I ndex #m' includes the elenmentary stream packet |Ds

(ES_PI Def whitlheseatigp odh@itioit arnitst Mardoter, BheUSPU & af Beoup of
reproduction, the correspondi ng | ndex nunbers, and the address information

of the ehateallgrohshgesinie fensentwtedtsmeschidiedrahaviiddd ihededssi ble to
obtain the 25 elenmentary stream packet ID (ES PID) of the actual

el enent Y, astdesunibed@mbdie, e rheubBeraé InftexEbmTeprdedd oniinilied from
the 74 AU table 131. Myreover, since the address information of the

el ement aayhs PR ds quedigisdobdi tige P tilado hettit F02ISt regmeRagkple, inD can be
obtained at the same tine, It is possible to reproduce the object data on

t he basitheotasdagfecomndarueain®m ubtiAsieax Poditeads ivitleitdel AU t bheeA®rence to

FIG 1to FIG 22, in
stores therein a plurality of PUs, and each PU stores therein the
pointers to a plurality of elementary stream packet IDs, which

10 indicate the packets constituting the content of each view. This
indicates the Index number in the ES map table 134, as described
later.

In the lower part of FIG. 22, the ES map table 134 stores
therein ES map table comprehensive information, a plurality of

15 Indexes #m (m=1, 2, ...), and the " other information”, for each
Field.

The "ES map table comprehensive information" describes
therein the size of the ES map table, the total number of Indexes,
and the like.

20 The "Index #m" includes the elementary stream packet IDs
(ES_PIDs) of the entire elementary streams to be used for the
reproduction, the corresponding Index numbers, and the address
information of the elementary stream.

Constructed as described above, it is possible to obtain the

25 elementary stream packet ID (ES_PID) of the actual elementary

stream from the Index number of the ES map 134 specified from the



this enbodi nent, the nunber of the play list, which is a group of the Pre
command 116, the Post command 117, and the Item 204 to be reproduced, is
witten in one title play list 115, and this is stored in the disc
information file 110. On the other hand, as for the play 10 list itself, it
IS separately stored in the play list information file 120. Therefore,
even in the case of adding a different reproduction condition or a branch
condition to the sane play list 115, the different title 200 can be

| ogi cal A ctalsker uiilbd Meoregviry aténgheheaddrieasise inforimatiomataforthien whi ch a
new title play list 115 is sinply 15 given. In this case, by avoiding the
ver boseebimgenitpry ayfreint lkorpésyonding to2ide ieleinenpesyidtireatn yadkete t he
data volume of the play list 126 and save the recording capacity on the
opti cal 1B ean 1gp obkained at, thehesm b dinoe| it inpesaddieuto rapamdact Hbei ng
operation for a ROMtype nedia preparation and in an edit operation at a
20 recopbigctidataoni ﬂheugg_sis of thesxtinforsh gtisinnpl e t o execute an adding
operation such as adding any Pre coomand 116, Post command 117, or
reprioduct i on Asnefipladnedfinedetad widi caferenepaiaFibn bitotMEGpR2RY inl i st 126
for the g_repar ed TS object 142, which is extrenely useful. Incidentally,

t he opttbi eaprbedimpenss thaenvxdigt of dthet péay Asst,nfvdniclatison geewp difng nedi um
and a recorder or a player related to the optical disc 100 as one exanple
of the thed’natcosnmagubrldibnglye Post ewmetharichd 1dpnditthbe hreaneX®d dioned i n

t he above described enbodinent; however, the present invention is not

li ni t edberamredusned;, dalweitéen ianene fhitle adeydést dL5t hadptlaisers stiiredpr esent
invention _is _available for the other various information recording / 5

repr odudh Adrendin winlormaiiondiite 118. t Hanhihghotleers hiap d, exofelt themlay
10 list itself, it is separately stored in the play list information file 120.
Therefore, even in the case of adding a different reproduction
condition or a branch condition to the same play list 115, the
different title 200 can be logically constructed easily by adding the
title #n information in which a new title play list 115 is simply
15 given. In this case, by avoiding the verbose description of the play
list 126, it is possible to reduce the data volume of the play list 126
and save the recording capacity on the optical disc 100.
Moreover, these benefits are useful in an authoring operation
for a ROM type media preparation and in an edit operation at a
20 recorder for civil use. It is extremely simple to execute an adding
operation such as adding any Pre command 116, Post command 117,
or reproduction condition after the logical preparation of the play
list 126 for the prepared TS object 142, which is extremely useful.
Incidentally, the optical disc 100 as one example of the
25 information recording medium and a recorder or a player related to

the optical disc 100 as one example of the information recording /



the high transm ssion rate, and their recorders or players. According to
this enbodi nent, as described above in detail, it is possible to
efficiently record onto the information recording mediumone or a
plurality of titles provided with copgplicated and a 10 | arge anount of
content information that enables the interactive or special reproduction,
for exanple, and to efficiently reproduce a desired one of themrelatively
easily. The present invention is not limted to the above-descri bed

enbodi neepsodacich g happesatay berenneepldinddsi fred thiet hthdve 1dedepidiedi ng from
the scope or spirit of the invention which can be read fromthe clains and
t he ent emebadiaweht;c hioivoew erAntt enfparesant cimverdion disngotediited atb dhpar at us
for and a nethod of recording the information, an apparatus for and a

met hod opticepradideciangl the rdcofrderadr tive pdayappaMiteupréseniaimventienhod of
recordi ng and 20 reproducing the information, a conputer program for
control i$ natdidablecdpd dhe hethepr odudbiien, irdednmtdeh a sdcorrditge 4 ncl udi ng
a control signal that acconpany such changes are also intended to be

wi t s n rebeodecing oakdszaperefpohéing deebhei higntdensitR Telcoddhig i @l
Applicability An information recording nmedium a apparatus for and 76 a

met hod oherleigdr th amysmbssionf tateatarehtheir pppaderssrfpayard. a et hod of
reproduci ng the information, an apparatus for and a nethod of recording
and repr oduci Agcohdingtortims iemmbodimenputerdesprigrdabboe inodetil) ithg t he
record or the reproduction, and a data 5 structure including a control

si gnal thapoasiblasdociedfietbntily hreberd peetenthé nireforimatican reeordiplg ed to a
hi gh-density optical disc for

— medium one or a plurality of titles provided with complicated and a

10 large amount of content information that enables the interactive or
special reproduction, for example, and to efficiently reproduce a
desired one of them relatively easily.

The present invention is not limited to the above-described
embodiments, and changes may be made if desired without

15 departing from the scope or spirit of the invention which can be read
from the claims and the entire specification. An information
recording medium, an 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

20 reproducing the information, a computer program for controlling the
record or the reproduction, and a data structure including a control
signal that accompany such changes are also intended to be within

the technical scope of the present invention.

25 Industrial Applicability

An information recording medium, a apparatus for and



consuner or industrial use, such as a DVD, on which various information,
such as the main picture information, the audio information, the sub
picture information, and the reproduction 10 control information, can be
recorded at high density and furthergsgan be applied to a DVD player, a DVD
recorder, and the |like. Mreover, they can be applied to an infornation
recording medium an information recording | reproduci ng apparatus, or the
| i ke, which are inserted in or can be connected to various conputer

equi preat mdthddrof arsuidin®r thdugbiinaltidsse.ad WpPxPiise fof 7Tan@LAl M5 1. An
i nformation recordi ng nmediumon which one or a plurality of titles, each
of whi clméthal | cfyireplrbiluaio itk i iHformMRLiON WH tapgiLatus fBE0RHAa
conprising: an object data file for storing object data which constitutes a
series aiettd &ft réafrdingt a8A; répPddycinigsS the NfrdorBi4t96nf id @obPfusdroring a
plurality of play list i1nformation which defines a reproduction sequence
of the eobpgeam I6r dadmarslongdhid raesr @b f6d rdatradlict®Yarrd Upidat@l pl ay
list which is logically accessible; and a disc information file for

st orj ngstrpitral ihylwdingnfaorceaton sighalphatnakodhgepciased eRitiugid on
control information for controlling the reproduction of said object data
file, (iprepéay inventbpeaidn bat cpplikd itof oriighi-dentivy speidalydng fye pl ay
list informati on which defines the play list to be reproduced from anong
the plucahstiyn@f @ aynduistriali nise,meuchn ast or GOVIDY, s@i dwhhiély Yhsious
information file, (ii) Pre conmmand information which indicates a command
to be exmfurtredtion, such as the main picture information, the audio

~ information, the sub picture information, and the reproduction
10 control information, can be recorded at high density and further can

be applied to a DVD player, a DVD recorder, and the like.
Moreover, they can be applied to an information recording medium,

an information recording / reproducing apparatus, or the like, which

are inserted in or can be connected to various computer equipment

15  for consumer or industrial use, for example.



before the reproduction based on the one play list information, and 20
(ii1) Post conmmand information which indicates a command to be executed
after the reproduction based on the one play list information, the title
being logically constructed by one om7nore than one of the plurality of
information groups. 25 2. The information recordi ng medi um according to
claim1, 78 wherein said disc information file stores the plurality of
information groups in the format of a table for each title. 3. The

i nformation recordi ng medi um accol@i-A§MSD claim 1, 5 wherein the object
data is constructed such that an entire streamincluding a plurality of
portion streans, each of which conprises the content information, is

mul tipl exed by a unit of packet, which is a physically accessible unit and
whi ch stlor es #einformapionceeesrding mediaeenoni whoehmiicoor alplisedldty
informati on recording nmedium further conprising an object information file
for stolfnigtiess raaforernbichidsi milogbrallygronpedi tnfowni atiodetinitesatée
correspondence_rel ati onship between a plurality of packets to be

mul t9 pl &eEarded, ERPFIINE ity of portion streans as another reproduction
control information for controlling 15 the reproduction of said object
data file. 4. amebjeptodatr ifide foacetoting ahddudatacohitmgonstitivdem s,
wherein said play list information file is collectively recorded in one 20
area on 5§%iqp PhroRkert srfaraeatienng nedi um

a play list information file for storing a plurality of play list
— information which defines a reproduction sequence of the object
10 data stored in said object data file by a unit of play list which is
logically accessible; and
a disc information file for storing a plurality of information
groups including, as reproduction control information for controlling
the reproduction of said object data file, (i) play list specification
15 information for specifying one play list information which defines
the play list to be reproduced from among the plurality of play list
information stored in said play list information file, (ii) Pre
command information which indicates a command to be executed
before the reproduction based on the one play list information, and
20  (iii) Post command information which indicates a command to be
executed after the reproduction based on the one play list
information,
the title being logically constructed by one or more than one
of the plurality of information groups.

25

2. The information recording medium according to claim 1,



said disc information file is collectively recorded in another area on
said information recording nmedium and said object information file is
collectively recorded in another area on said information recording
medium 25 5. The information recordiygg nedi umaccording to claim1, 79
wherein said play list information file is collectively recorded in one
area on said information recording nedium and said disc information file
is collectively recorded in another 5 area on said information recording

medi UM vBhe¥inl SAKQY GBdd DA¥ ol 8Pt 6h Nl 2PRAERL f1fe PMrdlwbﬂiiﬂgoxqﬁﬁtwn a
plurality of titles, each of which is a |ogically-grouped information

unit, omptreudRr intkéFatinen dfegeablagoredcHngitlt0 sai d apparatus conprising: a
first reading device for recording an object data file for storing object
data which constitutes a series of content information; a second recording
device for recording a play list 15 information file for storing a

plurali®y of fley irfermation meecordiniy chediei nasoadiegr e6lueldigh g$equence
of the object data stored in said object data file by a unit of play Iist

whi ch i svhegginakhy elsjeessddieis ahaArubied surtotBapmnatitiee f@reapcording a
disc information file 20 for storing a plurality of information groups

i ncl udi ngelwdingepr qgduehliep 6DPorelon e AR, 0da dlProfc (Hich! Lo riHes
reproducti on of
the content information, is multiplexed by a unit of packet, which is

a physically accessible unit and which stores therein a piece of the

- content information,

10 said information recording medium further comprising an
object information file for storing correspondence definition
information which defines the correspondence relationship between
a plurality of packets to be multiplexed and the plurality of portion

streams as another reproduction control information for controlling

15 the reproduction of said object data file.

4. The information recording medium according to claim 3,
wherein

said play list information file is collectively recorded in one

20 area on said information recording medium,

said disc information file is collectively recorded in another
area on said information recording medium, and

said object information file is collectively recorded in another
area on said information recording medium.

25

5. The information recording medium according to claim 1,



said object data file, (i) play list specification information for
specifying one play list informati on which defines the play list to be
reproduced fromanmong the plurality of play list information stored 25 in
said play list information file, (iiygPre conmand information which

i ndicates a command to be executed before the reproduction 80 based on the
one play list information, and (iii) Post conmmand information which

i ndicates a command to be executed after the reproduction based on the one
play |isthérdiarmation, the title being logically constructed by one or nore
than one 5 of the information groups. 7. An information recordi ng nethod

of recording eagdoslay lighlirdbiinet@dn tfild €5 .cotRePi Wiy Wi @ided M one
| ogi call y-grouped information wunit, onto an information recordi ng nmedi um

10 sai d areahed saddrinifsrn@tich reecidihgashiodgunt,ogeds of recording an obj ect
data file for storing object data which constitutes a series of content

information; aasécdisd irefoonditign pfibeasscafedteedlydirBgo@add a Ahstherl5
information file for storing a plurality of play list information which
def i Bes axeneqn caidtindormedgimneecofdinlgemeldjiaat. data stored in said object
data file by a unit of play list which is logically accessible; and a third
recordi ng process of recording a disc information file 20 for storing a
plurality of information groups including, as reproduction control

i nf or mat6i.on f dn cimformldtiog #dvordeng ofppaatuifor spédbrabhecéndasa £ile, (i)
play list specification information for
plurality of titles, each of which is a logically-grouped information
- unit, onto an information recording medium,
10 said apparatus comprising:

a first reading device for recording an object data file for
storing object data which constitutes a series of content
information;

a second recording device for recording a play list

15 information file for storing a plurality of play list information which
defines a reproduction sequence of the object data stored in said
object data file by a unit of play list which is logically accessible;

- and

a third recording device for recording a disc information file

20 for storing a plurality of information groups including, as
reproduction control information for controlling the reproduction of
said object data file, (i) play list specification information for
specifying one play list information which defines the play list to be
reproduced from among the plurality of play list information stored

26 in said play list information file, (ii) Pre command information

which indicates a command to be executed before the reproduction



speci fying one play list informati on which defines the play list to be
reproduced from anong the plurality of play list information stored 25 in
said play list information file, (ii) Pre command information which

indi cates a command to be executed bgjore the reproduction 81 based on the
one play list information, and (iii) Post command information which

i ndi cates a command to be executed after the reproduction based on the one
play list information, the title being logically constructed by one or nore

than ondassdobnt e e EbyONisyr oafdTm StioA) ANAO(HEY IFystr @BhAdHeIdNg
apparatus for reproducing at |east one port| on of the recorded titles from

sai d i ninforahation nebiviliingic@rbsum 2660hendd thobe! eké@dted ATPEF SHeg: 10 a
readi ng device for physically reading information fromsaid infornmation

r ecor di mgprediiotionabgsed peptios vaicng adeMs £ énfarm & giRmoduci ng the obj ect data
included in the information read by said reading device, on the basis of

the reproducthentitienbeiig ilogivaiht iconsandetiedebpl aiyve loirSt oirBf i dfton@n 15
included in the information read by said reading device. 9. An information

r epr ®duoif iy enitfoomh atfion epfoaqusci ng at | east one portion of the recorded
titles fromsaid information recording nediumaccording to claim1,
conprising: 20 a reading process of physically reading information from
said information recording nmedium and a reproducing process of

reproduding t e ohjifeemaidba irecbudiaty hethbd idff Qfel?fai'ﬁﬁf% read by said
readi ng device, on the basis of the repr oduction cont i nformation and
t he pl aplurstity ndfotithés, omach of which is a logically-grouped information
- unit, onto an information recording medium,

10 said method comprising:

a first reading process of recording an object data file for
storing object data which constitutes a series of content
information;

a second recording process of recording a play list

15 information file for storing a plurality of play list information which
defines a reproduction sequence of the object data stored in said
object data file by a unit of play list which is logically accessible;

- and

a third recording process of recording a disc information file

20 for storing a plurality of information groups including, as
reproduction control information for controlling the reproduction of
said object data file, (i) play list specification information for
specifying one play list information which defines the play list to be
reproduced from among the plurality of play list information stored

256 in said play list information file, (ii) Pre command information

which indicates a command to be executed before the reproduction



25 included in the information read by said reading device. 82 10. An

i nformati on recordi ng and reproduci ng apparatus for recording one or a
plurality of titles onto said information recording nediumaccording to
claim1l1, and for reproducing at |eask,one portion of the recorded titles,
conprising: 5 a first recording device for recording the object data file;
a second recording device for recording the play list information file; a
third recording device for recording the disc information file; 10 a

readi ng pdQ¥HC {nf Ctrhepmﬁ% GahlY 1fs%a%ﬂﬁnwﬁ<ahrm5hen(uf)orPoSs%' dondMb@gmati on
recordi ng medi um and a repioduci ng device for reproducing the obj ect dat a

i ncl udegnfdfmbbRd RERICARLiInARcA fAd aD¥osAhA nidead BQ Q}@é’é%d ArréhgHasi s of
the reproduction control information and the play Iist information 15

i ncl udedepRodietion Béé@d'o@n”tli@@ﬂeb;?l@allgt Agpctgtidevi ce. 11. An information
recording and reproduci ng nmethod recording one or a plurality of titles

onto said i nf @heEBfitRNbefeeNdENGA]1FRIDYFFRALA By Nthd @rch@dir® tha @ Of
reproduci ng at | east one 20 portion of the recorded titles, conprising: a

firsg regand NMFoRneess Aouprcording the object data file; a second
recordi ng process of recording the play list information file; a third

recordi ng process of recording the disc information 25 file; a reading
process of physically reading information fromthe

8. An information reproducing apparatus for reproducing at
least one portion of the recorded titles from said information
— recording medium according to claim 1, comprising:

10 a reading device for physically reading information from said

information recording medium; and
a reproducing device for reproducing the object data included
in the information read by said reading device, on the basis of the
reproduction control information and the play list information

15 included in the information read by said reading device.

9. An information reproducing method of reproducing at least
one portion of the recorded titles from said information recording
medium according to claim 1, comprising:
20 a reading process of physically reading information from said
information recording medium; and
a reproducing process of reproducing the object data included
in the information read by said reading device, on the basis of.the
reproduction control information and the play list information

25 included in the information read by said reading device.



83 information recording nedium and a reproduci ng process of reproducing
the object data included in the information read by said readi ng device,
on the basis of the reproduction control information and the play |ist
information 5 included in the inforggtion read by said reading device. 12.
A computer programfor controlling record which controls a conputer
provided in said information recording apparatus according to claim®6 and
whi ch causes the conputer to function as 10 at |east one portion of said

first ragordi mh deyfdienatiohd reReearthe ' 86! Fepgodayl zagﬂgrﬁf’ﬁg furd
recordi ng device. 13. A conputer programfor controlTing reproduction which

control gedofdifbee ¢ QVpRAGIILY 5RtH]1ENLALIREQNnTEPMAdHSH 'i‘%c&ﬁdﬁ;%par at us
according to claim8 and which causes the conmputer to function as at |east

one por trhediwh SRicdrd s oficdlagmdayi ead ¥or FeSMIiAL REOYEALR ffle | .
controlling record and reproduction which controls a conmputer provided in

sai d i nfperihin off theccdirigd 20tlRRPa6AISsAfEO0r ding to claim 10 and which
causes the conputer to function as at |east one portion of said first

recosdi ng deviacfirstabeordiagodeicecrdidtardfys ¢Re cHibet HakaGireecor di ng
device, and said reproducing device. 25 15." A data structure’including a

control signala, wbéshdinebo@ng odevide afey Urabidding’ £hd | §3ayeagh of which
is a logically-grouped 84 information unit, conprising: an ogf’ect data file
for stornhfigrabirni fidaf a which constitutes a series of content information;

a third recording device for recording the disc information
- file;
10 a reading device for physically reading information from said
information recording medium; and
a reproducing device for reproducing the object data included
in the information read by said reading device, on the basis of the
reproduction control information and the play list information

15 included in the information read by said reading device.

11. An information recording and reproducing method of
recording one or a plurality of titles onto said information recording
medium according to claim 1, and of reproducing at least oﬁe
20  portion of the recorded titles, comprising: |
a first recording process of recording the object data file;

a second recording process of recording the play list

information file;

a third recording process of recording the disc information

25  file;

a reading process of physically reading information from the



a play list information file for storing a plurality of play list 5

i nformation which defines a reproduction sequence of the object data
stored in said object data file by a unit of play list which is logically
accessible; and a disc information figge for storing a plurality of
information groups including, as reproduction control information for
controlling 10 the reproduction of said object data file, (i) play |ist
specification information for specifying one play list information which
defi nes inféwmpktayn resdrdingbmedépnodasdd from anong the plurality of play
list information stored in said play list information file, (ii) Pre

command i nf or matémrodudialy pretiesat ebrepraiudng tle bbjevtedatLindindiaf ore the
reproducti on based on the one play list information, and (iii) Post
conmand inntloe matoom atii reiaddbgad£id aesdinm@ddvice ben thebulses odf fleg the
reproduction based on the one play list infornmation, the title being
| ogi cal Irgprodsttiont ecorblrobnénfurmatient hamd onke PDapf 1idte ipkermhition of
i nformati on groups.

5 included in the information read by said reading device.

12. A computer program for controlling record which controls a
computer provided in said information recording apparatus

- according to claim 6 and which causes the computer to function as
10 at least one portion of said first recording device, said second

recording device, and said third recording device.

13. A computer program for controlling reproduction which
controls a computer provided in said information reproducing
15 apparatus according to claim 8 and which causes the computer to

function as at least one portion of said reproducing device.

- 14. A computer program for controlling record and reproduction
which controls a computer provided in said information recording

20 apparatus according to claim 10 and which causes the computer to
function as at least one portion of said first recording device, said

second recording device, said third recording device, and said

reproducing device.

25 15. A data structure including a control signal, which includes

one or a plurality of titles, each of which is a logically-grouped



10

15

20

84

information unit, comprising:

an object data file for storing object data which constitutes a
series of content information;

a play list information file for storing a plurality of play list
information which defines a reproduction sequence of the object
data stored in said object data file by a unit of play list which is
logically accessible; and

a disc information file for storing a plurality of information
groups including, as reproduction control information for controlling
the reproduction of said object data file, (i) play list specification
information for specifying one play list information which defines
the play list to be reproduced from among the plurality of play list
information stored in said play list information file, (ii) Pre
command information which indicates a command to be executed
before the reproduction based on the one play list information, and
(iii) Post command information which indicates a command to be
executed after the reproduction based on the one play list
information,

the title being logically constructed by one or more than one

of the plurality of information groups.



