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SI GNAL Technical Field 10 The present jnvention relates to an information
recording nedium such as a hi gh-denshy optical disc, on which various

I nformati on can be recorded at high density, such as main picture

i nformati on or video information, audio information, sub picture

i nformation, and reproduction c | tion, an apparatus for 15 and
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a met hod of recording the infor e 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
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Technical Field
10 The present invention relates to an information recording
medinm, such as a high-density optical disc, on which wvarious
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 wvarious
25 information is recorded, such as the main picture information, the

audic information, the sub picture information, and the



the main picture information (e.g. video data), the audio information
(e.g. audio data), and the sub picture infornmation (e.g. sub figtur

are individually packetized with the reproduction 5 control i n“ﬁo%r’?éf'}i%om
(e.g. navigation data) and are nultiplgxed and recorded on a disc in the
"program streant format of the MPEG 2 " (Moving 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
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among them, there is only one stream of data compressed according

2
and t he

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
multipleied 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



appropriate for data transm ssion. According to this transport tre
format, a plurality of "elenentary streans" are transmtted '\a@ jhlé_m
time. For exanple, a plurality of shows or programs, 5 such as nmany TV
channel s of satellite digital broadcasjing, are time-division-nultiplexed
to one satellite wave and are transmtted at the sane tine. Nanely, in the
transport streamformat, it is possible to tinme-division-multiplex the

el enentary streans of a plurality of nmain pictures, each of which has a

| arge datlflPiE@u@t stht B tﬁét"ﬂsl%ént P&r@rﬁqgt gfaﬁaﬁfcg{/ﬂ% - ol (iRl e, it

IS possible to transmt at e sane tine ura novi es recorded on

I i . D sgl . ti : . d
Gestr i bod TST AT houan e’ mapfeAistMEC! (o ey hi rhSpprer T

I cture of one stream can tipl exed

and recorsq?g%m tf:{?rﬁn'&% aaﬂguéfhliiﬂt %T”’%ﬁé%%nth'i’ﬁ StBa Bl o1 UF t{rﬁé@%éﬁjn, and

the like o plurality streans, the maih pictures o ity of

Streams é’c?‘E‘Hé’tsa?(ﬁe“H ép! %%d%}?é‘ﬂg'lscﬁr ﬁﬁ?ral EYshdw§ V! r%ﬁ‘aﬁg’gi ch 20

recording is performed on the basis of the prodgram stream f ’ the

MPEG 2, (=1 fqs nnot be
g *’ﬁﬁﬁﬁw%ét“ixglag@ggl*?”bhﬂﬁhe?s gédﬂi sakbiyte? dlm b?BadQéQﬂh%{,maP@

essentially and record t her eon, are transmtted at
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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



transport streamformat, it is extrenely inportant to try to Savﬂigﬁd
recordi ng capacity on the disc and reduce the processing | oad at Lt 26‘86

of the reproduction. Especially, in the reproduction of the disc of this
kind, as opposed to a tuner for perforping sinple tuning, there is such a
strong request as to accurately performinteractive reproduction unique to
an information reproduci ng apparatus or special reproduction processing,
such as searching and scanning. 10 It is technically difficult to try,

V\hilereslpi%qpi 3 ugst [ r gi Lty on
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reproduction, and a data structure including a control signal for
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reproduction, for exanple, and to efficiently reprodtce a desired bdne of

them relgidréelsy sQani hYstrédnpgTheqaboy asoki aekupitdlyep RSB inkBVAR TON can
be achieved by an information recording nmedi umonh which one or a plurality
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unit, are Trecorded, provided with: an object data file for storing object
dat a 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



whi ch constitutes a series of content information; a play list information

file for storing a plurality of play list information which S'P?Ur@? %UUB
reproducti on sequence of the object data stored in the object data file by

a unit of play list which is Iogically5accessible; 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 10 information for specifying
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of the information groups. According toefhe I nformati on recordi ng nedi um
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the audi o I"'nformation (audi o data), ub picture n mat | on
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mul tiplexed in the format of a transport stream of e MPEG 2 descri bed
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mul ti pl exed i'n the above manner. The play list information file stores a
pluralityryd mladiiction of the object data file, (i) play list specification
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 audio 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



i nformati on which defines a reproduction sequence of the obj ecg dﬁ
stored in the object data file, by a unit of play list which i 8 L@Lc%[l}m@/
accessi ble by an information reproduci ng apparatus. The play |Iist nay be,
for exanple, a group of Itenms which arg logically accessible. The play
list information may include Iteminformation which specifies the group of
Itens. The disc information file stores a plurality of information 10
groups (e.g. "title play lists" as described |ater) including, as the
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setting or I'ke reproduc and, the
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execution o processing for a process of ending the
reproduction, afds f@iscl BRedtREHLRC IR 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



branch-condition judging or the like. Since even the play list information
whi ch defines the sane play list can be conbined with a 5 differ SLEJ
command and a di fferent Post command, due to this conbination, f ﬁ ZGUQ
possi ble to construct a different tit!j,?e. Mor eover, since even the sane

play list information can be specified by a plurality of play list
specification information, due to this specification, it is possible to
construct a different title. 10 Incidentally, in the above-described DVD,
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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 effipient 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



reproduce the title. Therefore, it is possible to efficiently record onto
the information recording nediumone or a plurality of titles %

with conplicated and a | arge anmobunt of content information thsl FJME 2006
the interactive or special reproduction, for exanple, and to efficiently
reproduce a desired one of them rel at§ vely easily. In one aspect of the

I nformati on recordi ng nediumof the 10 present invention, the disc
information file stores the plurality of information groups in the formt
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20005 9 cg definition information which deflnes t he
correspoﬁgieéntgl‘ejewg%?ﬁgnshi p between a plurality of packets to be

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



mul ti pl exed and the plurality of portion streans as another repraoduction
control information for controlling the reproduction of 5 the obﬁbgﬂjhagggg
file. According to this aspect, the entire stream such as at |east one
portion of the transport stream of the MPEG 2, includes a plurality of
portion streams, such as el enmentary st eans. Nanely, one "portion streant
herein indicates one data array or information 10 array, such as the video
stream the audio stream and the sub picture streamconstituting a series
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Theref or g,)r91{t9%# BORLTRL 5AR 00! 0FLE 10 ARRLRLIY sthlams. Namely,
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



beconmes possible to reproduce a desired show or program constru Led of the
conbi nation of or single content information 5 provided with one djonZ@@
the entire streamwhich is nultiplexed and recorded on the |nfornat|on
recordi ng medium on the basis of ? correspondence rel ati onshi p between
a plurality of packets and a pIuraI| y of portion streans nultiplexed at a
sane tinme point, which is described in the correspondence definition
information. 10 Incidentally, various information stored in the disc
informathop.fyil e, the play list information file, and the object
information file may not be nultiplexed by a unit of packet on the
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10 Incidentally, various information stored in the disc
information file, the play list 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

25 by separately obtaining the play list information, the

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

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
object data which constitutes a series of content information; a

second recording device for recording a play list information file for
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file by a unit of play list which is logically accessible; and a third
recordi ng device for recording a disc information file for sgogig ab
plurality of information groups including, as reproduction cadnfr iUL ZUDB
i nformation for controlling the repro gction of the object data file, (1)
play |list specification information f speci fying one play I|ist

I nformati on which defines the play list to be reproduced fromanong the
plurality of play list information stored in the play list 10 information

pl ural i nformation stored in info
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information, is recorde he t recordi ng device, 1
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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,



second recording device, the above-described information gr }h .g. _th
title play list) is recorded by the third recording device. [50T EH_efEﬁ%
changi ng the conbination of the sane play list information with the Pre
command or the Post command, or by s gri ng it by the plurality of play
list specification information, it is  possible to reduce, as a whole, the
recordi ng capacity required. Consequently, as for the above descri bed

i nformation recording 10 nedi um of the present i nventi on, is possible to
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Consequently, 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



of recording a disc information file for storing a plurality of

I nformati on groups including, as reproduction control informat'i (anULoQUDB
controlling the reproduction of the object data file, (i) play list
specification information for specifyjnhg one play list information which
defines the play list to be reproduced fromanong the plurality of play
list information stored in the play list information file, (ii) Pre
command i nformati on which indicates a command to be 10 executed before the
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command i nformation which indicates a command to be executed after the

reproduchiHn 1asehien ik gabgllyPhédessiBle; dH@aTehirdNreddi@lihist pRodeakng

| ogically constructed by one or nore than one of the inforrmation groups.

15 Accor gf ”ﬁeéd}dtiﬁ? ianf @IsERtinghr meGpinli fide MBS NOStRinghe PSlRS@Mty igfvention,
as 1s the case of the above-described information recording apparatus, the
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recordi ng process. The play list rnformation file for storing the play
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information file for storing the information group, which includes, as the

reproduckhesifictisR! inforo@itiehi €or $peciPyidls lond plagciisitcabformatibar mation,
the Pre commmand i nformati on, and the Post conmmand | nformation, is

recor dedwhichhel dfivhé ﬂ@&OFﬂéﬁgli@tQQ_@S%e I3 pirbd s cedsromb dmdapentient |y of
the record of the play list information by the second recording process,

the abovgt@esigty RFdpliayf DisHEhiformEtoMP tordd ia thd pl@PaidbinRaengdednby the
third recording process. Therefore, it is possible to reduce, as a whol e,
the recofidengiiy dpactdbmiggdi irfdrmatiloASyhivh ihdicates 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 storing 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,

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

second recording process, the above-described information group is



above-described information recording nediumof the present invention, it
is possible to efficiently record thereon one or a 5 plurality of 3LjUQ§2Q06
provided with conplicated and a | arge anount of content infornation.

I ncidentally, the information recordi met hod of the present invention

can al so enpl oy various aspects in reSponse to various aspects of the
above-descri bed informati on recordi ng nediumof the 10 present invention.
The above object of the present invention can be achieved by an
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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 demodulator, from the information recording

medium by a unit of packet or the like. Then, the object data is

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

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



reproduce the titles recorded on the above-described information recording
medi um of the present invention. 5 Incidentally, the infornationJ ASJL ?DUB
reproduci ng apparatus of the present invention can also enploy vari

aspects in response to various aspecf of the above-described information
recording nediumof the present invention. The above object of the present

I nvention can be achieved by 10 an information reproduci ng nethod of
reproduci ng at | east one portion of the recorded titles fromthe
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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 inventiort (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 information 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



Incidentally, the information reproducing nethod of the present invention
can al so enpl oy various aspects in response to 5 various aspecié}gﬂjthgggﬁ
above-descri bed information recording nmediumof the present invention. e
above object of the present invention;g£an be achieved by an information
recordi ng and reproduci ng apparatus for recording one or a plurality of
titles onto the above-described information 10 recordi ng nmedi um of the
present invention (including its various aspects), and for reproducing at

| east onghB9eid&itrPhed NEnFRGALERAM FbédiREingP’ MWddRE WoFhiha fprFedentecordi ng

device for recording the object data file; a second recording device for
recordi nghtégtiBhay list information file; a third recording device for
recording the disc 15 information file; a reading device for physically

reading infornphéi@RntkIBM the iinfermBtial resdidagmedetRbdand ahe
reproduci ng device for reproducing the object data’included in the
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control “information and the play li'st”information included in the 20

i nf orgrat LapigieRd aRpebhe LEadig dB¥yeRieNAEd REFSANAEI®N NEOEITIiIhGN
recordi ng and reproduci ng apparatus of the present invention, as wth the

above- deggddivaf of {HOpFBES RN M €ERLI@NNY apparatus of the present invention,
the object data file is recorded by the first recording device, the play

list 25 infor nghicoAbbib &liject @E¢Ahdefrbyenienertiod é26 WelhbHiskd &g and
the disc information file is recorded by the third recording device. 1 3 J
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apparatus of the present invention, information is physically read
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

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

disc information file is recorded by the third recording device.



by the reading device fromthe information recording nmedium and the

obj ect data is reproduced by the reproducing device on the basi 5158 QIULh?DQB
reproduction control information and the play list information included™l
this read information. Therefore, as L r the above-described information
recordi ng medi um of the present invention, it is possible to efficiently
record thereon one or a plurality of titles provided with conplicated and

a |large amount of 10 content information. Moreover, it is possible to

t
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I nformation recor nd reproduci ng met recordrng one
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production control Information and the play list information
i ncl udedpir 4188y 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



information read by the readi ng device. According to the information

recordi ng and reproducing 5 nmethod of the present invention, a it h
above-described information recording nethod of the present i n\s;ﬁeﬁlt YJ(ML 2@@6

object data file is recorded by the first recording process, the play |ist
information file is recorded by the second recordi ng process, and the disc
information file is recorded by the third recordi ng process. 10 Then, as

wi th the above-described information reproduci ng method of the present
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controlling record which controls a 13 JUL 2006 20 conputer provided in the
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(including Its various aspects)
disc 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 informatfion 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



and whi ch causes the conputer to function as at |east one porti ?I ta
first recording device, the second recordi ng device, and the thfgh @L, 606
recordi ng device. According to the conputer programfor controlling record
of the present invention, the above ggescribed information recording
apparatus of the present invention can be relatively easily realized as a
conputer reads and executes the conputer programfroma 10 program storage
device, such as a ROM a CO-ROM a DVD-ROM and a hard disk, or as it
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communi cati on device. The above object of the present invention can be

achi evedaByarat €9 BIULRE PFOGAMAPEnHARL (ﬁi&lhg%% %ﬁbh@nagpsmwom rol s

a 15 conputer provided Tn the above-describe formati on reptroduci ng

appar at Ugn8fwhieh Ra®SRR tH¥ERlg R r (Foned Ml 88 dd 8t ‘I@éét%ﬁeﬁ?&%?éﬁ)of and
whi ch causes the conputer to function as at |east one porti'on of the

r epr oduci{ig foeYi KR or 886 dvige  hd BBcERINYLEFdRIPHEH B UnFRREMMHikgNg 20
reproduction of the preSent invention, the above described 1nformation

repr gductdéhrdRAg ddHgeOf the present invention can be relatively easily
realized as a conputer reads and executes the conputer programfroma

program st or aggceeMdiegy t6Ute 38 AW pRognREM canakégri%%eé&dd gfhard

disk, or as it executes the 25 conputer program after downll oading the
program the OpEkcht GATEHRIGEAL ERE ABYVEEded FIbbd Mrfodth ATGRT Fé e difgt he

conputer programfor controlling record and reproduction of the present
i nventi ogpphbgt@ddfetile$eek88fl 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.



I nformati on recordi ng and reproduci ng apparatus of the present invention

can be relatively easily realized as a conputer reads and 5 exe@@gﬁ%heﬁ@ig
conputer program from a program storage device, such as a ROM™ a

DVD-ROM and a hard disk, or as it exgcutes the conputer program after
downl oadi ng the program through a conmunication device. The 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 | ogheahl¥imQ E?‘ggt@ %g%lg{lﬁ h)%@gré'ﬂ;! for BSRVﬂoqﬁ%gr'\{'éJHrdaQnabj ect

data file for storing o constitutes a sé€ries of content

| nf or mat | 'oc?ué’éi%i 'C'?list t;m!éf Ogi’géé'l iﬁ%x‘étifo?ﬁ St | 39 o3 eP! géﬁfgbég"f play

list information define reproduction sequence o | ect

data stonfbrilatilh QLSRR fdf kbrdadnlhianslrabh8Yof | Ble WidmS .

| ogi cal | y accessible; and a disc ormation or stori

of i nforatdof ofll PARe rBEAHYEIY 2351y FRARGLEI{LY EARLLGEy IHAEASTRAON foOr
Byt Qata r TR (r)

controlling the reproduction of the“object data fi play Iist

A AU A i R T T B S

defi nes ep st to nong the pl ur pl ay

st i ngor g SLON-ROMNS: PHYDIROM il TR o falek, bt dg Prie

conmand nf or mat 1’'on i ndi cates a conmman e executed before the

nd_ | 2 c 0 De execite ,
repr oducki op, has ech & weeg ggta rdinStafth ogafetgle dird the | g}ogpa%

"edd
comrand i nformation V\%‘I(I; cﬁ | S a conman ecute fter the
reproducgﬁp&%&sﬂeg @%hﬁ?cé’ﬂ%np&é’%cbi st information, the A3 JUL Lutdj 22
g gi ca

title bein y constructed by one or nore than one of the plurality
of informati onpgiO4RSve 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 fo. be executed

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



According to the data structure including a control signal of the present
invention, as is the case of the above-described 5 infornation&ﬁpgﬂggingqp
medium it is possible to efficiently record onto the informati € rﬁPH@
medium one or a plurality of titles ovided with conplicated and a | arge
amount of content information that enables the interactive or special
reproduction, for exanple, and to efficiently reproduce a desired one of
them 10 relatively easily. Incidentally, the data structure including a

tol st o : ! . o
control §igngeifle lﬁgﬁagfe)g%stkﬂﬁﬁrﬁ' Ved_igé(;sdgjr I%Etéﬁé@hf% Vid YStpePeCtsS I n

response to various-as ts of the ab nformati1 on recording

medi um lt{ﬂ?ﬁit\%{ lgfgﬁgoglﬁgﬁr&{ %{lm%éé These functions and ot her advantages of

t he invention appare omthe follow ng description of

enbodi ments. BARESr HHFCE RbeCRaPh Pradtaes iﬁbﬁdiﬁﬁ‘éﬁe%ﬂgﬁﬂrs@ghﬁi‘%‘ﬁ ng a

basic structure of an optical 20 disc as being o odi ment of an

i nformatygh LeeQEAL "InVEALIN, As e H&SeRde | BY CRhEOhbdvRE1EPAZheRAT T
being a schematic plan view of the optical disc having a plurality of

ar eas, tﬂﬂo?ﬂiéﬁ%ﬁoﬁgkwinﬁ%ﬁé’mlﬁﬁr titbgd gﬁ:ﬁ%&c%”@f‘ﬂ&ieﬂiﬂ%ﬁrl@@oi’ﬁ t he
e 5 Fl Gs. C

area structure 1nt radial direcfion; 2 are a sChematic diagram

of the P%V&&Heomfoﬂﬁﬁﬁro%”ke%fﬁﬁg‘ Hediten MIEE 2 4R Erad{td) bf aifled
schematic diagramof the 13 J UL 2006 23 transport stream of the MPEG 2

used i n pRev@UPILRAL (EHBIi@HRN  anfl Ca Jldrged AEAIRE | brdi aisamshowi ng

a data structure recorded on the optical disc in the enbodi nent;
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 4 is a schematic diagramshowing details of the data 5 sty rein
each object showmn in FIG 3; FIG 5 is a schematic diagram shovm erg.f ét 2@@5
el enentary streamfor a program#1 at an upper level and an el enentary
streamfor a program#2 at a mddle lgvel are nultiplexed, constituting a
transport streamfor these two prograns at a low 10 Ievel, with the

hori zontal axis as atinme axis; FIG 6 is a schematic di agram show ng the

i mpage of TS packets multiplexed in one transport streamas a packet

al i gnnentya ANg dtrf8Bm 5FGhe MEEG: @ gﬁd EhQ'e%%Be@gir%QQW(FQGI f;g phpai cal

15 construction of data on the optlca ISC 1IN I ment oclising on

the devel oprenfrgf 8 190 calndhBhar WfiketantsROkeSE B 8L8ACkYriturgn entity

hi erarchy; FIGs. 8 are schematic diagr m; show ng Two speci exanpl es of

a basic I I astituting 20 one title
shown i nh%?jéa%? Sﬂ%tergﬁfﬂgggdgg%gﬁ%g?a%?igr%ﬂzlhhqu\#hg an information recording

| reproduci ngpra@Pay glsug E&h&hedid Qh'ég?am fl:ail@e PrigRtiata

invention; FIG 10 is a flow chart showing a rec peratlon (part 1) of

25 the |§ﬂ‘1qlrcrm§.bqﬁ E£CROW G shERR RAWIENG appar at us in the enbodinment; 13
J UL 2006 24 FIG 11 is a flow chart showm’ng a record operation (part 2)

of the infornR{GONs rigcer iHmAtiCRI REHEINIhBRAALAE NS Idh td18m &MY ment ;

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 is 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

95 the information recording / reproducing apparatus in the

embodiment;



FIG 12 is a flow chart showing a record operation (part 3) of 5 the
information recording / reproducing apparatus in the enbodinent; 'E gUll_?’ZUUB
is a flow chart showing a record operation (part 4) of the i nf or rat i oh
recording / reproducing apparatus in e enbodinment; 10 FIG 14 is a flow
chart showi ng a reproduction operation of the information recording /
reproduci ng apparatus in the enbodinent; FIG 15 is a schematic diagram
showi ng an entire access flow in reproducing, in relation to the |ogical

structure of thpGoRhi Ak ﬂﬂbﬁrcchéﬁt bHoWﬁg%@@bfﬂ?%ﬁaerEﬁ@n iPatt5 29 offl ow
chart showi ng an edit operation of rnformation recording / reproducing

appar at Ug,d n Mfﬁrﬁmﬁ)&hnefﬁeordﬂt@ /17 ﬂe@r@dﬁ@ﬁ?@ﬁté p&FAGLMighowhpg one
specific exanple of the data structure of a disc in orrratlon file of the

enbodi megh} 0d@nfdfs; 18 is a schematic di agram show ng another specific
exanpl e of the datad structure of the disc information file of the

enbodi nent; FIIG199 & a ﬂﬁﬂeﬂﬁﬁfﬁsﬁb%hgn& %@QM@%ﬁé@ﬁtﬁiﬁspiﬂﬁwmﬁp' e of
t he data structure of a command tabl e of the enbodi nent FIG 20 is a

schemat i gy i qgff@ﬁn’ﬁt%ngr@dtﬁwﬂﬂg SpeGiepre d ulx @ppﬁréthfs daha gheucture
of the command table of the 1 3 JUL_ 2006 25 enbodinent; FIG 21 is a

schemat | gm@oAdHiddRShowi ng one speci fic exanpl e of the data structure of a
play |ist information table constructed in a

FIG. 13 is a flow chart showing a record operation (part 4) of
the information recording / reproducing apparatus in the
embhodiment;

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



play list information file in one specific exanple of the enbodiment; 5
and FIG 22 is a schematic diagram showi ng one specific exanpl ég QjUEhgp%‘
data structures of an AU table constructed in an object information frIt
and an ES nap table related to the AL& able in one specific exanple of the
enbodi nent. 10 Best Mode for Carrying t the Invention The best node for
carrying out the present invention will be hereinafter explained in order,
for each enbodinent with reference to the drawings. 15 (Information

Recor di ng, Nediiiidnihe embodi ment of an information recording nediumof the
present rnvention Vill be explained with reference to FIG 1 to FIGs. S.

In thi nbodi t .ot he i t OR: di . ' :

| nvent s on i 5. aber aF 1 LR BERRAC Bt €A i AE DL o EBERRAE. i g
en . ai “diScor 20" . fecordin

opt i cal o 00 AR B3, oL EPYaP st BlisThlatioh RpRERbASPLIMRNEF " )

The UPPBTa PHs RrobhGti nim@;ﬁ%%n?lségg 'g;ﬂ%eﬁ@w&ftﬁéﬁs dig@énfﬁ sC 25

structur ving a plurality of areas, ottompart 1s schematic
di agrsam gf, gt he area structure in its radial direction. 13 J UL 2006 26 As
shown in FIG 1, an optical disc 100 is recordable in various recording

net hods, such a t s i . e | L t hod,
T o st BIG2 ZBRLsORbhatl: TR oo fin 4 N b
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 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.



information a plurality of times or only once. It is provided jynth 5
| ead-in area 104, a data record area 106, and a | ead-out area. ‘HB J&ZL 3005

recordi ng surface on the disc main body, which is about 12 cmin dianeter,
as is the DVD, with a center hole 10 s the center, in the direction from
the inner circunference to the outer circunference. |n each area, groove
tracks and |l and tracks are alternately placed 10 spirally or coaxially with
the center hole 102 as the center, for exanple. These groove tracks may be

wobbl ed, and pgg- Bhb 8% BRGSO, rrsﬁ SRtRIANAIs O PR PEcdtBaBlatks.
I nci dent ally, the present” “invention is not specially |imted to an optical

disc_haviagidiieseoolditge ntéttRfls, Sucheaendaghbe. AR AIOHAtGNagH 8

transport stream (TS) “recorded on the optical disc of the present

i nvent i O?h bltx%mﬁw g dikd eﬁlﬁt«,ﬁnﬁelé 9055551(321(@}9@&& ﬂv%tea( b) .

FIG 2(a) is a schematic di agram showi ng the conf iguration of

convent i i@lm P98 2 PIraeAy of tihes WPER IS oRted TPIRro9Ped Fvliﬁh g(b) is a
20 schematic di agram'show ng the configuration of the transport stream

(TS) of 1heaWREG& 104, B @at@(@):or&%eﬁrm 2ahdt 4 gapuiagd Hees 109 oanl y one
video streamfor vided data as being the nain picture information, and

further gi i‘éco%mﬁgséuﬁa%b'ddl? thler 8B Ah BYdYOwdALR ASabBeuLPU S Ren 2R audi o
information, and also (iii) at nobst 32 sub picture streanms for sub picture

data as B?&ﬂ%tbi‘ea@i@ tRieCOW P, iWtRATBEARY, halON029as itHR cehtérUin tBRQO6 27
axis t. Nanely, the video data multiplexed at an arbitrary time tx is

rel ated Hor&QAidn tHBEnPR ikEEr if QafericeLXaMH e oudep! dk@hinf¥rhce.vi deo
streans corresponding to a plurality of TV shows or novies
' 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

90 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

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

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



cannot be included in the programstreamat the sane tinme. In 5_,0xd to
mul tiplex the TV show and the |i ke acconpanying pictures and tf!agaﬁhl_ cﬂrﬂﬁﬁ
record them at |east one video streamis required for each TV show and
the like, so that the program streamdpormat in which only one video stream
exi sts cannot allow the plurality of shows and the like to be
transmtted or recorded after multiplexing 10 them In FIG 2(b), one
transport stream (TS) includes (i) a plurality of video streanms, as an

el ement aaxiékg gy%ﬁlr%ﬁ,eﬁﬂ% _v_ti)ﬁgo Ya e dRifleaedPet M biPBitFalry fRbed Yke

I nf or mati on, i) a plurality of audio streans, as an

el ement ajy rgdt%gngcf Eﬁl}(’ftﬁre bhe v%ée@%ﬁ:@aﬂﬁ} apgs xamigld, he tp@ﬂﬂ&ﬁty of

i nformation, an i11) a plurality of sub picture streans,” as an

el ement agyy &f 1@ RBA ESkob s goliag0to P PIUr81i4et & a5V hgidies tdienfeiHeBi Cture
I nformation. Nanely, the video data multiplexed at an arbitrary tine tx is

rel ated tonhBe holiWcdhibd B tHAPRoghafP Bhre il a@XAHP! Sambh@Pé Ur ghity of
video 20 streans corresponding to a plurality of TV shows or novies can be

i ncl udedo} gt 6 ﬁaﬁﬂmektﬂ?& TARh bR SREHiké Wcohfp Si8pisid Besturaove, the

transport streamfo t whose transmssion rate is high ™ and in which there

are the phyrglddym®f ol ASQra! {REME HRNeddt B HiReoPkttedhh i¥ AlgdiYeghows and
the like to be transmtted or recorded 25 after nultipl exing t%em However,

di gital p0aderstVnghdwaind eRRIIG¥E, 30 B4 ShiengrédiaRAirbafl F&aAREGAS not
transmt the sub 1 3 JUL 28 picture stream Incidentally, in FIG 2(a) and

FIG 2(bijphitReoNif8festidmamtidign A4t cahnddnallendtHd@leHAliPY GFUTY Stream
are arranged in this order
‘ 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 time 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



fromup to down for explanatory conveni ence; however, this order is 5 not
intended to correspond to an order of nmultiplexing themin units ?%L e
packet, as described later, or the like. In the transport stream NQJL L
conmbi nation, which is one video stre two audio streans, and two sub

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

el enent apyt1ot-beArEaLES) in the above manner, i.e. to sinultaneously record
onto it e plurality of shows or prograns, wthin the |[imt of the record

rate. 15 Nexhh?ci%h%aﬂ"y{'iﬁt}!’%@. Qg&pagadFP@. tz*as}:omé GBedbbfea@Otne! | be

explained with referencé’'to FIG and FIG 4. FIG 3 1s a schematic

di agram ghay Rerd s, Gal & tHlr $ieh gﬁ@t&fe?gf&%qn Yol Bfraild $R!enG5 $5ddP0- FIG
4 is a schematic diagram show ng details of the data structure in each
Obj eCt  SRQWA dﬁ,t'&' Fowh fo%%k?latrba?t PLAIAL 117 RS %Wex?er"ithti% Srdes ig |
reproduction it sequentially exetuting a plufality of "play Ii1sts", and

is a4 Oghﬁﬁllihi’enhégﬁié &Fﬂ*éﬂggnﬂ_”ﬂot anSHderat ANA tHTFYkSn Qﬂe?ﬁ‘?n-r']{}eﬁi%gow- The

"play list" is a e for storing information necessary for t
reproduchs o ckeh, a3 dePEEbkd 188, bP tNeLKkEed W tbﬂeatr@ﬂ,ég)%lrt ttr@hm,! tEMB",

each of 25"which stores information about the reproducti range of’_ t he
obj ect  pReaGiEBMdN8nORI Bk idBHR FiRG irealh Yiwo! PR Sirdah OF #RAI on” JUL
29 indicating a start address of the object and " poi nt information”

I ndi cati pgoagu Bt cBGPE it efind, N tURGRIBS %g%&'.(‘jés}ﬁo‘%iﬂé Bo &t shb@ for

I ncidentally, these "IN point "i nfornmation" QUT pol nt
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 disec 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 "Items”, each of

25 which stores information about the reproduction range of the object

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



i nformati on" may show the addresses directly, or show the addresses 5
indirectly by showng a tine length or a tinme point on a repro@éﬁwftf*ﬁé_?;
axis. The "object" is the entity information of a content constituting the”
transport stream of the MPEG 2 descriped above. In FIG 3, the optical

disc 100 is provided with the foll ow 10 four files as a | ogical
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

e e AT 048 006 0 B om0 A oo
e 9P ekl 00 o0 aAbed BESELSIAA 5o SRR AR sggEn 9o,

1. Mool ool SRS € OnT SRATeL { BEsdi BydySt eA0S Gy hep e 1 the

| ead-i n aréa t ta record area 6, an er it is

o 0 BOSBlbfyifopt RGN 4D 0:500A Jirtul AP U g ot

record area ead-1n area -out area

108 ks .G . exi st .. ' : Ny G 3 b
100 10U beqhly, o ShORRLL B, P JLAgF o BBy B, B o9 can b

corpr ehepst g 0 0h Bl n.abo U eauale OByl Skt add if o 25

stores di conpr éhensi ve ‘1 nf orna ron"ta 114,

d oth | ' : ' ' U 30
it or mat L e e b ERuti (Reru AR R BRAr S TP R 2 et
opti cal Qbﬁge;oo, for exanple.

In FIG. 3, the optical disc 100 is provided with the following

10 four files as a logical structure: a disc infoi'mation 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 disec 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 1086.

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



Especially in this enbodi ment, as described later, the title ipfor I Qn
table 114 stores a plurality of title play lists (refer to 5 F‘Fa ﬂg)ﬁ]ﬂﬁ
which is one exanple of an information group including play |ist
specification information, a Pre co nd, and a Post command, in the
format of a table for each title (refer to FIG 17 and FIG 18). The pl ay
list information file 120 is a reproduction sequence 10 information file.
The play list information file 120 stores a play (P) list information
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data file eachltemconstltute I'n eac
| ogi cal pgdrgsy, 13 JUL 2006 31 that is a reproduction object) and about t he
reproduction of the Item Especially, in this enbodi nent, the object

information fitReld0y 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 atfribute
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



stores an AU (Associate Unit) table 131 including a plurality of QU

i nformation 1321 (AU #1 to AU #n), as described later in detail ‘E n\JULESZU[]ﬁ
(El ementary Stream) nap table 134, and other information 138. 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 explained with reference to FIG 3 may be stored with each

o (e e S 545 M A B TLF L

(rjranag;apll or a m ni _ ( or exarrF I e O'Ej ect

t . . . i

obj tG a%ée%aﬁgﬂ#?f) 160CLAEbaibl, PRy bR 1RhotEhEiod Ay klzé.’%aihﬁam
CnEl 1 T . . | : y . :
Irgp\rl\ﬁducsiéktglrégﬁanlll ?fﬁi gﬁgdélovcl %ﬁ%ﬁl’?\‘@g t?%%) ulr%a]1 ?’t"imcﬁlﬁ% ?Iglﬂél%ahﬁ%: ?@AES each
Lo Cor R P PR SRR AT ER ) MR QL1
packer s B4 Blghh bty Rirodd) 1ap GRATHIA “H0d cRher dpBbibBHd 188 0100 1 s

a physically Tﬁ@ré{}ﬂg%ﬁi eg“gﬂ%’ 12@%t‘8¥eé‘§i 'ﬁggggiiﬁgh’d(}" ?l’qsei"]é’ﬁethQh unit of

packet, at | east ata, the audio pi cture data
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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 themm may be managed or administered by the file
system 105. For example, the object data file 140 can be separated

into a plur-ality 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 units 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
Jeast the video data, the audio data, and the sub picture data are

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

information may be also multiplexed in this manner. Each source



time stanp indicating a reproduction start tinme point (i.e. at @J@lgl ﬂﬂ%
of starting denultiplexing) of the TS (transport stream 5 packet on a
reproduction tinme axis etc.; and a TS packet 146, which has 188B data
anount. The TS packet 146 has a pack? header 146a at the head portion
thereof. The video data is packetize %o be a "video packet", the audio
data is packetized to be an "audio packet", the sub picture data is
packetized to be a "sub picture 10 packet", or the other data is

packet i Zﬁgfké\l?xlt@i Uhthh A& CEERES1 thibkiaa oAl S ] S&higfh syl B Baggxpl ai ned

the nmul t e recor eo dat a, e audi 0o dat e sub picture
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mul t'i pl exed, constituting a transport stream (TS) for these two prograns
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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) at the

20 lower level in the figure, with the horizontal axis as a time axis.
FIG. 6 is a schematic diégram 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

25 for the program #1 packetized are discretely arranged with respect

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



to the time axis in the elenentary stream for the program #2 (th’f ﬂﬂl?
one), for exanple. Then, these TS packets 146 are 5 multi pl exed 3?] @%
constructing the transport stream (the |ower one) for those two prograns.
Incidentally, this is omtted in FIG,5 for explanatory conveni ence, but
in fact, the elenentary stream provi C?ed with the TS packets in which the
audi o data is packetized and the sub picture streamprovided with the TS
packets in which 10 the sub picture data is packetized may be nul tipl exed
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10 the sub picture data is packetized may be mulfiplexed 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

i5 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 (j = 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



the plurality of TS packets 146 can be nutually distinguished nyphif
are multiplexed at the sanme tinme point. 5 1n FIG 6, agPAT (PrggSa#lUL 2@{%
Associ ate Table) and a PMI (Program Map Tabl e) are al so packetized in
units of the TS packet 146 and are Rﬁ%‘lti pl exed. 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 to shown
in FIG 6, as a predeternm ned packet ID. Nanmely, it is constructed such

that th Kk ' . hg: PAT 4 ' [ t th
a ES&%E%?S\A t@% speRifil ﬁgltlfél"tl)k(glo‘}ge% t'osthﬁa%%gde%em' PefipbeRt Bde as the
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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

95 to the desired elementary stream from among the multiplexed

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



object 142 shown in FIG 4 includes these PAT and PMI packets. gb %yﬂ_ 2@06
when the transport streamshown in FIG 6 is transmtted, 5 it can

recorded onto the optical disc 100 as it is, which is a great advantage.
Moreover, in this enbodi nent, the PAE and PMI as recorded above are not
referred to when reproducing the optlcal disc 100. 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 nore effective reproduction, and al so

enabl es £9 érﬁBHﬁlm ﬁ;heiﬂ sion reproduction and the like to be treated
with. On't account |n this enbodi ment, the corresponding relationship

bet ween t he n afgi@(t laC y
referring 15 to ﬁﬂ kT an %ﬁ%chl\é/l}]l'EV\Eesg uwgi‘tﬁl %53%%‘&?%?%1;&3%%, i's
stored ek e1 0] slef%wh”f&rF‘RE' anih bR es3Ph b8k tlﬂ‘l@I‘fQﬁH‘ PMT hga dikbtisabl € 131

and the map tab 134 without packetizing nor nultiplexing. Next, the
| ogi cal QaRSLUGHHER He E%Q@ﬁ mefaha@ s%w% F'IGC 6 100 Mdhifeaexpl ai ned

W th referencgpto FIG 7 and i s a schematic di agram

showisng {the, 4 g f@éoﬁmp bh‘ﬂ&tth%”oﬁw&i‘ﬁllgcatl@ OO:E‘S tﬂe@s ORptHieR!isdh $5e400,

focusi ng on the devel opnent of ogl ca hierarchy to an object hierarchy
or an enéag?nbégéarchy FIGs. 8 are schematic diagrams showi ng the details
of a basic logical construction in the title play list constituting one

title shown i mvighrovép, in (tﬂ@en%@al)m@ﬂﬁi {1 EEr ddY geMgPESirecergg@npl es of
the logical constructioninthe title play list (FIG 8(b) to FIG 8(d)).

1 UL P20 Orcens 0oy ssbrgE Ut lsanuro ) of
one Instead, referring to the AU table 181 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.

95 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}).



novi e or one TV show. Each title 200 is constructed of one or a | ur al i’ﬁtﬁ([]ﬁ

of title play lists 115 (title play lists #1, #2, ...). 5 Each tliglglhl
list 115 is logically constructed of one or a plurality of play lists 126
(play lists #1, #2, ...). Here, the pjgurality of title play lists 115

constituting the sane title 200 or a different title 200 may be
constructed of the sanme play list 126. That is, especially in this
enbodi ment, the play list 126 can be shared, as 10 shown with a plurality

of arrows conmgEEIRf7eaahtlid biptiddladiscl $00,1dRe dafplarality pEkOERsal ly,
the title play list 115 is stored in the disc information file 110 shown

in FIG 00 reheedadedt «dfcht fewHitheis 4nbpiodmly Pirdalihet 1ddeh @ e ot her
hand, the play |ist 126 is 15 stored, not in the disc information file 110

but i n thevib A lonet TV Nfiewint EHLH ithiRe 1200 isncéRetri@tgatoDbhgrpaay | st
information table 121 in FIG 3. The plurality of title play lists 115 and

the pl urghidalityodf pitdy plhstissth2bl RIEitbePRaPURIY #1602 ded. i n different areas
on the ‘optical disc 100, with the forner recor ded collectively in one area

20 agd with theatittiele 269r Hed o4 ligCldgiehWyl Bomdiatleeed a6£dneASrSHOWN in
FIG 7 and FIG 8(a), each title play list 115 is identified by a title

pl ay |i§éhﬁ@l(fbf91@&di’sﬂsi 526 r(E[@ﬁsttér#F, 42, 2.). .HeYe, Hiaeplucalieypl ay

list 115 includes information that specifies a play list #n (play |ist

nunber) ¢Mntitld pldy lists 1A% eofsthtatiie the 0@ e2bithd @00 bsta SHERrkheat i on
i nformation that specifies a particular play Ilist 126 to be reproduced

from anofigld POPIWAR beYedistRhaYed i 6ft $hd26amb3plad 1200Q 367 Whlati iss nunber .
Moreover, the title play list 115 includes a Pre command 116 indicating a
comand §&pdgabxeentgdsbemPodibdent, 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,

...). FEach 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



reproduction of this particular play list 126, and a Post command 117

I ndicating a conmand to be executed after the reproduction of UUE .
particular play list 126. The Pre command 116 is a conmand grotg 2006
constructed of zero, one or nore stagenents, which give instructions for
the automatic execution of audio streamselecting or the like in the
reproduction, and for the execution of various -paraneter setting or 10 the
like required in the reproduction. On the other hand, the Post conmand 117
i s a conwatld igs onpnconst rMotredvef, tles ditlenelay list d15simtledest a, Pnbi ch give
I nstructions for the execution of various-paraneter processing for a
process oimenghdg 1fliée indépaidgctd ocomarahd otothe execwtddrbefore the
branch-condition judging or 15 the |like. The above-described play list 126
can be stepmdidvgtiepect thingartimlprapldy dist1286t awhix Pddtecaameapday | i st
#n is given by using the title play list 115 to which a different title
play |isll#nndicgtirana commreandrf{o deenxeoutde afbae the syewidinction tife sanme
play list 126, 20 changing the Pre cormmand 116 or the Post command 117
makess i tthisoparticaldaw ptapdistut26the different title 200. In each title 200,
the plurality of title play lists 115 may have a sequential structure or a
branch structuThae Brecbomithbnide 1d6s¢y i besbmhbetired gudup reeetencied @fFl G

8(b) to FIG 8(d). 25 Moreover, as shown in FIG 7 and FIG 8(a), each play
Clist  12fers loog cad | mocenstintemedisf whéclhr gavel inslrucyioms Ifoenthéi, e.
the 13 JUL 2006 38 play itens) 204. In each play list 126, the plurality of
|t ens 20dutomathavexddudiorqofrdidilo stremhuselantingeocbridecfilst imcthee.

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 judgin'g 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 title 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



Mor eover, one Item 204 can be referred to fromthe plurality of play |Ilists
126. 5 1In FIG 7, the reproduction range of the TS object 142 i4s9 | ic?dd
speci fied by the above described IN point information and OUT p@qm g
information witten in the Item 204. skthen, by referring to object

I nformation 130d with respect to the reproduction range logically
specified, the reproduction range of the TS object 142 is 10 physically
specified. Here, the object information 130d includes various information

to fePfggngi%EégﬁaT%mpJ eeh dfh Spﬁmgrhheﬁ 19 t18d thibuligy! &of PfdmLi sgq of the

TS obje EP (Entry Pas i nformation 134d required for a data

search 'ﬁaryhehl§e0bﬂlr?é3t sééaenﬂaﬂc'ﬂ%ﬁﬁﬁﬁé’ ok N&HES HRPnéRPIsgrdSthghown in
FIG 3 includes a 15 plurality of such EP map information 134d). Wen

repr Oducm&ebbeﬂc?»ne%eﬁi obA2c Py wréfbfr@éar%l ﬁ‘%mrtﬁ%of)mﬂﬂﬂfy bERIRGUCI Ng
apparatus, which w | be described [ater, a physical address to be

reproduclqgtg foghe TS object 142 is obtai ned fromthe Item 204 and the
object information 130d, and the desired 20 elenentary streamis

reprgduced. | i hEGeMDOGhEeREpr by 856" F06ge APOYRE u*seotbéééte 12600 iks
Ioglcally constructed by using the title play list 115 and the like, and

further, §aﬁzsgﬁéﬁ&‘iw yﬂ%tﬂﬁ)deoabs&lbaaemrﬁmmt hfdien ARbACANd

hi erarchy 0 e reproduction sequence is nade the I'N point 25

i nf or mat omﬁ;nﬁnm%%mmtwm%@ﬁrmtﬂmm@ﬁczmbedmhbﬂ kegsprigf4 and by
the EP map information 134d described in the ES map .13 JUL 2006 39 table

él?"el mg :]f;fd olb?egﬂ Gnfeimakidhel J0U astthi REop s konthl3@dprvhietionepahes the
y streamto be reproduced.

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. 3 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



Now, the function of the title play list 115 and the |ike are explai ned
with the type of the title 200, with reference to FIGs. 8. %Labbﬁ
in FIG 8(b) to FIG 8(d), a play list nunmber i in the play Ils 5
information file 120 (refer to FIG 3h is described as "P list #1"

list #2", ..."P list #" (i =1, 2, ...) in each block indicating t he play
list 126. Especially in this enbodinent, the title 200 is classified 10
broadly into two categories: "one title play list type" and "a plurality

of titl egblaylBdstr=feypiw’ Flidhd 3)hef lthkt ebjdet Inforheationt #§0d| zeHidinto a
"sequential type" and a "branch type". As shown in FIG 8(b), the title 200
of the "ansblestile playehitaty stygeth tcbearprndaced. sinply of one title play
list 115 (title play list 15 #1). Its detailed construction is as

expl ai ned w t INoef elhenfenttiohnl &f theatitle plakeliekaid enaf theQik8(hye a "pl ay
list #1 (P list #1)" is reproduced. As shown in FIG 8(c), the title 200

of the "agsluéntdaivitlyphe type adniHe witleRGUcwitlhatefelengd o IGy. 8f title
play lists 115 (title play 20 lists #1, #3, and #2) are sequentially

r epr gduckrtifgntallypwhnBIGheB (hdpto ®IC.I BOAY, i argplayi Bst Tiemdedral liadthe
construction of each title play list 115 is as explained with reference to
FI G 8(aplay histHinformation €Hehl120 t(refay sy FIGst3)1id deaeribeld 45 & ligt speci fy
the play list 126. In FIG 8(c), independently of the storing order of the
play |ists",1F6list #£3,t.néPpliay #if ¢ =i hf 2y neX iweachbbleck2hdicatierg te FI G 3),
a "play list #2 (P list #2)", a "play list 3 (P list #3)", and the "play
list 1 (jHay BEstABE. 13 J U L 2006 40 are reproduced in this order.
Incidentally, FIG 8(c) shows such a specific exanple that
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)"



after preparing the title play list #1 and the title play list #2 in this

order, t
of edit

he title play list #3 is added between them by editi nj. 3T¢jiU;L

operation can be executed relatively easily by substitutin

Pre command 116 and the Post conmand J17. Nanely, it is not necess
rearrange the title play list 115 in4[he title information table 1
I's enough to add the title play list #3, which is newy prepared,

(at the
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#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 command 117
cbnstituting the title play list #1 causes the play list 126 which is
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
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
selectively reproduced following the play list 126 which is specified

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



operation by an audi ence, for exanple. Incidentally, the branch fromthe

title play list #2 to the title 5 play list #3 or #6 in FIG 8(d)

i ndi cates that even the same play list 126 (the "play list #2{)3 bhHd|

di fferent branch conditions after |ts reproduction. This shows one exarrp
of preparing different title play Ils]ts 115 by using the sanme play |ist

126. As described above in detail, according to this enbodinent, 10 in any

case of the titles of the types shown in FIG 8(b) to FIG 8(d), it is
possi bl e SO® WPRYrds i ff P nrand
116 and gggll ?g%ye%ts eggg? corrrr“grgg réﬁ;?%%é%?%\galtrcg ﬁag tl? BI%C;?OP?@’[ 115,

and by tfy ?s?g)@% Bt @%el!i(t?t bRePOSEhR! A1 ?11%‘9@%%‘%{31th"§£'ﬁ#%r&{:ﬁkr@s 200

using the sa Nor'eover, Since t

be speci § gpaﬁﬁntﬁ‘f R Hﬁﬁh‘%llﬁé’e Ofortdtd 6 [Péay lists 115, even by this

speC|f|c I on 0ssible’to construct various titles 200 using the

| | d
recording i QSEIeI}‘fggfﬁ%ﬂgfx%Pﬁeﬁﬁhp% LI GRS FRTE ikl it vy & e JR080
packef 14f, p}{ M PEAYEE A F E@ B(d) lindFc PRSI et On aet JSQJD%}(RWF{S%C()r d

onto the optical disc 100 the transport stream including na enentary

streams Ingb@l{@gl-;ﬁgﬁl gtstZ#é)) ha%:c‘da@fyr@att Brafth 3 &Ram@taftbp {tee case

of recor roadcasting onto the optlca disc 100, a plurality

of shows, ra r roed limt
of the réel%%@d%%tgg %%aglhtg%grrgﬁgys l?hodpggﬂ%u]l I p ?f?ﬁgﬂt #el%m JUL

2000 42 play ddis of b§h9yﬁ1g0£h@rsaaﬁ@ﬁa9wstrf@@.rd' ng theminto one TS

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 because of this, it is possible to

multiplex-and-record onto the optical disc 100 the transport 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

st 126 can



The enbodi nent of an information recording / reproducing apparatus B
executabl e this kind of record processing will be 5 explained he’i' ai déj\t_eﬂﬂ%
(I'nformati on Recording / Reproduci ng Apparatus) Next, the enbodi nent of the
information recording / reproducing 4%ppar atus of the present invention

will be explained wth reference to FIG 9 to FIG 14. FIG 9 is a block

di agram of 10 the information recording / reproduci ng apparatus, and FIG

10 to FIG 14 are flow charts showing its operation. In FIG 9, an

| nfor mathRikdAG0IEH okl 07 HEHAABRA FbUsrd P thvat! Ay foned 1y oadly
into a reproduction system a recor system “an record information
ont o the,pttGalg di sc 100 described 15 above, and can reproduce the

information recorded on this. In this enbodinment, the infornmation

recording /1 ephodugiinmiRIA uenSBorbfatioh FEEHARY) AUBrbARLAGKCI g as

descri bed above, but 1t Is possible to construct an rment of the

recor di g, 8RPRAHA UsxebutdBR PERREkiddV @Rt irelofd © Ifo%séi%%gr@:iﬁyslﬁ@m part
of the 20 Tnformation recording / reproduci ng apparatus 500. On the other

hands i tedSlAASAI Rbfeih@fe@NStruct an enbodi ment of the reproducing
apparatus of the present invention fromthe reproduction system part of

the i nfo”(?hifé’fhlragfﬁ{ gé&rﬁiﬁgp@g@gj@fbiﬁeg@ﬁﬁgy& 0. The information

recordi ng reproduci ng appar at us s "25 provided with: an optical

pi ckup 502 a RR&YO YRb! SRBodimIRitndhe AR OnfePhatforleTRdutahey 306, a
denul ti pl exer 508; a video decoder 13JUL2006 43 511; an audi o decoder 512;

gggglbapingéﬁ&{ﬁ&o’(?ﬁ O%pr%ﬁ%uénoia(iﬁ%r pPdéent Qn%)éﬁ'ﬁ;f‘d”ﬁ GPN1 'sd | &iplagReda nenory
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 inte 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
95 provided with: an optical pickup 502; a servo unit 503; a spindle

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



formatter 608; a TS object generator 610; a video encoder 611;  a di
encoder 612; and a sub picture encoder 613. The system5 contr&)life}ﬂgzaﬁi%
provided with a file system/ logical structure data generator 521; and a
file system/ |ogical structure datali'3nt erpret device 522. Moreover, the
menory 530 and a user interface 720 for the user input of the title
information and the |ike are connected to the systemcontroller 520. 10
Anong these constitutional elenents, the denodul ator 506, the

demul U1 py el 500414 BEAREPS19204ED pickurb Mol 8825141 Ne SUb

pi c: :Jre decoder n e ‘ad constitute reproducti on system
nostly. t g hﬁ?e%il Ngkht ut,i .t

m)duldat o%gggfe@hgﬁnpﬁﬁwfs# efd%j(}&att e gfﬁ'sgg’gf g%!t qggﬁg?gﬁo{fn%qg;)’ ?ﬁe vi deo
encoder i . . 0. Ct . 3
constit u@érh%%%?egggd%s?g&%%Ctn%ﬁe;‘.ag%tgl?ﬁf#?a@egi g&ﬁ%&égg%&q{’ h%;ser VO

it 503, uhlle SRIH 6120" Bhd5 QY spbNDipHAlC BneBbEOBNE! SPRe LpstomRrY

530, and e user Interface 7 user I nput of the title

i nforgmat { an Akt B80! iisksr AR adiiews PRIL H1E Ay sBokh 1581 a8 RItPHEEL iRty St €M and
?y. dI\/b Tg (0]0]]

the record system npDs reover, a ect data source 700, a video

are probererliod; 5Pk, M b (PSS Logtond BBy R A St r e

are preparé ile system ogical structure

data gengrafQrs531 inighady&d tid §¥3 53 §A0 Hde®rintdPrdce T@0Yoy 25 used
t eﬂhfl e sysf ﬁ

in the record system and em/ logical structure data

interpre I.GEs { i b g d i J UL
2006 44 TG S yfFe P (18! Gl HORApALbHCA FRbN HEC B BRERTred to) ¥ aser

beam on{y0, %E}gt@ﬁté&@dmﬁ&%é@p with a first power as a reading
10 Among these constitutional elements, the demodulator 5086,
the demultiplexer 508, the video decoder 511, the audio decoder 512,
the sub picture decoder 513, and the adder 514 constitute the
reﬁroduction 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
95 wused in the record system, and the file system / logical structure

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



| i ght when reproducing, and with a second power as a witing Ii»iggtg em[]ﬁ
recording while nmodulating it. The servo unit 503 is 5 controll'

control signal Scl outputted fromthe system controller 520 when
reproducing and recording, and it per4f40rms a focus servo, a tracking
servo, and the like at the optical pickup 502, as well as performng a
spindl e servo at the spindle notor 504. The spindle notor 504 is
constructed to spin the optical disc 100 at 10 a predeterm ned speed while

recei ving the mg ngligeRepYANRY 80P i RNSC lighdhedh) LEONIgiLg!d on and

Operation in Record Syst e specitic Configuration and operation

f h zcord 5 spect in the 15
of each 1,GeRYddMt !o?lgﬁltl‘fd sg(;ﬁgtalmeétfdmwlmé@gsi’;%%ﬁf&bg%( ggga{h e

i nformation recordin rept oduci ng appar at us I ned case

by Case,li%‘%% hﬁh@ﬁefeeﬂ}‘b%&c‘?n%gndgv&i@h':é Gecdrd t%)wé_} athg ﬁ?ﬁ:‘ﬁrlgfli ftng the

al ready prepared TS obj ect s case wll be ekxplained wt ference to

FIG 9 apdchl Q-eclacﬂdin%ovu'rl‘i‘ilgI %o@ul%ﬁglg-rsitpbj 9%e d8ASOLhEE 509 s

provided with a record storage, suc a video tape and a nenory, and it

storgs Tc%nt‘%?%lé%(at Bat g %nt#glnF%;i?rﬁa]lo’SJi rﬁmﬁtgﬁe f}%or%i%%?ﬁut each

title (e.g. conf 1 gurat ent o y list a e)

| 0gi cal | don@811aN80UGAh HBpkBEueNIL SAld diexbrd il UahADH hierfciimbi gt data

Dl is inputte romthe user e 720 to t system control l er 520, as

Then, t Hoe ays o hErcl i Sedto Papd e e Cat TAO IR s 02 Tl o
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

25 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



information and the |ike obtained fromthe user interface 720 821
Yes and step S22). In this case, the user interface 720 is 5 c& ﬁ BU

a control signal Sc4 fromthe systemcontroller 520, and it can perform

I nput processing according to the con Lent to be recorded, such as choosing
through a title nmenu screen. Incrderﬁally, in the case where the user

| nput has been already perforned or the like (step S21: No), this
processing is omtted. 10 Then, the TS object data source 700 is controlled

by a confrpler, %iﬁg‘ﬂ&' 1208 Ih¥li gig,l@riﬂ D244 Qé}#flofhéq n,! Pge dat a

fromthe systemcontroller 5 outputs e IS o ect ata D1. Then,

the systameant EshiamEPOsaakesn teyls a@becangﬁramlo; o Bl TS

obj ect sdurce ste and perforns the analysis o 15 data

array of; frfhen ;%%1991 at%t AkRlobEaidre PFHFRANHD dRbA lh%?ﬂfaQea'ﬂﬁiO ghgg' i ke),

t he analysis eac el enentary stream configuration andi ng

of ES P'@ng'sﬁéEE { % t%yeazmpacﬁgtthlgdeﬁéfrﬁ@t 88 NYEBFFAcca% 2B 36T | bed

| at er) virtue a TS analysis nction of the file

systgm / #P&bﬂgédpw acwﬁeroqag]]agxiag geacHaL R kystan esARIfer GR0Lhe basi s

of the PA and the packeti ze as the video’data and
the like d@éﬁflb@;%rﬁiﬂ9ﬂﬁu€3¢f&e§§ﬂa(§ amepdlﬂ@%osmé Qoneent el her 520
prepares the disc Tnformation , the p ay list information file
120, t her QRAGH, | QLR 40N dHdoingS #BQugind d hatitld e nseieh cmdkdan(refer to
FIG 3), as logical information fi edata by virtue of the file system
I' 1 ogi cafn GleHEh Wy Hﬁtﬂad 244k 24006 :46h@eRgbat Ap B had B harssey | nput
12 of the taken-1n'titl information and the |li'’ke and fromthe anal ysis

resul ts Qb fole dRbR the hke (step S21: No), this processing is omitted.

10 Then, the TS object data source 700 is controlled by a control
signal Sc8 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

95 130, and the file system 105 (refer to FIG. 3), as logical information

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



array of the TS object data D1 and each el enentary stream (step
menory 530 is used when preparing the logical 5 information flqessdﬁ.]&@ﬁﬁ

descri bed above. Incidentally, such a variation that the data about the
data array of the TS object data D1, .the data about the construction

i nformati on of each el enentary streaﬁ? and the like are prepared in-
advance, is apparently and variously conceivable. Such a variation 10 is
al so within the scope of the enbodinent In FIG 9, the formatter 608 is a

device TRASLOP! B0 JpiAl 2ena! ke GhIRL 10 SSOTMONLASOPEGR! di SO

100 the i'nf ormati on
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ot heg hgm%gxé/g@{bl{ ] éﬂa”ﬂ)é Bgséﬂgbgaatb oydifformation file data D4, the

formatt svmt I ng-contr ol y the switch control S|gnal Sc5

from the systqgye@RieAll etyR0s AR atfANNEGISthUCISH LbuRNboasE2) Si de

So as output t gl ca 5 information ata D4. In a step S26 in

FI G 10’a1‘(rm}v/ Petﬂé) gabp éUtOH%%at R file &%aaajo%uwlthgoﬁ&éwrﬁltfﬂ om the

file syste oglca str cture agenerator 521 in the step S25 or (ii)
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advance, is apparently and variously conceivable. Such a variation
10 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 objeci; 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

15 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 O 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

20 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 formatter 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

25 information file data D4.

In a step S26 in FIG. 10, (i) the logical information file data



by the formatter 608 as constructed above (step S26). 5 The sel ection

output fromthe fornmatter 608 is transmtted to the nodul atgrq6 a |~SC
i mage data D5, is nodul ated by the nodulator 606, and is rego:ﬁdg@’-omashe

optical disc 100 through the opticalypi ckup 502 (step S27). The system
controller 520 al so 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 correspondi ng TS object data D2 have not been conpletely

recordedyyetront RRe RS ﬁ%&ﬁ]ﬁ'/ I_fdg%\élr St dark AdthegebPPL0P2621 GAMHAAUI N toO
the record (step S28: ). Incidentally, there isS no preference in the

record qjtdersob chhgﬂ PR R o'rbgéé@br gata O floml the T8bBjd4 dath kbrce
corresponding TS object data . On the other hand, |¥ t he both have been

al ready 7®s 95 dRbputted ithrougheth M6t ekt &F 608 by hB el §& I chiAR-ddikrapt i cal
disc 100 is supposed to be ended, on the basis of the presence or absence

of an Wtﬁemﬁfhﬂtﬁirmssag)conlstr@@ﬁedsuﬁw.ﬁQsltézgpsm)ended,(step S29: 20
No), the operational flowreturns to the step S21, continuing the record

procgssi ng.. OTkEePédteon MAMDut fromRRSRE M N tRe cUBIed tshemittaddto Yes), a

series of record processing ends. As described above, the information

recordi nghd ra8AUCEEY D6 aPPalidktUsm2@e FethoDs idHemodedhfedr BFeseng in
the case of using 25 the already prepared TS object. Incidentally, the

exanpl e madull@ol8oshaws] idabedttRed 08t6ahe dpticdl Mis2006 thdoupfotR@t i on
file data D4 and the corresponding TS object data D2 are outputted in the

;tz gp %%%%??B{QW[SS%@ {diepl al The ayEBemonedrtirelldat 8204 dlgot he step
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 526, 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
S829: 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



possi ble to execute the output of the TS object data D2 and/or tﬁe 5 record
of the TS object data D2 onto the optical disc 100 before the _is e‘dUSE

25006

and after or in parallel with this recording, it is possible to generate
and record the logical information fijke 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 and FIG 11. Incidentally, in FIG 11,
the sane steps as those in FIG 10 have the sanme step reference nunbers,

and theijf ro4BLANG 91 Walth DA a9d thed A <866A8i0H TEGHIdet @i M2 in this
case, the simlar processing is perforned, as is 15 "the case of using the

al ready fyepahegufta®bigctihedessdd bebaboyRer HpRirdhe. fHRCUBIdaPn the
di fferencees fro%uthi s case, the I5exp| aﬁatioﬁrwi | p%er d%ne hereigrnla?%)er. In

the Casqn%nh%%ryiﬂgeaaﬂtaemrqhnghbh%tt%psasg;sorter@m o0 i3i mls@r the
transport stream bei ng broadcasted, the obj ect data 20 -source 700 is

provi ded, gisihled theeed e (BELodtHUtPOR)thieOTS 8BRict Astd T2 diwd ozl t1b oadcast
on air, for exanple, receives the TS object data D1, and transmts it to

the for malcheq @p@hénrs efljett WataSDOPoRd khebptit AR d$6¢™ 00 Beforectle@t i ON

i nformation D3 (i. I nformation corresponding to the data transmtted

t hrough ét@@ SesciMpd o068y heir’ pardl R fweth ehid Q@c@ﬁtﬁh%mi@qfét?@ééiblle 520)
i ncluding the program construction information and the ES PID infornmation,

as descrighgghdratel alldlr 2098 ¥4 15dienl iNfirehafiod Hescidpbem®a. upon receiving
Is taken into the system controller 520 and is stored into the nenory 530
(step S44)i-dhnThlecspARYirReitiig 28d0PEeHtdidat thdir outpoit etrdaant hie
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 T'S 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



formatter 608 is outputted to the nodul ator 606 by the 5 sw tching-control
of the formatter 608 (step S42), and is recorded onto the opUdaB j[ﬁgm
(step S43). Along with these operations, using the program construction

i nformati on and, the ES PID i nforrrati(rar i ncluded in the reception

I nformati on D3 taken-in upon receivi 8 and stored in the menory 10 530, the
file system/ |ogical structure data generator 521 prepares the | ogical
information file data D4 (step S24 and step S25). Then, after conpleting

the T ecq0 80l whigh RS 4R il BSuBRherie ol B 1ollosipdeoBhealydator Mt on

file da I's"a tlona recorded onto fnstep S46

ESg(rjf iﬁ ﬁegﬁ‘%ﬁme%{@erﬁg@tdai%%@r%@@}g&j@f&méﬁ?ﬁi occ% gn d@zngngzy(geg in
the case of edit 'tﬂ% gg)‘%@?ﬁ%%,n?ﬂeo tsrt rb%;éétl y}ﬁ#rﬂ %%epy agdi ng the

user input 12 of ormat’i on and user

Nt erf age 20, 1.0 tigs P O9pAEREARA " YaLi At ! %BHHPéﬂo n 808 Lhg BP0

|nforrrat|o stored in t nory 'S possl 0 prepare the

ggg: ionsa fcﬂi 3‘0?{%1. !50?0 %Eél ?{I-E@gsgl séésnl%gﬁ’gﬁggfssc?%g%%ove,
informatdr&ra{ (f;ﬁggi&q dlS?plr(Rg 98 g paratus 500 perforns the record

processing in case o e| Vi g the transport streamon air and

reCOr i ng 1 A0l b P cdDGbUEIHBRLY okl hEBeE E6EBbA il oDt i ned

when 13 J U L as I'ng I's bnce tore to an archive

appar at Ysf oﬁ%tﬁ] trhz?(;]ft;hte{]@@ PFD:)’i %rﬁ%ti&lﬁéﬂg PRLEGH FRYT §£$%nthe same

processing as t € case ready prepared TS obj ect"
wi Il do.jntormation 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

15 824 and step S25 may be performed after the step 543.

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



(1-3) The case of recording the video data, the audio data, and the 5 sub
picture data This case will be explained with reference to FIG 393@\@&@@06
12. Incidentally, in FIG 12, the sanme steps as those in FIG 1 have t he
same step reference nunbers, and theigg explanation will be omtted as
occasi on 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

pi ct ur e Walad ca@ulfe i lohéy et Yhewald rbhivd dppavatiis! Aed eEendif st or age,
such as a video tape and a nenory, and store a video data 15 DV, an audio

data DAthiBdsaisath api tHdITS 6Bfert [Bduree STy thebimelpescesidha HOLhEES are
controlled by the control signal Sc8 giving an instruction for readi ng out

the dat anf O/ thse Y Uiy HENATWAd pPeParenT'S bjectt afighilb. t he vi deo data
DV, the audio data DA, and the sub picture data DS, to the video encoder

611, the qu@)OTRE ®¥eosPiebirilingnthd hedss ldanactthecagdindatabisd the
respectively (step S61). Then, the video encoder 611, the audi o encoder
612, sandsith@ictiite dacd ure encoder 613 execute a predeterm ned type of
encode processing (step S62). The TS object generator 610 is controlled by

a control sigrphis @s&ehill bereipleinystwithcpeforehkertoSE0GadaadnFeGt s t he
data encoded in this manner to the TS object data constituting the

transpori2st iaaiektally, ZOMIGL 105t the Sade dtepshas tiesw ihhElGat®Boarray
information of each TS object data (e.g. a record data |length and the
| i ke) angatéehecsnakrstelp pefeirohos Mimberof apdcthedt expibanyict wélnbée. g. the
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
S$61). 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



ES PID, as described later, and the like) are transmtted fro e T
obj ect generator 610 as information 16 to the system controll g‘lrg]bjztg["aﬁgoB
are stored into the nmenory 530 (step S66). On the other hand, the TS object
data generated by the TS object generator 610 is transmtted to the @
side of the switch Swl of the formaPler 608. Nanely, when formatting the
TS object data 10 fromthe TS object generator 610, the fornatter 608 is
switching-controlled by the switch control signal Sc5 fromthe system

i o il el
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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 dafta array
information of each TS object data and the construction information
of each eléementary 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
S67 and step $68). 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



structure generator 521 and additionally record this onto the gimfa
di sc 100. As descri bed above, the information recording / repr ﬁ_g @6
apparatus 500 performs the record processing in the case of the recording
the video data, the audio data, and the sub picture data, which are

i ndividually prepared in advance. 10 Tncidentally, 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 expl ai ned

with refigreneatidh FAGH Qhémﬂkgl Brmlfhe! Hgépei?ltt@HaYC '7QOF|0§‘tonglée§J1e sane

steps as those in FIG 10 15 have the sane step reference nu rs, and

their e%ﬂ‘f@ ta't &‘@th%e@%nbﬂgb rﬁree 9‘36351 98 ﬁ@éﬁ%‘fh;rocﬁks?l re fRse. by

conbi ni ng t ove escri ypes o recor the

three C%g%alarin%'fﬂ%icﬂg BYS! BAVACTRL alieh the fif oby & gh%gg Ca'

information file data, and t advance (step

compl et %str{lee?pé PTG 851 SR LAIUAGEAN RPEheE Bl thel A6 tal it ter

608 (step S82 ormati o |s operationi1s
trang mt&g gpthe nodul ator 606 equipped in front of and/ or behind an
original di'sc cutting machine, as the disc inage data D5 (step S83), and

this 25 cuttigg mmmmweﬁ}é REFOh gt '{gk&%h%t?&eg%auc?geci ally

in this enbodinent, in any case the recor 2006 53 o ations

expl ai negy yi # b L THIE Y fbPmE! Che OrdQrd ?rol@ssi@rﬂc SROPRE cadd olpet

obt ai ned by anot her di'fferent reproduction procedure 1s newy adde d t he

above- degebir@th g et vl &Y dalta! thb alitisd Hath® fdRheBdub picture data,
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 anthoring 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 S82). 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

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

Especially in this embodiment, in any case of the record



as well as other logical information related thereto are taken it h
systemcontroller 520 by the user interface 720 as one portion ofybmtuzgﬁ
i nput 12 of the title information or the like. Then, as is the

above-descri bed record procedure, th 3Iogi cal information file data D4
corresponding to the disc information“file 110 including a new title play
list 115 is generated by the file system/ logical 10 structure data
generator 521 on the basis of the user input 12 of the taken-in title
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record processing. uration and Operation in Reproduction System
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el enent constituting the reprodtction systemin tion recording

[ epr odiel DaCPPRAfet 15, of Wbl tikld enfatih 2LiBRor IR CT PRER L T4 G 9 and

FIG 14. e user ‘interface 720 I1nputs the title to be reproduced, its 25
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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,



atitle menu screen. 5 Responding to this, the systemcontroll grg5 ARG
controls the disc reproduction with respect to %/he optical di c8 f‘%gL zﬁ%@
the optical pickup 502 transmts a reading signal S7 to the denodul at or

506. The denodul ator 506 denodul at es g recor ded signal recorded 10 on the
optical disc 100 fromthis reading signal S7, and outputs it as denodul at ed
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

i nfor ”atﬂh%nufsiek‘gtlft%ﬁfég‘%% %Qic%#l@roﬁédiﬁfl@% dontfblt & ppﬁﬂieggguﬁ% d data

e
D8 as being a n I'exed information” 15 part s s to the system

control | gf, @g%ee@%%ﬁo@?@ §90f 444 St Jaqgié)%?ko 'ﬂfﬂ{é@hkﬂm %*3&5‘52%@6‘; he

system contr executes’ various reproduction contr

pr ocessi . I ni I J d n I i he

opti cal %‘%gggﬁgg(t)@mcg C?%E%% ﬁgﬁg(ﬂggg?bg‘gc%’réfﬁz B%Sg%gﬁ%é%ltgok a{%}%lﬁ\cl uded
in the %Qiﬂ@%gﬂhaé&%eﬁ@ta D8 as being a nultiplexed information part, the
derul ti pl xer I's controlled by a control signal Sc2 fromthe system

contgol I er 52Ged g signnild ivgl i NS PRt L dltidnloieb20 LBREroantRe! signal

Sc2 I's transmtt to start tiplexing when conpleting an access

o a rep&fg@u‘ffepggdgeﬁiohi %tgdqnﬁl% i%cfytot Nhe opticlr Qluet 100, CRRUT heof the

system contro 20. The de pl exer 508 transmts and supplies the

vi deo 1301;’&ijl:a?g§)gk\g§ mlf?éltlﬁﬁﬂﬁs _Ufgéﬂi K5ina1399 toheh & d o Ph ity Packet,

to the video ecoder 511, e audi o decoder” 512, and the sub picture

dﬁcoder 5dg, respectively. Then, the video data DV, the audio data DA, and
t he

The demodulator 506 demodulates a recorded signal recorded
10 on the optical disc 100 from this reading signal 87, 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



sub picture data DS are respectively decoded. 5 Incidentally, the %ackets
included in the transport stream in each of which the PAT or th 52006
packetized as showmn in FIG 6, are respectively included as a part of the
denodul ated data D3; however, they e di scarded or abandoned at the

dermul ti pl exer 508. The adder 514 is controlled by a control signal Sc3

giving an 10 instruction of the mxing fromthe systemcontroller 520, and
m xes or superinposes in a predetermned tinmng the video data DV and the

sub pi C;}é[]&é%att%e%u&&’ﬂ'ﬁﬁcl%@ 4£83PAL i géﬂﬁlﬁ%qggcﬁéttb@tﬂ del &?wdef

511 and e slb picture decodér 513. The r out’putte vi deo
out put f f i i / 500 to a
de¥dde?s 11 ﬁh{@hd%‘ deeolkt 51D, anéftht%%el{}g%g?ﬂaﬂ%a? P%L HiS

TV nonitor, for exa t he ot her ’hand decoted at

the aucj'r‘ésp@@ﬁ%@ ST%e'ns HE RYAES A A% BV, Akl Quadh Q}Htaf P 5H§0r1ﬂ:f or mation

recordi ng reproduci ng dpparatus 500 to an external speaker exanpl e.

20 Here,suBioRAS data D@@b%é&be@tfv%@j}%&%ﬂ'e&n processing routine by the
systemcontroller 520 will be explained wwth reference to FIG 14. In FIG

14, gssunme thahycdgefthlli thlp seRRYS iheThddden RO n[hﬁ‘% ereta!ﬂ&‘ gpti cal
disc 100 in the reproduction systemand 25 the recognition of & vol une

StrUCtUr@a&ﬁgfﬁvﬁidhetﬁémlﬂret}iwftmg‘fukﬁcﬁé’ﬁfz%[i‘a@'éh%ﬁf ¢h FR]}FBG 3)
have been al ready conpleted by the 13 J 006 56 system controllef 520 and

L1 1) SR/ SSppalsiy alIMICHA B of e Bgeclues s ppi e Lo
after olf@keief fHE hokdisPF&] or abandoned at the demultiplexer 508,

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

95  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



of the total titles fromthe disc conprehensive information 11 n 5 the
disc information file 110 and then choosing or selecting one ti tj LrQ@UB
anong them Firstly, the choice or selection of the title is perforned at
the wuser interface 720 (step S11), d the systemcontroller 520 obtains
the information about the reproductigﬁ sequence froma 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

consti t gg E@mt *asn%ﬁﬁg{%q iéﬂf t:ﬁ%o’f]ll%n‘s?ygfe thgb’éﬁla'.lté’tf&ftm‘@ydiﬂaﬁS 126

speci fi hose | Sts 4,” an tens constituting

the play, Ih%lzélset1@§5§cre 21&1%15&@ 7% i r%%n@f@ﬂ@f%ﬁw ert>i f'%ﬁl‘ ogi cal

hi er ar chy tal e contents of e title play |ist

115 to he egﬁp{lﬂf’éef%ﬂefb éh{%gm $eo@Hér (& miﬁ%'t@lseo;@vall hﬁi%ﬁ _from

anong the play | | obtalined in t (step Then,
It exec e 115

obt ai ne ﬁl% i %%lﬁ%mg?é%&sf%&% é#%@%g%‘eg%fe%gn?%tﬁ%%i% j ect 142 of
the !;temga%og%stcouﬁ%r hacH MELA10! 7] ke rcﬁ GARY & sBlbJrlife A Bigpd L he

play lis spec etitle play |st 115 taln e step
S13 (st %H%S:\ aI ly in the enbodi ment, the AU I nformation 1321 and
25 PU ( esent atl n Unit) information 3021, which will be described | ater,
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information file 130. These obtal ne ormatlona w the associ ation or

correl atj rfe};tetr@&c@%we(Q@Csu!?ﬁdahagﬂlf@lsyme%ﬁaé&hxolmdsz@%bqaiﬁé:t

hi er ar chy er to
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 hiérarchy (step S12).

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 302I, which will be described

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



Then, it executes the reproduction of the TS object 142 5 accessed in the
step S15 (step S16). Then, it judges whether or not there is a NE%tJﬂﬂEnﬂﬂ@ﬁ
be reproduced on the basis of the play |ist 126 specified by the title

play list 115 obtained in the step 9%3 (step S17). If there is (step S17:
Yes), the operational flowreturns 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 Itemin the step S17 (step 517: No), it executes the Post

commend (b4, ka6l ook 106 L1 thEedd 2Ybldaledlro0bi dhpgd Aoy ep S12

(ste udges whether or not there is a xt t play |ist

15 (NeXtasIsotcgtég?' b?téoég}é’ﬁﬁlel?{]%‘écﬁﬂotrgt%Q&g&lééhaogléé’l 'h'1§I-a obt al ned

in the step ste ere I's t he " ope atlonal

fl ow retéﬁmghgoo @t?ﬁ@?a f’e?%aﬁ‘léh? processing of the step S13 to

the ste exa t e case of he branch type title (refer to

FI G S(d)) SITEEn %r%xteQuPéénﬁYb' dQE:tt?Jd“E‘P UBS LBe & 'On of
it [ e cute

the Post command 117 in the step 51 I'S poss to ex

j udggent t r hand, if there is not any Next
t|tlgeplafatdycra'L %Eg 1?nﬁ‘p‘?1§%%€ quﬁmp(ﬁgg 519: No) It ends a series of the

reproduction pFRgesst '}leig‘e%c'm@?é‘cth%' | Yr @tttﬁ'e? e “Nt”%”t éﬁn §§p@é ately

executes the 25 obt ai'nnent of the contents o [1st 115

consti t;&ga'd{:}g Bht e 08silsNof RB SHERy Sligt &'2@ Eggcffiéd %:,P'tﬁ3é bitpd 115 to

be repr JUL 2006 58 1 n the step ver, it may execute the
obt ai msm;g]ra Iisfthﬂ's 9 3911%4& inOgRe *E%pv\siﬁ Gs'ﬁ@p@w) NNENEhéFk §8]s84EP S12.

(Acces w I n reproduci ng)
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
S18, 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 519
(step S19: No), it ends a series of the reproduction processing.
Incidentally, in this embodiment, it separately executes the

95 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



Next, the flow of the access in reproducing at the information 5 recordlng
/ reproduci ng apparatus 500, which uses the title play Ilists 11 Uihgﬂﬂ
lists #1 to #n) and the play lists 126 (P lists #1 to #n) as wel I o
AU information 1321 and the PU inforpgtion 3021, as one of the features of
this enbodinment, will be explained as well|l as the logical structure of the
optical disc 100. FIG 15 is a 10 schematic diagram show ng an entire fl ow
of the access in reproducing, in relation to the |logical structure of the

optical jfi $ge 4 J18.Fl Boweverl N RO Ce@ﬂecﬁtté U &b tain ilee toph 1 4 di sc

100 is categorizZed broadly 1ntd the tolTowmng three hierarchies: a | ogi cal
15 hieraf tegysf%og@ﬂh&%ﬁ% {He6B Albin 403 in B4 A dOghe- Obl ect  associ ating

hi erarch 02 nutually associating those two hi erarchl es. Among them the

| ogi cal hl(grc@éggylgg,llﬂ §e§r@ﬂ@£ﬁ{@hy that |ogically specifies various
| ogi cal information to reproduce 20 desired titl e when reproduci ng, as

wel | as the pixyx{itHe HRWSE rtﬁl%ré’éjdé“s%%ﬁ{‘@pl dhuGABSAE YRE iAo ARARLRMH - I N the

| ogi cal hierarchy’ 401, disc information Od Indicating the entire titles

200 gnd ﬂef&‘érdiﬂ%‘e/ QBBEQ&ueﬁ{g Cﬂpﬂﬁ%slggo' SWMéEtﬁ’QeéMth@ RiflBepHssC

I nformation refer to FIG 3), and further, reproductlon sequence

25 i nfonmpds o105 %meqf’ liét% #Dtt'or#mqoé‘ﬁ&rﬂh% PI‘aJF |1‘1%t§pI2G3QP Hs€ #4106 1 s
witten wwthin the play list information fi (refer to FIG 3). 13 J U

L 2006 %i\@é%éﬂ% the A UYinfasnidigodi 13T @ﬁ@rtmtmmﬁﬂoqqaaﬁha 2Bt ruction
of one or a plurality of title play I'ists 115 constituting each title 200
I's  witd£gnaSoPbRe FRALLPEs OF th§ drhbb&imehe! a1l BB d:gaendd4hd kafler to
as the logical structure of the optical 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 1104 indicating the entire titles 200 and the
like on the optical disc 100 is written within the disc information
file 110 (refer to FIG. 38), and further, reproduction sequence
95 information 120d of the entire contents on the optical disc 100 is

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



FIG 3). Mreover, as the reproduction sequence information 120d, 5 the
construction of one or a plurality of play lists 126 is mmitteﬂ,3‘¢@¢p2@ﬂﬁ
whose play list nunbers is specified by the title play list 115. The
construction of one or a plurality o%gltens 204 is witten in each play
list 126. Then, in accessing at the ti'nme of the reproduction, the |ogical
hi erarchy 401 as descri bed above specifies the title 200 10 to be
reproduced and the title play list 115 constituting this. By this, the

I i 6 : | -t , < kFbed P
Comana PEe S BCPTEb Al 14 Pelara B0 1 £00, 8 cARRRRIBIEoT ™ ©
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constructVarrons ot eigh §f PR A REPeRRBor bablo APPIENE 10, (e

play | iSFI%Z%-). MNIEPYES or, D5 @Hweeﬁrﬁgfutgyg);ﬁ@ eRE&NnkdShatih Woblg, t he

di fferent Pre command 116 and t he di nt 20 Post command 117 as

desc beﬂl@%}ﬁ%tf@cﬁﬁﬁp@f %nteh_%rtétf)ﬁ.}&i'l akfsé]liagliifét 1196 SsalysertRassi bl e to

construct various titles 200 in the |ogi rarchy 401 using the sane

play li ' I kH k& e ' : f e disc
Pt o g S P RGO IR 1Lt nTRISeRERE bpp B By RS HIE M PRIy 115, § s

I nf or matq ' 0 rq 1+ 3Ynf 1 ; |51 11 be
expl ai ne%ﬁgm{dﬁsﬁgﬁgﬁg%csef ? Iolglzdlrlgig F;llg%ta gi tglng It%nﬁlgtﬁ grl.%n?{%w}%lr_l 15%%%&%0 Then,

(he LeOREPIS oRE AT NeIGRERY Ot e R SRYCRIBLIRART, 55
to be reg{OdysRAl BRora¥ch9 §08CAd Mescribed 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 piay 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.



t he conbi nation and/or the construction of the TS object data, 140d 5 as
being the entity data and perform an address conversion to theéja QﬂdECQDUB
hi erarchy 403 fromthe |ogical hierarchy 401, on the basis of the -
i nformation specified in the |ogical ghi erarchy 401 as ‘described above.
More specifically, in the | ogic-object associating hierarchy 402, the

obj ect informati on data 130d, which separates a group of 10 the contents
constituting each Item 204 into units of the AU 132 and which finely

separ at es eacipifdh 132hknt1Q g4y ie&tf hB8oBHtB02, Hitradely t @pd nig he obj ect
information file 130 (refer to FIG 3). Here, "the PU ((Presentation Unit)

302" isae¥RrEnPl thatsSepbailidagd M HPHPAY #n @l Yha! bhyspdalelRERHAT Y
streans for eac 15 unit of changing the reproduction. For exanpl®e, the PU

302 is adf¥dssobf ehOUS j&@!ﬁdﬁt&@@@wbﬁfgﬁfﬂdﬁ&‘&?%o'&&E%{R—Jc@y and the

| i ke for each vision of a "nmulti-vision titl If there are three audio

streans th EdindiBHt3R ardd’6r UTR' c6ASt A R ¥eihe TITPBBFdthigea 18 0 (e. 9.
audio in different | anguages and the like) while 20 reproducing this

vi si gn. {npkligg offielentaiid dathnen Al éAS80CIaH @ddretd cb3derkford tYNiHe Of

associating or grouping a plurality of elementary streams, such as the

vi deo stgigat Hiaraf@oﬂ J0BFeshh Mﬁ@@géi&a@ﬂﬁe&bibl@{]@ld 415 thehQMix 6f one or
a plurality of PUs 302. More specifically, the A 132 is a 25 unit of

gr oupi nghiehen £ rORB oA xB@&ff@@dﬂiaagllf@uogRaﬂEﬁjﬁld})chfyoao@ageh dekerfdEct,
indirectly through the PU 302. This AU 132 corresponds 13 J U L 2006 61 to

B Tt A g A R i e T o AT
or prograys thé Ushjlext GhEoeeaRien i dntaIBORl ewhich 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 unit 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



broadcasting and the |ike. Then, the PU 302 corresponds to a 2%group of one
or a plurality of elenentary streans, which belong to the s$ thLlQ@U@nd
whi ch constitute a plurality of shows or prograns nutually changeabl e by

t he user operation when reproducing,,Therefore, if the AU 132 to be
reproduced is specified, and 10 nDrgﬁver, the PU 302 is specified, then
the elenmentary streamto be reproduced is specified. Nanely, even if not
using the PAT nor the PMI shown in FIG 6, it becones possible to

eboraed® SIEAATASLRLAINY SDRTHESH PP AY g o
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fromth Uinformation 3021. At the sanme tine, by converting the
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el enentary streamis reproduced. 13 JUL 2006 62 In this manner, in the

physi ol SBaenss Tk A C ARy e e S PEL R, PRI 'R e
to eaChr%b?HH%ané§ execut ed.
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 302L.
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.



Then, the object hierarchy 403 is a physical hierarchy to 5 reproduce the
actual TS object data 140d. In the object hierarchy 403, th _%S gj 6
data 140d is witten within the object data file 140 (refer’t "II:B m]
More specifically, the TS packets 14)% constituting a plurality "of

el ementary streans (ES) are multiple 4d at each tine poi nt, and the
arrangenent of the TS packets 146 along 10 the tinme axis enables a
plurality of elenentary streans to be constructed (refer to FIG 5). Then,

%_siofi! at Zh'ﬁt :ﬁ% BPAE5° Hithe WelBL i o 8odaithg bIB AU 4827, g
poss: bl h Aadzeds FRNbr B LTNLRL R EEEAT, o SEICTPRERY 1d Beleh BILC . oy

(e g. t%@i‘?{&ntf}fe 16 i%%%?%s?éﬂe?ﬁg@d £ 3aefl #12nl BHSATE EUM G data and/ or

the elenentary sir rela sane sub picture data, anong a
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pr econdiédrpsncitﬁﬂﬁgtétﬂlﬁr%@ﬁyi of @Pe?ﬂ@ﬁ‘ﬁlaff 2Peams (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 dise 100
in reproducing.
25 (iii) Operation in Editing

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



conpleted as the title of the sequential type (refer to FIG 8(c)) 5
constructed of the title play lists #1 and #2. Nanely, the TS ObLSCU&JQZ
related to a particular title 200 which is recorded on the optic } 02006
100 and the corresponding entire logigal information are also assuned to

be conpleted. Now, taking as an exanple the edit processing in which the
title play list #3 is added, under this 10 precondition, as the title play
list 115 which is secondly reproduced of this title 200, as is the

speci T Gep¥adRlkens WPt dtdd $0086KIwnl i¢ FREPY2R41 BB ¥ 1aided ORitHVDOr eover,
inthis g?ge, tﬁ%épl ayah st 126 \Amvcl:lhﬂ?s use? on tﬁe A{%I% Iaé p?aylﬁ\/gt #3
added andsthendotoMRsEt 1442 to be reproduced are al so assunmed that they
have been al ready -used at 15 another title 200 on the optical disc 100

(e.g. at the apch dyyne pidddhditod,Nehenpdemab 38 akewmhdd i Ge 8(d));
nanely, they are assunmed "to be on the optical disc 100 already. Firstly,

the edit RUS A& €hik NPl t iaf 7 2P ) -
Speci fi ch?z?%&t he agddlilti onal qgoﬁggnggq‘g?ﬁglﬁgn%ﬁé; Z(?Sféeg %Paﬁiﬁfs?@% are

| Npubt eGo@sti-AeLSPOPRME! title pﬂ’ﬁ?ﬂiéﬂssﬁl Lln @b, t hgahhdihe tRBOTS Ti1BRCt t he

system control l er 520 takes in these additional conténts. Next, the title

play |isfg3el5tILPE2pEHLIRVIAPLitlE ! F0EYAHRE {s ré QEFded o itheChptigariat a
generator 521 on the basis of the taken-in 25 additional contents in the

step SOliGet 800 PR - tIP Gk e SFhdingd RAtREAN okicRll THITPRIatPn 4% RAGY |1 st
126 used on the title play list #3, 13 JUL 2006 64 and the Pre command 116

Ind 1 ur thar e Rers] o of sk d. 0O N Ok, felnB! B i o e e o
generated. In this case, the Post conmand
117 i's gpnReakAft SHEhwhich the title play list #3 is added, under this
10 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 10\0 (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
200. 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
95 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,



that the destination of the branch after the reproduction of thejé%LJQ 5
corresponding play list 126 is the title play list #2. Then, the tit Lp@Q@
lists #1 and #2 are nodified by the file system/ logical structure data
generator 521 on the basis of the adg@ytional contents 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 commid! thk7Presc@anes at etll 6 undd tthat Pobe cdesiniaial i1dT eéqthedfanch
after the reproduction of the corresponding play list 126 is nowhere.

Mor eover ,thiet ply Mgt Meadraasye gene®dtdd, 4hé falréhel iche238fédtmakion i 15 the
same nmanner, as for the Post command 117 of the title play list #1, it is

nodi fi ed gdindratBdl tThe tHestdara] ithe Pbst i nbmaneh 1af7t & deherate@ragicti on of
the corresponding play list 126 is the title play |ist #3. The order of the

processi i dtn thbe daboirertiles cof i@ Hirap chO2fted0 thrd repepd SOG oY fbEhe
opposite. By these processing, the edit of the title infornmation table 114

stored irhdrhgsplbﬁaiﬁgaf;ﬂaﬂﬂﬁémzsiiha:hblﬁtle:pl@j dises#2.Moreover, all of the
related information Iin the disc information file 110, such as the disc

conpr ehensi ve iThenMmheotitle2pldFistrd #lhendt #2rarafmwodifiedrbyl 18e fide
nodi fied by the file system/ |ogical structure data generator 521,
accor di ngsytsteihd logical pdtavctusd dstal den208606%H3 yenbrabadid noft tiee st ep
S91 and the title play list #3 nodified in the step S92 (step S94). Then,
the file sdditbondDzonsentdithked hy thkesfdg SHly$stmp 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



| ogi cal structure data generator 521 according to the nodificatio f 5

the disc information file 110 (step S95). Then, under the controlabg @Hﬁi ZUUP
system control |l er 520, the above described all of the information is U0
additionally witten on the optical gisc 100 (step S96) to end a series of
edit operation. As explained above, according to this enbodinent, the title
10 200 can be edited by generating or nodifying the title play list 115

wi t hout generating or nodifying the title list 126 itself, so that it is

possi bl g4 %eglgafrfa%ﬁ‘ﬁf‘tﬁfafétfe'f%leghﬁ ﬂg%lﬁisoﬁle@grlgst‘é‘?@t odifled2ffli L1 0N,

- this way o0 Iting can avold the over e sane title
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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



exanpl es of a command table constructed in the disc information 53];3' .
110. In this specific exanple as shown in FIG 17, the disc infor |3UL 2@6
file 110 stores therein the disc conprehensive -information 112, the title
information table 114, and the other Gé nformati on 118. 10 Anong them the
di sc conmprehensive information 112 i s ~ conprehensive information, such as
disc volune information indicating the serial nunber of one series
constructed by a plurality of optical discs 100, total title nunber
inforrrat'bgnﬁggso oa. TRe higt i nkQr i 4 res,therein the
entire tit?e 15 pFay'I ?stghhgqungtgi Eg%iér)\%h%gghﬁt %]I%?%?;S'%ﬁe%&gmﬁd tabl e
on whi chg,bLpg; &Y, quasn t ng. 11 re we.itt whi ch
are to bgpexgclzuteg{g%g]e orgf;tri?% g??%rﬁ?ﬁgﬂﬁepggmt ?bsglc g f%g c%{lPPtﬁge' pl ay
list 115p1end {tghe, Qf hgfy nf | 0 . gFEio r.eac ktle, such
as chapter@nforrr%t?on v(in}'trﬁyn%ée %}';lﬁqlégglr?d%%g | Sefgﬂaoﬁﬁlrt%l %]%%(%lt]t’fes title
poi nter kRLGIFRI 8P a tddthf |96 B A 141 b nf Ok Lon,. and so
on. Here, the "titl eal poi nter | nﬂtgor nanﬁ osﬁ?ufsé(% ﬁgl ﬁé?o@%ﬁg“&%’gﬁ%ﬁ

i nforgrat kg Pfpthe title #n information, i.e. the storing address

i nformation indicating the storing position of the title #n information in

the title inforgavht §abliticl idkadBld Ns 23nGRAT SHPORAGNCET! LAl l g p 1S

indicated with arrows | , ~and th title pornter Information” is

witten yhidrmat@mat Mg 'Pg?caétoﬁ'ésJ%e%%% 6t 2d ri?é?'mﬂiggehéﬂi%e

I nformation of the nunber titles in the optical disc IS arranged in

the ordeinffrdh Biohl 11185 fBet RA1ECIAAIWEatibAIGRle PP OSThd | 16d dGHG |y, the

data amount of each storing
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



address information may be a fixed byte or a changeabl e byte. 5,4.,The ot her
information 118 is informati on about each title, such as the tmt3ejmp§[][]6
for exanple, the sequential type, the branch type, and the Iike, which
have been already explained with refgrence to FIGs. 8, and the total

nunber of play lists. Next, another sﬁgecific exanpl e of the disc
information file is 10 shown in FIG 18. In FIG 18, a disc information
file 110" is a specific exanple in which the title 200 of the "I title

Pl ay 1 stadyne’ shaun | Bufd GnroBhBbide® OF hECR D LIf tidiEs ¥4 | pler mat i on,

infvx,hich etitle equential Type™ TS witten by the title #2
by the (RreRatsd BPYTimRrEtb Rl dhi e o dPr Bt eCt s RE thel BBt e on

conpr éﬁgﬁgﬁael RLEECE "It IR Y, Bt ér%lrﬁ'alwo\r'\& ;%Ché’h%fg%ﬁ{;a%d_ t he
L0 PRI O o e o
one Bt P St bbb i 6 s FARAL| 01l RURET o e
51, TRl 50 NS L P SRR AT S0 B8 BREERTS oS o
it e prape @ e HRECRhEM bl BEOET LIRSy | BEPISA Thah D, =1
except tigetihtE tBIFGS! 8! afil MY E8tdiSn fdiCFRY NIgES, do not have
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.



any special neaning for the reproduction order. That is, in the C of
the title of the branch type, the order of the title play Iists'Falgifb ZU@E
arbitrary except the title play list 115 which is at the head. Therefore,
even if adding the play list in the Qﬁconstruction processing, the edit
processing, or the like of the title,” it is enough to sinply add the title
play list nunber 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 146 fikl ke LtbARIRALACR Fithe f25nBR0 % 38 GONEHGHRIRYr above

is stored as the title infornmation tab ormat o table for

e oS DRSS TP Pt vt o st

exanpl es of 't explained with reference to’FIG 19

and_Fl Go2Qntl )y Q?tl%pﬁfél Cpgség#wiégdf?glm(}smeﬁ{ d Hered P WTRWL{ @bl €

115T is constructed to such as a ¢onmmand — poi nt er

115P, a eﬁgfn%;g%@”{%ggxafeﬁgfgﬁlgl%@rT’thae”‘ilegrE’@ﬁEtiBB aertafhet 20 1 7ihe!n the

comand p he ‘correspbndence relationship is indicated with

he. Postéss, oL 45, Lt of Bl vERECERARE, fle WPEPLIAT ARTHRIE RRY Agkg®" o1

t comma are wi'ttén as relative

further,; {est ke Bre 20 UG ey A8 1ase gl iPastiromyaRd. nunber

are witten. re command ta ose address is specified by

the 13 ‘]HI??QR@eGgeQQHm’I?d aﬂ‘?ﬂiﬁ?erthjelsﬁaglstﬁﬁ et %Pee%laoﬁgtfmﬂé%hi s about

2 bytes, or exanple, are witfen as a plurality of Pre commands 116 (Pre

conmands, #luekfng  the &RRSHHddbEN, 2L AREBNLHLRe (et RE 18t dFSugh

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 written 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



hand, in the Post command table 117T whose address is specifiedlgy ﬂélh?ﬁﬁp
command poi nter 115P, statenents, each of which is about 2 byt U
exanple, are witten as a plurality of Post commands 117 (Post commands
#1, #2, ...) constituting a conmmand oup. In the specific exanple shown in
FIG 20, a command table 115T" is constructed to include four fields, such
as a conmand 10 pointer 115P", a Pre command pointer 116P, a Post comrand
poi nter 117P, and a conmand table 115T". In the command pointer 115P", as

the corr gﬁpﬁ@}ﬁi’%mf@ﬂ Qtll'.i@”%fihlﬁein%ﬂtﬂd'e%he@f WHikhaid aWeut™ Flyges20, the
start addresses "of the Pre’command poi nter 116P, the Post comiand poi nter

117P, 1?09%&151?1@0%@”%{&%6a%léTphﬁraqlw bf tB¥b R8nimladidsvaisddpasses, and
further, the total Pre command nunber and’the total Post command nunber

are Wi tdo@hm a4 Bg, Broe qum{.hﬁlﬁpﬂlﬁtgea c%h@ﬁawggouﬁdd@ﬁsthesoﬁwlfled by
the command poi nter 115P% command nunbers (e comand #3) of the

command Hisedl AS theep H€ 3R 15 RRPA 161D vm@sé:@ra\a&esstlgmfeeciﬁéa bR
witten. On the other hand, in the Post conmand pointer 117P vvhose address

i's  gpegiyfel %Qnﬁiﬁahfaeg%gﬁﬂ@ﬁdlm nkestckloRts, 690RBHH wHEIEHS 4Bo@t 2 conmand

#4) of the command u as the Post command 117 on the command table 115T"

are wri tﬂﬁés EBr R e pTETEEE WAlteenl haTa f?lﬁrmm%fCIamadnﬁﬂﬁhqrsqm e

specified by the Pre cormand poi nt er 6P or the Post command pointer

117P, stPoRiRdnsm Hard#af #ahi.ch chbasditdt d@@%rﬁﬁléﬁd%ﬁ@@p 2 bytes, for

exarrpl e, are witten as the conmands use the Pre command 116 or the
Post command Ih7thknepélgfilcabkimple §hewanesiFIG. @0anpl@msiown itabk G 20,

e 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 table 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"

95 whose command numbers are specified by the Pre command pointer

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



possi ble to divide the command table 115T" into two for the Pre
and for the Post command. (2) Play List Information File: Next, 1\135@1?1?@%6
reference to FIG 21, the play list information file 120 will be expl ai ned
in detail using one specific example,,FIG 21 is a schematic diagram

show ng one specific exanple of the Jata 10 structure on the play |ist

I nformation table 121 constructed in the play list information file 120.
In this specific exanple, as shown in FIG 21, the play list information

file 129s3.$1%1§»‘t32ti9§f@é ”foE'é’ﬁ/aﬂn'p% GPETY EEAS AL thé Mool MRl RN ubdd ad Pl ay
list pointer table 124, and a play list #n 15 information table 126 (i = 1,

2, 3, 4kh fpfe%ﬁbm%'xﬁi dlBYdiethél?dst:o%ﬂénd hgy information table 121
(refer to FIG 3). Each Field may have a structure that allows the

necessary num%id@ﬁtaqqiy, lﬁattpﬂeesb@cﬁ?c adespleho®anR! FIGLf2g hey gsare ten
play lists, the relative Field may increase to ten Fields under this 20

struct Ugﬁass‘?ﬂﬂa %8 doesie HRe! E&mmaﬁer pEbloN 1580 entd NSd demkathy  pPEde total
nunber of Itens constituting each of the play lists #1 to #4 is 3, 1, 2,

and 3§, rRSPEHAYeNE fAPRE Hl@odiiad ay |ist conprehensive information (P

list conprehensive information) 122 describes therein the size of the 25

play list (balHiay L8 holoamdvipherilef play lists, and the like. The play
| i st pointer tagl (P list pointer table) 124 describes 13 JUL 2006 71

thereon the SWéxﬂgwmd&eféréﬁceee&m} ag1) tBé plakanspihyrobytieactile pl ay
list pointer (P li'st #1 pointer to P list #4 pointer). The play list #1
i nf or matigm Wiaphe éxpldisedth detelMtitdnone specific example. 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



table) 126 stores therein conprehensive information about the gl |4
#1, the Iteminformation table of the play list #1 (P |ist Iteﬁﬂslmmmzm
table) and the other information. The play list #2 information table 126,
the play list #3 information table ié? and the play list #4 information
tabl e 126 al so store therein the sa type of information related to the
play lists #2, #3, and #4, 10 respectively. The "lIteminformation table"
stores therein the Item information of the total nunmber of Itens

constituygi I | st U is ' Uni
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ref erence e title 200 is construc

morestiglig @Lll"i‘%‘tﬂé flﬁe?m ook 1ABPba%Hd @E%ﬂ%ﬂ %16@13?1:1;9%@91 of the

Pre command e Post command 117, the o ogi cal information and

the Pla¥nsotdlaria YAHICh hadatHbOUMEY iniff f%?&n.tomerggqu%dz In one

title 2 n I nformtion, oletitle pla I sts 115 stored, and the

pl ay 'i;&g&%@gfoﬂ"rﬁa%heif2§p%ﬁ5f%§§7£}’stoﬂ§ fﬂf‘b}rﬁléﬂi@ﬂ Hb?% 188 ighd he

13JUL2( _ ay I1st nunber s inthe play Iist informtion file
120.  (3he nﬁftliéf‘;ﬁﬁr gﬁfdﬁﬁaﬁi'ohetawtbzﬁ’“a‘lé'b 'RbeE &hCSel? fHCsaste the

obj ect info i on
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
"Ttem #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

95 #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



130 will be explained in detail using one specific exanple. Fﬂa \Eé 5is a
schemati ¢ di agram show ng one specific exanple of the data st t eL;s 2(5}@2
the AU table 131 (refer to FIG 3) constructed in the object information
file 130 and on the ES map table 134 grefer to FIG 3) related to the AU
table 131. In this specific exanple, as shown in FIG 22, the object 10
information file 130 stores therein object information tables. The object

i nformati on tables conprise the AU table 131 shown in the upper part of

FIG 22 @?glﬁggnﬁ%ﬁﬁép sttag%cfiﬁ%esﬁ&% iis P 1hBGeth Q¥R fik@fii2o.! N the upper

part of the AU t e 131 may have a 15 structure that allows the

necessary phnFathgsidPriieach Field to be added. For exanple, if
t here are(?ggjrqﬁkﬁs,l.l t he rlel at]ilve Field may increase to four Fields under

this structuredihewilh taltkfeddd t%]E PIes ﬁ@,g&ﬁhnoﬂj%!éttﬁﬁb?m%&ma efifnsi ve

information” in which the nunber of AUs and the pointer to each AU, 20 and
the |ike fy iy ,b(et@)E‘plaﬁfl@d"itrhﬁe@z&"lel!isi'zc%f Sh BRI RIfic ckiEnplé ! apiie, 1Bl
describes therein the I ndex nunmber (Index nunber = ...) of the

corr gspqedi ngeleinRie (AlkeaiBShARidd @ ndUspbbifpé r@%&rﬁgleﬂ’tﬁ‘lth@d&%@ii ng an
ES table Index #min each PU #m corresponding to each AU #n. Here, the

"AUT IS ﬁruetﬁr%&oﬁomssmn%m 1913(ref80Wo FIGTY)DiqRdAsasted fifir tigxanpl e,
as nentioned above (especially, in the case of "nulti-vision" 13 JUL 2006

73 broa éEff N8 fohatfor® 1Y 130f a8 dIbAUMOTES Rlay dhbley 194 'I'giféfeirof'@" whi ch
are changéabl e or selectable), and it includes one or nore PUs, each of

whi ch i sppgr apretiiedd 05 tHeIAU fy1gover, the "PU" is a group of
In this specific example, as shown in FIG. 22, the object
10 information file 130 stores 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. TFor 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 1821 indicating an ES table Index #m in each PU #m
corresponding to each AU #n. Here, the "AU" is a wunit

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

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



nmut ual I y changeabl e el enentary streans which are included in ea‘icﬁ §U1LU2[H}B
descri bed above, and the ES table Index #m corresponding to each PUTSs
specified by the PU information 3021. For exanple, in the case of
constructing nulti-view contents vvithlsthe AU, the AU stores therein a
plurality of PUs, and each PU stores Therein the pointers to a plurality
of elenentary stream packet |1Ds, which 10 indicate the packets constituting
the content of each view. This indicates the Index nunber in the ES map

table 1}}'05713%%%%&?%%&6% al %ﬁr rrgf lan%{)(flgp lo?%?éﬁ%ltitﬁfofmv' ion” WSS Map

table 1 res erein pt conp ensi've information, a

pl ural’ t%ﬁegph%ﬁglegggé%pﬁ{lg%f@;h’e)Zand' it)incfel Mhe oPHiEFe | es%’;fg%gﬂ on", for

each Fi cohprehensive I nfornation

es
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c .
reproduc I on, e correspon naex nunoers, an address Information

of the e%gﬁggsa(g%cﬁ%reﬂaabo@,nahaum@ saﬁ?g&?%aéf%ﬁ%wﬁseﬁsnaﬁlq)@ési ble to

obtain t enentary stream packet PID) of t actual

o e BTMEFAN B PRl bR el pa e, [1om
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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
(BES_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



object data on the basis of these information. 5 As expl ai ned '3 det ai
wth reference to FIG 1 to FIG 22, in this enbodinent, the'L nUﬁﬂLongﬁe
play list, which is a group of the Pre conmand 116, the Post conmand 11
and the Item 204 to be reproduced, izg witten in one title play |ist 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 |ist
information file 120. Therefore, even in the case of adding a different
repr odudUortabiendsili onMyredvieiangiceopHit h@dréss tiidosamiphayf | iksd 115,

the different title 200 can be logically constructed easily by adding the
title #rlenfertmtyi efrddmWéalesponddngid ¢hpl @t éstarklstidami pRtkeflS gi ven.
In this case, by avoiding the verbose description of the play Ilist 126, it

i s possily @aobkesbizAnklieatiaha sihenEndd, ithie pobsaiblé 3b redfrodand Seye the
recordi ng capacity on the optical disc 100. Mreover, these benefits are

useful ighjast dathosn MHednayiatdfathesfecinfer@idype nmedi a preparation and in
an edit operation at a 20 recorder for civil use. It is extrenely sinple

to egecute an fddkplainpal &hidutaslefitBsrefddeng: 80)F ke 1cyaed 326in Post
command 117, or reproduction condition after the |ogical preparation of

the pl ayhiki einbbdéniait, tiise priapbeedofTEhebplegt 1ik42 whidvhchs i gaxupest! y
useful. Incidentally, the optical disc 100 as one exanple of the 25
i nf or mathen Precossinign detll 6mthadPestr ecormiendoll?d phdythie riebat @@4t oo t he
optical disc 100 as one exanple of the information recording / 13JUL2005 75
repr odudienge pppéi et disisawaitbepl o ped tivld phawnbieve dgsnid khds iemsborkdrent ;
however, the present invention is not limted to the optical disc, and the
recor derinothé ispliafermatimn fileskll. i Ouewhe@ther 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 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

95 information recording medium and a recorder or a player related to

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



is available for the other various information recording / 5 regrdducing,.,
medi a corresponding to the high density recording or tge hi gh égﬁzaisgaﬁﬁ
rate, and their recorders or players. According to this enbodi nent, as
described above in detail, it is possisble to efficiently record onto the
information recording nediumone or a plurality of titles provided with
conplicated and a 10 |arge anount of content information that enables the
interactive or special reproduction, for exanple, and to efficiently

reproduG@poddRshethPperofusd have r ekpliaiedd easidhe Abever abdydribgvention
is not limted to the above-describe enbodi nents, and changes nmay be nade

i f desiragdbwdiheuit; Howdepar thoopfésuntt MeveamRA 9§ B¢ lirhitkld tbethavention
whi ch can be read fromthe clains and the entire specification. An

i nf or matdiical 4¢6¢,daAa tHRSirdtorddr aPRARADLSydOr PRE predehbad vehtigeor di ng
the information, an apparatus for and a nethod of reproducing the

i nf or matijgonavafladpargirusther éfltbra FRFMALt Ofinf@aAhEiody a2BeoAlingepy oduci ng
the information, a conputer programfor controlling the record or the

r epr gducidpaddudtdganmtatia séFretpendihgctsdihRg hdghodefiglty sé@idinghat
acconpany such changes are also intended to be within the technical scope

of the peshighitRuesiiigniorRratedasd thalir Agpbrd@dy b byayerd. nf or mation
recordi ng medium a apparatus for and 13 JUL 2006 76 a net hod of recording

the informti eccordiappar thisSembiodamer, aedbodibbd rapyvadiicidegaiihet
information, an apparatus for and a nethod of recording and reproducing

the i nf dsmyidseibled won@ifidentyr ogrcamlf @mteonheolihfngn bR eewodtddtgt he
reproduction, and a data '
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



5 structure including a control signal that are associated with the

present invention can be applied to a high-density optical di sc'ﬂfg)rJUL 2005
consuner or industrial use, such as a DVD, on which various information,
such as the main picture informationg,gthe 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
recordi ng meghbd of afeddtdenprtheniiReaisiing, /anenppdratng P us, or the
li ke, which are inserted in or can be connected to various conputer

equi pmenhetB6df 8f LGNVEMRInGr thedmitdmfétiuﬁgaﬁ%g%@ﬁ%@-folr antlg 2006 77
CLAIM5S 1. An information recording nmediumon which one or a plurality of
titles, Bagho@f of\Reebrdina dxﬂﬂ'&?'rbﬂuﬁiﬂg'm iAfTARtio) #Nédmpatér S
recorded, conprising: an object data file for storing object data which
constit y@pram SR &Snol AR ERE 11dtood "B £RB: rép R Rictio®! andf arargdon file
for storing a plurality of play list informati'on which defines a

repr gducGtrapteLsUeRted i g t AecaireltsighQ] deti @ Hr@r @dsbhiatadd wikbh eflie dat a
file by a unit of play Iist which is logically accessible; and a disc

i nf or matg@Rehitl Bndaitishotaith@ Hdpliaditdoy achighifdunmty aptigilodpse ifoel udi ng,
as reproduction control information for controlling the reproduction of

sai d objeaisudabd brl endGbiripl aMsk] sfuchpegs facBVDDN 46 wHiehmatardsus or
specifying one play list information which defines the play list to be

r epr oduGedofmemi émonguéine apl uhal itkwinf ppbeyrd i Siformation, 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.



information stored in said play list information file, (ii) Pre o] n
i nformati on which indicatespa Zonnand to be executed béfo%e thlE}‘TU?-%UUB
reproducti on based on the one play list information, and 20 (iii) Post
command i nformation which indicates aﬂponnand to be executed after the
reproducti on based on the one play list information, the title being

| ogi cally constructed by one or nore than one of the plurality of

i nformation groups. 25 2. The information recordi ng medi um according to
claim1l1, 13 J UL 2006 78 wherein ggixgpfgsc information file stores the
plurality of information groups in the format of a table for each title.

3. The information recordi ng nedium according to claiml1l, 5 wherein the

obj ect data is constructed such that an entire streamincluding a plurality

of portipn streansfofRAGRESH r‘éfebféﬁ\}ﬁélﬁé@% o WhiCh r‘l?é‘%rié‘fepg{sllifgﬁh‘?”’ s

mul ti pl exed by a unit of packe a physically acc e’ unit and

mit ! . f _ [ ) !
i ch stgy eg1dd1C68ER oF RilfER R at 1(:%%%%;!&{ ?ﬁ%%oé% Iy

i nformation recordi ng nmedi um further ng an | ect irlljf%g’rna?ionfile
for gtoriigraed’ esppdensse definition information which defines the
correspondence fel ationship between a plurality of packets to be

mul tipl exed ang, %egﬂoﬁﬁghiﬁye %r gg&tﬂi@n??@tc?g%{r%dﬁg}iﬁﬁo&nﬁﬁ{l rSo%ucti on

control information controlling I'on of Sald object

data fil&yribs oFN@teheriaRE+RAt{HEor di ng nedi um according to claim 3,
wher ei n ’

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 play list information file is collectively recorded in one f% ?Jﬁﬁ
said information recording nedium said disc information file is ?606
collectively recorded in another area on said information recording

medi um and said object information t;le is collectively recorded in
another area on said information recdrding medium 25 5. The information
recordi ng medium according to claim1l, 13 JUL 2006 79 wherein said play
list information file is collectively recorded in one area on said

ngfre???"of%?ﬁﬁ%%%r%%S?ﬁ%{%@lﬁ@% BER S e LRI B Relfon g
. | | : L
ot ur a1 g fP 1 e Rl BF SR SERERIE ey ) (7 Cunea T or mati on 10

unit, onto an information recording nedium said apparatus conprising: a
first recording device for recording an object data file for storing

obj ect data whifl GRRFL) L LLGS I%cﬁ?{igrggslﬁfset&‘iﬁn eQchHinT&B} Haim® 1second

recordi ng device for recording a p or mat'i on or ’storing

2 PL el Bl P obfots ate LR AER dETH Wi EREQUUSHIA, sequence

of the object data stored 1n sai ect uni't “of play |ist

uhi ch. | sl @geRk! ¥ BRESIELPI pantof Lt eCaEdl BY HEVIE GobpeiiBgOr ding o

di sc informatio ing a plurality of Information groups

i ncl udi “?ne %ﬁnP@Ht GEPSIAYETO s GRANE £ ek 8 Yy BLART §£PPatRBE AhibRYst he
r epr oduction o
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
specifying one play list informati on which defines the play Ii sgoqéjgi» 2006
reproduced fromanong the plurality of play list information stored in
said play list information file, (ii) Pre command information which 25

i ndicates a command to be executed before the reproduction 13 JUL 2006 80
based on the one play list information, and (iii) Post command i nformation
whi ch indicates a command to be executed after the reproduction based on
the one play list information, 5 the title bei ng logically constructed by
one or nore than one of the information groups. 7. An information
recordi ng nmethod of recording one or a plurality of titles, each of which
is a | ogicaldpe@rouped information unit, onto 10 an information recording
medi um said nethod conprising: a first recording process of recording an
obj ect data file $aid dapriisy inbpevatida dilehis lcotlecsivielytresoadedr ine oot
content information; 15 a second recqrdin rocess of recording a play
list inforAREFOR FF‘}%“F)EPrrI%?BPPn‘@FCé’rgF%géﬁ?&}n@r’ %Ay list information

whi ch defi t i & j ed_ | i d
i ch, CoTLTeS 2GR el e malig, A moneCnel o

20 a third aeefrodi sgidinfassatibnreeording mediwa.i nformation file for
storing a plurality of information groups including, as reproduction
control information for controlling the reproduction of said object data

file, (1) p%?yAlrl anf%?ﬁlca{t%ﬁ atrieggr&i%fgorgﬁgéxoeptlfsorfor recording one or a
plurality of titles, each of which is a logically-grouped information
10 unit, onto an information recording medium,
said apparatus comprising:
a first recording 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 information
15 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
for storing a plurality of information groups including, as
20 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

25 indicates a command to be executed before the reproduction



speci fying one play list informati on which defines the play |ist gﬁ3be$55 .
reproduced from anong the plurality of play list information stor d L 2006
said play list information file, (ii) Pre command information which

i ndicates a conmand to be executed before the reproduction 13 JUL 2006 81
based on the one play list information, and (iii) Post command i nformation
whi ch indicates a command to be executed after the reproduction based on

the one play list information, 5 the title being logically constructed by

one or nore than one of the information oups. 8. An information

reproduci ng apparatus for reproducing at east one portion of the recorded
titles fromsaid information 10 recording nmedi um according to claim1,

conprising: ayRRd R 4B odel dlaphysi Gakdimheiaai nantin{ien MbsorednhamEEdRi d
information recording nmediuny and a reproducing device for reproducing the
obj ect data iinfdwmadonnwitiehi idicates an cozamand dai ber exetiutgddeficsethon
the 15 basis of the r.eproduction_.control, infor ion.and the play |ist
nformat i on | ACPERRACHAD R&Sh PG Hik PB PEYcBy Par SHGKH ng devi ce. 9. An

i nformat kon reprodugh 89; iR tReds Abol@RIPEYA5A%ALA 19AYne &P PR PRAKI G Of
the recorded titles fromsaid irnformation recording nediumaccording to

claiml1, conprfghegnfarmeadimgrgnpsess of physically reading i nformation
fromsaid information recording nmedium and a reproducing process of
reproduci ng the object data 25 included in the information read by said

reading process, a0 hfmation recording method of recording one or a plurality
of titles, each of which is a logically-grouped information unit, onto

10 an information recording medium,
said method comprising:

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

15 a second recording process of recording 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

20 a third recording process of recording 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

25 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



basis of the reproduction control information and the play |ist JLJ ~
information included in the information read by said reading process Lazpﬂ
JUL 2006 82 10. An information recording and reproduci ng apparatus for
recording one or a plurality of titles onto said information recording

medi um according to claim11, and for reproducing at |east 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 reading device for Physically reading information
fromsaid information recordi ng nedi um and a reproducing device for

reproduci ng thagel el tdat @rﬂen?ﬂ@ﬂeﬂst iinféMAatiohor sAdi (i) r Past yorsaidhd
readi ng device, on the basis o reproduction control information and
the play list 1nfﬁmﬁapnowhlmb indicates a n:om@lami denhei e¥cqulnd Bftesathe

readi ng devi ce. t|o recaor uci ng nmet hod of
recordi ng one ISProol BAﬁPQnI? § 8ge tlroﬁ%?&h%’l on recording
medi um agcor di ng t ol 3t 3oe1ﬁQqufca{1%pEQHH€ﬂdlﬁeétb)l'%%%t oPMore2ChRArdh&N of
the recorded titles, conprising: a first recording process of recording the
obj ect data fldfethearﬂ'enmadlqregmulpag process of recording the play I|ist
information file; a third recording process of recording the disc
i nformation
' 8. An information reproducing apparatus for reproducing at
least one portion of the recorded titles from said information
10 recording medium according to claim 1, comprising:
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
15 basis of the reproduction control information and the play list
information included in the information read by said reading

device.

9. An information reproducing method of reproducing at least
20 one portion of the recorded titles from said information recording
medium according to claim 1, comprising:
a reading process of physically reading information from said
information recording medium; and
a reproducing process of reproducing the object data
25 included in the information read by said reading process, on the
basis of the reproduction control information and the play list
information included in the information read by said reading

process.



25 file; a reading process of physically reading information }Joghly he?B6
JUL 2006 83 information recording nmedium and a reproduci ng process of
reproduci ng the object data included in the infornmation read by said
readi ng process, on the 5 basis of the reproduction control information
and the play list information incl udeé®® in the information read by said
reading process. 12. A conputer programfor controlling record which
controls a 10 conputer provided in said information recordi ng appar at us

di ngs t i d.whi ch th ter .to funct t |east
one. por 11 of~ Bai P REH C e R AR i, POt B PR O devi co.

Fepr oducti SRAPECHT Suit POREaEE: ShPE rEUTR S e R dtren
ducl.ng. { i t | ak m: 8 d_which t t
tor funcreaiv Bl Sbirdlad S8 Otk | 31 P kit TRERPBhEE € ot apRet. 058 14, A
t ' d. and ducti whi ch trol
comput orP B8R A1 rEERE P F3RbFisiBRel g appar atus according to
| ai 10 d i .th t t f tion. t, | t ti
of ‘s dtirst §LparaRiFIule A AR el Enhe RIS B BT cafa hira”
recordi ng devicge, anddsali, d““@ﬁ rep4 oduci 2@ devi ce,. 15. tﬁ dat st;.u ture
i ncl uding a coht FSFORAGRHTCOTAANE N IHEFEAdET JR&ORInE pitheal P ofisEi 1) es,
each of i%?ﬂlaiﬁoﬁ‘ ﬂ&gl cal |l y-grouped 13 JUL 2006

a third recording device for recording the disc information

C— 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 one
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



84 information unit, conprising: an object data file for stoer ﬁteﬁb
data which constitutes a series of content information; a pl ;:jg 06

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

speci fying one play list information which 8fines the play list to be
reproduced from anong the plurality of play list information stored in

sai d play |istinfdtmesatiehi @tolrtlieg niédiul andcommand i nf or mati on which

i ndi cates a command to be executed 15 before the reproduction based on the
one play |ist inforaatiepgodaging (inrpresdsel coppaeduriiidor Haei ePioshi chata

i ndi cates a coman ci)o bﬁh eﬁcut eg. after .the reproducti on _based on %he one
play list inf8FHRTOA™ tH2 TP IQPnée?%g‘i’%aﬁar@ 5%%@%@{88@%%/ BHe'lby
nore thap onepadfs off tthe RepFEAhEMoAl coRtASIMhidnafieHPandl3nd Ylhy2096 85
5 16. An information recording medi umon which one or a plurality of

titles, each éhfasmations includidain ytiye oipfednation maeadn bynisaidareading
recorded, comprising: an object data file for storing object data which
constitutes aPTOCEsSs.

-

12. A computer program for controlling record which controls a
10 computer provided in said information recording apparatus
according to claim 6 and which causes the computer to function as
at least one portion of said first recording device, said second

recording device, and said third recording device.

15 13. A computer program for controlling reproduction which
controls a computer provided in said information reproducing
apparatus according to claim 8 and which causes the computer to

function as at least one portion of said reproducing device.

20 14. A computer program for controlling record and reproduction
which controls a computer provided in said information recording
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

25 reproducing device.

15. A data structure including a control signal, which includes

one or a plurality of titles, each of which is a logically-grouped



10 series of content information; a play list information fil r Ok}
a plurality of play list information which defines a reproduﬂ%#@tngage

of the object data stored in said object data file by a unit of a play
list which is logically accessible; and 15 a disc information file for
storing a plurality of information g*?"()ups i ncl udi ng as reproduction
control information for controlling the reproduction of said object data
file, (i) play list specification information for specifying one play I|ist
i nfor rratlinofn vvhitcgndgfitnesn:tlhe1 .lﬁ%_ay list to be reproduced from anong the
plurality 8frmp{1‘éy 135 26 RTS8t i on stored in said play list information
file, and (ii)_co n i nf tion which indicates ,a command, tp be
execut ed, the ?Ptqr[ggﬁgidr?d:al @g“ﬁ% I%%@%PPW&e afﬂlwol?fé‘ oFo%n'i‘Eu%f‘igaﬁ one of
the plurali.t informatd on groups. 25 17. An information recordi ng nmedi um
St ot corledteamito gt

g ehi 1y ouged Lr{Gnat o Utk S Lk 2006 B senr ded.

co?rpri Si %gg angc}%iachI%Q%EM Ia§lqrb;fﬂ§t§°rri ﬁtd)rélﬁ)ge%tpqﬁgl?gt%ﬁ:ﬁfa@’ork]sstti tutes a
ot ur &1 1 cp Y PURCE deifhed £ Bpiadisd AL ABAT o BhscePHitcquence
i st wni SRE o 0368 T | 8abbeE AR LS WREDSF Sult bf AR bpfen Bg @

storin | | QB Qr.0 i ncl udi ng, as reproduction control
ot TRl ARG R | b 0

i nf or mat e 10 reproduction of said object data file,

(iﬁ) play Tist speglf | tRhPlion file for storing a plurality of information

C groups including, as reproduction control information for controlling

10 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 im said play list information file, (ii) Pre
command information which indicates a command to be executed

15 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

20 of the plurality of information groups.



information for specifying one play list information which de]fé;nes t he
Ifi

play list to be reproduced fromanong the plurality of play tJUL 2095
information stored in said play list information file, and (ii) coman

i nformation which indicates a command t e executed, 15 the title
specifying the informati on group, the pl@ay |list conprising one or nore than
one of itens, each of which is logically accessible and each of which
indicates a streamof the content information. 20 18. An information
recordi ng nmedi um according to claim16, wherein the disc information file
can store a plurality of information groups each conprises said
information group, and the plurality of information groups can include (i)
the play list 25 specification information specifying the play |ist

i nformation which defines the play list sanme to each other and (ii) the
command Jul 18 information different fromeach other. 19. An information
recordi ng nmedium according to claim 16, wherein the play |ist
specifigation information conprises item 5 information for specifying a
group of the itens. 20. An information reproduci ng apparatus for

A L SR e e T
[nfor et on a0 0 yigRL Sy LSRR SRR Tl
series of colGRkq! RbASALIYY
an object data file for storiﬁg object data which constitutes a
10 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 a play list which is logically
accessible; and
15 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
20 information stored in said play list information file, and (ii) command
information which indicates a command to be executed,
the title being logically constructed by one or more than one of

the plurality of information groups.

25 17. An information recording medium on which one or a plurality of

titles, each of which is a logically-grouped information unit, are



a play list information file for storing a plurality of play ligt 15

i nformati on which defines a reproduction sequence of the obj eck ddl{ﬁ_ 2[]%5
stored in said object data file by a unit of a play list which is logicalTy
accessible; and a disc information filed{?or storing a plurality of
information groups including, as reprodiction control information for
controlling 20 the reproduction of said object data file, (1) play list
specification i farmation for specifying one play list information which
defi nes therecfﬂr% b FETRISSYS: r epr oduced from anong the plurality of play

list information stored ] ai.d pla ist information fil.e, and. (Li
comand 1 nfor |9 Wireh o st L8 stirEeticr b ehbS valait se ekt oy ¢ o
bei ng 1 ogi cal I.% const ruct ergf b%l ne or nore than one of the plurality of

i nf or mat i onSgrBu9s COBECRBIULFBAUIYr mat i on reproduci ng appar at us
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recorded on_a i\r,\a% rmatj on recordi ng nedi um on which one or a plurality of
titles, eacﬁc‘g ssipft %ds a logically-grouped information unit, are

facorded Uhe ! 1o BHLTyfGERLSI00, Y 1P BRI A0 saRablash 9oyl ©
including, as reproduction control information for controlling the
10 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, and (ii) command
information which indicates a command to be executed,
15 the title Specifying the information group,
the play list comprising one or more than one of items, each of

which is logically accessible and each of which indicates a stream of

the content information.

20 18. An information recording medium according to claim 16,
wherein
the disc information file can store a plurality of information
groups each comprises said information group, and
the plurality of information groups can include (i) the play list
25 specification information specifying the play list information which

defines the play list same to each other and (i} the command



15 series of content information; a play list information flle,tpr or|n
a plurality of play list |nfornat|on whi ch defines a reproductﬁbae qd@@%
of the object data stored in said object data file by a unit of a play
list which is logically accessible; 20 a disc information file for
storing an information group including, as reproduction control

i nformation for controlling the reproduction of said object data file, (i)

f peci fying one play Ilist
Sl odpet

play |ist S f t]
i nformati on Hﬁr’l ﬁnﬁg%ﬂe?]ﬁg%% gg ‘0 be reproduced from anong the

plurality of pI ay |ISt 25 information stored in said play Iist information
file, and (ii) conmand information which indicates a conmand to be

executed, 1go) U k24008808 LicheaBReChiding, | BEcHMAE™Y Yathoufs, the

pl ay I|st conpri sing one or eac

i nf or mat § o HETRU o ar PRkt el réﬁlﬁél IS&@%&CZ%@FQ%%@%Z‘%% rikgs JRES

a reading

devi ce gor X?fn%& dryféreg}géagahgea gp | ce rit@fh%m the infor rratl on

recordi’ng medrunt and or reproducing the object data
included in the |nfornat|on read by sald readi ng device, on the basis of
the 10 reproduction control infornmation and the play Iist information

e . 90 D AT ER Bl 8 kS 1 SR st
e i
“plurality of titles, each of which is a logically-grouped information unit,
10 are recorded,
the information recording medium 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 lisf
15 information which defines a reproduction sequence of the object data
stored in said object data file by a unit of a 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
20 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, and (ii}) command
information which indicates a command to be executed,

25 the title being logically constructed by one or more than one of

the plurality of information groups,
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21. An information reproducing apparatus for reproducing

10 information recorded on an information recording medium on which
one or a plurality of titles, each of which is a logically-grouped
information unit, are recorded,

the information recording medium comprising:

an object data file for storing object data which constitutés a

15 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 a play list which is logically
accessible; and

20 a disc information file for storing an information group
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 afnong the plurality of play list

25 information stofed in said play list information file, and (ii) command

information which indicates a command to be executed,
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for storing a plurality of play list intormation which defines a
reproducti on sequence of the object data stored in said object data file
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the information read by said reading device, on the basis of the

10 reproduction control information and the play list information included

in the information read by said reading device.

22. A éomputer program of instructions for performing method
processes of reproducing information recorded on an information

15 recording medium on which one or a plurality of titles, each of which is
a logically-grouped information unit, are recorded,

the information recording medium comprising:
an object data file for storing object data which constitutes a
series of content information;

20 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 a play list which is logically
accessible; and

a disc information file for storing a plurality of information

25 groups including, as reproduction control information for controlling

the reproduction of said object data file, (i} play list specification
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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, and (ii) command
information which indicates a command to be executed,
5 the title being logically constructed by one or more than one of
the information groups,
said method processes comprising:
a reading process of physically reading the information from the
information recording medium; and
10 a reproducing process of reproducing the object data included
in the information read by said reading process, on the basis of the
reproduction control information and the play list information included

in the information read by said reading process.

15 23. A computer program of instructions for performing method
processes of reproducing information recorded on an information
recording medium on which one or a plurality of titles, each of which is
a logically-grouped information unit, are recorded,

the information recording medium comprising:

20 an object data file for storing object data which constitutes a
series of content informatio'n;

a play list .ir.lfdrmatioﬁ;‘tmfﬂe 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 a play list which is logically

25 accessible; and

a disc information file for storing an information group
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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, and (ii) command
information which indicates a command to be executed,

the title specifying the information group,

the play list comprising one or more than one of items, each of
which is logically accessible and each of which indicates a stream of
the content information,

said method processes comprising:

a reading process of physically reading the information from the
information recording medium; and

a reproducing process of reproducing the object data included
in the information read by said reading process, on the basis of the
reproduction control information and the play list information included

in the information read by said reading process.



