DESCRIPTION Title of Invention: INFORMATION PROCESSING APPARATUS, INFORMATION
PROCESSING METHOD, PLAYBACK APPARATUS, PLAYBACK METHOD, AND PROGRAM
Technical Field [0001]  The present invention relates to an information processing apparatus, an
information processing method, a playback apparatus, a playback method, and a program, and in
particular, to an information processing apparatus, an information processing method, a playback
apparatus, a playback method, and a program that are capable of appropriately playing back 3D
image content. Background Art [0002] In recent years, three-dimensional (3D) image content that
enables stereoscopic vision has been receiving attention. Examples of methods for displaying a 3D
image include various methods such as a method of alternately displaying an image for the left eye
and an image for the right eye. Whichever methad isused, the data size of a 3D image is larger than
that of a 2D image. [0003] -2 A large-capacity recording medium is necessary to record
high-resolution content, such as a movie, as a 3D image having a large data size. [0004]  Examples
of such a large-capacity recording medium include a Blu-Ray (registered trademark) Disc (hereinafter
called a BDj, taszapropristel) stich asTAVBORREMON PROCESSING APPARATUS,

INFORMATION PROCESSING METHOD, PLAYBACK APPARATUS, PLAYBACK

METHOD, AND PROGRAM

Technical Field
[0001]

The present invention relates to an information
processing apparatus, an information processing method; é
plavback apparatus, a playback method, and a program, and in
particular, to an information processing apparatus, an
information processing method, a playback apparatus, a
playback method, and a program that are capable of
appropriately playing back 3D image content.

Background Art
[0002]

In recent years, three-dimensional (3D) image content
that enables stereoscopic vision has been receiving
attention. Examples of methods for displaying a 3D image
include wvarious methods gsuch as a method of alternately
displaying an image for the left eye and an image for the
right eye. Whichever method is used, the data size of a 3D
image is larger than that of aIZD image .

[0003]



Citation List Patent Literature [0005]. PTL 1: Japanese Unexamined Patent Application Publication
No. 11-195287 Summary of Invention Technical Problem [0006] = Meanwhile, how to record 3D
image content on a BD and play back the content is not specified by the current BD standard. [0007]
If the method of recording and playing back 3D image content is left to an author (author) who
performs authoring of the 3D image content, it may happen that the 3D image content cannot be
appropriately played back. [0008] Therefore, it is necessary to specify how to record and - 3 -

- 2 -

A large-capacity recording medium is necessary to
record high-resolution content, such as a movie, ag a 3D
image having a large data size.

[0004]

Examples of such a large-capacity recording medium
include a Blu-Ray (registered trademark) Disc (hereinafter
called a BD, ag appropriate) such as a BD-ROM.
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Summary of Invention
Technical Problen
[C006]

Meanwhile, how to record 3D image content on a BD and
play back the content is not specified by the current BD
standard.

[0007]

If the method of recording and playing back 3D image
content is left to an author (author) who performs authoring
of the 3D image content, it may happen that the 3D image
content cannot be appropriately played back.

[C008]

Therefore, it is necessary to specify how to record and



play back 3D image content. Moreover, it is necessary to specify how to record and play back 3D
content so that compatibility is maintained and at least 2D images can be played back by existing
players for 2D playback. [0009]  The present invention, which has been achieved with consideration
of such a situation, enables 3D image content to be appropriately played back from a recording
medium such as a BD or the like. Solution to Problem [0010]  An information processing apparatus
according to an aspect of the present invention includes setting means that sets infoimation for
specifying a sub playback path that refers to an_exiended stream and information for specifying a PID
of a transport packet of the extended stream by using a first field and a second field, the extended
stream and a basic stream being generated by encoding a video stream using a predetermined
encoding methog, 4B first and.secongfields being, defined.in an extended fild of A PlayList that is
information for controlling playback of content, the first field being a field in which information regarding
a sub playhsskinath inde serihesk: theisecanddfielst heirg:a fipldibrwhish infernatien regarding a
stream number is described. -4 [0011] The basic stream and the extended stream are respectively
a Base vié®WiRFdo! Sitddrivantta Depehdénededndded sireamtthaPartngarrsararbyencoding a video

stream usirl%H.%Gi)AVC/wc encodin%m thod, and the setting means may set in the first field, as
informatidhi 17 Spedifing the St BlayBic eﬂ)ﬁ%?ﬁﬁoﬁﬂﬁti@@nﬁﬂ@é@ﬁ%'thatatype of the sub

playback @g@oigja path that refers to the Dependent view video stream and a filename of a file for clip
information that is attribute information regarding the Dependent view video stream. [0012] The

basic stream anutibe gxtensed sttessn aierespestivelyaBasa ¥ieWsvidee strgamiand a Dependent
view video stream that are generated by encoding a video stream using H.264 AVC/MVC encoding
method, diferhedemig:Aieans MaySetinghe setdnt fiekbablzof e supplayback path as

information for spec%‘)i(%in the sub playback path and a PID of a transport packet of the Dependent
view vide& 3tr3&nt ﬁ%rla&ﬁHO%&Y&?pRﬁ%@SiﬁﬁWeﬁﬁoﬁe&ﬁﬁﬂﬁﬁ@t&‘ﬁﬂ%ﬁé‘ﬁe@ he present

invention includesthg.step of setting information for specifying a sub playback path that refers to an
extended stream and information for specifying a PID of a transport packet of the extended stream by

usinga Solution to Problem
[0010]

An information processing apparatus according to an
aspect of the present invention includes seﬁting means that
sets information for specifying a sub playback path that
refers to an extended stream and information for specifying
a PID of a transport packet of the extended stream by using
a first field and a second field, the extended stream and =z
basic stream being generated by encoding a video stream
using a predetermined encoding method, the first and second
fields being defined in an extended field of a PlayList that
is information for controlling playback of content, the
first field being a field in which information regarding a
sub playback path is described, the second field being a
field in which information regarding a stream number is

described.



- 5 - first field and a second field, the extended stream and a basic stream being generated by
encoding a video stream using a predetermined encoding method, the first and second fields being
defined in an extended field of a PlayList that is information for controlling playback of content, the first
field being a field in which information regarding a sub playback path is described, the second field
being a field in which infoLation regarding a stream number is described. [0014] A program
according to an aspect of the present invention causes a computer to execute the processing including
the step of setting information for specifying a sub playback path that refers to an extended stream and
information for specifying a PID of a transport packet of the extended stream by using a first field and a
second field, the extended stream and a basic stream being generated by encoding a video stream
using a prggggqﬁnined encoding method, the first and second fields being defined in an extended field
of a PlayList that is information for controlling playback of content, the first field being a field in which
information regartiagisasiile playbask patiiiswdescehedibesesend figldheing a field in which
information regarding a stream number is described. [0015] -6 - A playback apparatus according
to another &SRt ot Wicl fres PR R eVliG intlge cortstmaeans thabepsrslepraybaek of an
extended stream on the basis of information for s ecifyin; a sub playback path that refers to the

extended SH@&M S FBrvaion for SpeEifing A0S FHERSTOH pacRet Tt the EXfeled stream, the
extended slregm and a Pagic-siRAMeing 9gnetaled, By encoding,a vide é?fﬁ%"ln‘é%ﬂg a

predetermined encoding method, the information for specifying the sub playback path and the
informatiansfor specifing the RPHY beingisetd) adisstifiefd and @i sacond-fielghdbe fiystrand second fields
being defined in an extended field of a PlayList that is information for controlling playback of content,
the first figlibentra fitkyipawkichatformatidr ragdrdivy o sply pghbutk patinstdesctibed, the second
field being a field in which information regarding a stream number is described. [0016]  The basic

stream arffthE SR PLFERRHre? .c"ti%ef} FBh8e Wyﬁ%g%fr%aWaﬁH% Dependent view
video stregm, ihak af¢: 99@%@%%2%%9@% uia0 SUERTLURNG Fg0d A I ericoding method,

and the control means may contro ack of the Dependent view video while controlling playback of

the Base viewyvidee steans om theihasis of ifermatianthah spesifies armaiaqiadiack path that refers
to the Base view video stream and the PID of a - 7 - transport packet of the Base view video stream,

the infornfatioarbding: setiava fidldew thve: Piagyhist, the field being a field in which information regarding
the main %Iggg%cik path is described.

The basic stream and the extended stream are
respectively a Base view video stream and a Dependent view
video stream that are generated by encoding a video stream
using H.264 AVC/MVC encoding method, and the setting means
may set in the second field an ID of the sub playback path
as information for specifying the sub playback path and a
PID of a transport packet of the Dependent view video stream.
[0013]

An information processing method according to an asgpect
of the present invention includes the step of setting
information for specifying a sub playback path that refers
to an extended stream and information for Specifying a PID

of a transport packet cf the extended stream by using a



[0017] A playback method according to another aspect of the present invention includes the step of
controlling playback of an extended stream on the basis of information for specifying a sub playback
path that refers to the extended stream and information for specifying a PID of a transport packet of
the extended stream, the extended stream and a basic stream being generated by encoding a video
stream using a predetermined encoding method, the information for specifying a sub playback path
and the information for specifying the PID being set in a first field and a second field, the first and
second fields being defined in an extended field-ofsa PlayList that is information for controlling
playback of content, the first field being a field in which information regarding a sub playback path is
described, the second field being a field in which information regarding a stream number is described.
[0018] 44 programeAceoiding fo another aspeetof the presant iayentiop cayses arqmputer to.
perform processing including the step of controlling playback of an extended stream on - 8 - the basis
of informaiiomifor specityinga stb playhackmnath hatsatess imthesextended streagyand information for
specifying a PID of a transport packet of the extended stream, the extended stream and a basic
stream béisg genérapae By entbdingth eideodieannasingd predetdimingd ancoding amsthod, the
information_ for peci%/ing the sub playback path and the information for specifying the PID being set in

a first field ARd Esonadietd thBFrstah Ao HhEFRIEE bainG W fntddn Bhaktditied i@l of a
PlayList that is i I r trolli he first fi in jeld in which
informatigr%ie%ﬁc%%%%%ﬁ gﬁ%&%%%%%ﬁ%%ﬁ%ggg %é%e%gn%t?ﬁéi §§ih§t a% leld in which
informatiomi regrarding acstreainguamber 49 deseribgdi {9019} £ o Acpording te anaspest af the present
invention, information for specifying a sub playback path that refers to an extended stream and
informatictifor BpeaiBard-afabDofistrdasort packet Bithe extended sabdnbarengetay using a first
field and a second field, the extended stream and a basic stream being generated by encoding a video

stream using é%ré&et@hﬁﬁ%dmh%oﬁﬁﬁéﬂﬁs?%nﬁ SRebRatieltiihsing Hefined in an

extended&iggdc%fi%g&a_yust that is information for controlling playback of content, the first field being a
field in which information - 9 - regarding a sub playback path is described, the second field being a
field in whjety tindigrmation regarding a stream number is described. [0020]  According to another
aspect of the present invention, playback of an extended stream is controlled on the basis of
information for shepifyiog arsub-playbacigpath that refersad tied ektendedestimaim and information for
specifying a PID of a transport packet of the extended stream, the extended stream and a basic

stream beify GBhe e s BY ERtoBing T HidEs StreantiSinY teprede etk RrEeF 8A8EHing method, the

inf tion f ifying the layb h and infarmation f ifving.the PID bei ti
et Tl B oSt NCIE TR Tt e St IO B AOeca 1 amektonaed feid of o -

a first fielaL an e first and seco eing define n exten

PlayList taatdsjifagmation fos eanialingRlabaskal cantenkdbgdisst finld beingsa deld in which
information regarding a sub playback path is described, the second field being a field in which
informatichrreganditg arstieem apabef s desaribedl Adfantagesns ffectpofdheantioh
the extended stream by using a first field and a second
field, the extended stream and a basic gtream being
generated by encoding a video stream using a predetermined
encoding method, the first and second fields being defined
in an extended field of a PlaylList that is information for
controlling playback of content, the first field being a
field in which information regarding a sub playback path is
described, the second field being a field in which

information regarding a stream number ig described.

[0015]



[0021] With the present invention, 3D image content can be appropriately played back. Brief
Description of Drawings [0022] - 10 - [Fig. 1] Fig. 1 is a diagram illustrating an example
configuration of a playback system including a playback apparatus to which the present invention is
applied. [Fig. 2] Fig. 2 is a diagram illustrating an example of image capturing. [Fig. 3] Fig. 3 is
a block diagram illustrating an example configuration of an MVC encoder. [Fig. 4] Fig. 4is a
diagram illustrating an example of reference between images. [Fig. 5] Fig. 5 is a diagram
illustrating an example configuration of a TS. - [ig. 6] Fig. 6 is a diagram illustrating another
example configuration of a TS. [Fig. 7] Fig. 7 is a diagram illustrating an example arrangement of
data on an optical disc. [Fig. 8] Fig. 8 is a diagram illustrating an example configuration for

managing an A\ sg@anack apparatus according to another aspect of the
prresent invention includes control means that controls
playback of an extended stream on the basis cf information
for specifying a sub playback path that refers to the
extended stream and information for specifying a PID of a
transport packet of the extended stream, the extended stream
and a basic stream being generated by encoding a video
stream using a predetermined encoding method, the
information for specifying the sub playback path and the
information for specifying the PID being set in a first
field and a second field, the first and second fields being
defined in an extended field of a PlayList that is
information for controlling playback of content, the first
field being a field in which information regarding a sub
playback path is described, the second field being a field
in which information regarding a stream number is described.
[0016]

The basic stream and the extended stream are
respectively a Base view video stream and a Dependent view
video stream that are generated by encoding a videc stream
using H.264 AVC/MVC encoding method, and the control means
may control playback of the Dependent view video while
controlling playback of the Base view video gstream on the
basis of information that specifies a main playback path

that refers to the Rase view video gtream and the PID of a



[Fig. 9] Fig. 9 is a diagram illustrating the structures of a Main Path and Sub Paths. [Fig. 10] Fig.
10 is a diagram illustrating an example configuration for managing files that are recorded on an optical
disc. [Fig. 11] Fig. 11 is a diagram illustrating the syntax of a PlayList file. [Fig. 12] Fig. 12 is a
diagram illustrating the meaning of MVC flag. [Fig. 13] Fig. 13 is a diagram illustrating the
meaning of MVC file type. [Fig. 14] Fig. 14 is a diagram illustrating the meaning of SubPath_type.
[Fig. 15] Fig. 15 is a diagram illustrating the syntax of SubPath entries extention(). [Fig. 16] Fig. 16
is a diagram illustrating the syntax of SubPath extention(). [Fig. 17] Fig. 17 is.a diagram illustrating
the meaning of SubPath_type extention. [Fig. 18] Fig. 18 is a diagram illustrating the syntax of
STN table extention(). [Fig. 19] Fig. 19 is a diagram illustrating the syntax of stream entry().

[Fig. 20] Rig-2Qj5-3 diggramdtiugieating.theJelatipnsyp.pehwgen Plavliem and SubPlayltem.
information being set in a field in the PlayList, the field
being a field in which information regarding the main
playback path is described.

[0017]

A playback method according to another aspect of the
present invention includes the step of controlling playback
of an extended stream on the basis of information for
specifying a sub playback path that refers to the extended
stream and information for specifying a PID of a transport
packet of the extended stream, the extended gtream and a
basic stream being generated by encoding a video stream
using a predetermined encoding method, the information for
specifying a sub playback path and the information for
specifying the PID being set in a first field and a second
field, the first and second fields being defined in an
extended field of a PlaylList that is information for
controlling playback of content, the first field being a
field in which information regarding a sub playback path is
described, the second field being a field in which
information regarding a stream number is described.

[0018]

A program according to another aspect of the present

invention causes a computer to perform processing including

the step of controlling playback of an extended gtream on



[Fig. 21] Fig. 21 is a block diagram illustrating an example configuration of a playback apparatus.

[Fig. 22] Fig. 22 is a block diagram illustrating an example configuration of a decoding section.

[Fig. 23] Fig. 23 is a diagram illustrating a specific example of a PlayList file. [Fig. 24] Fig. 24 is a
diagram illustrating the syntax of a dpi file. - 12 - [Fig. 251 Fig. 25 is a diagram illustrating the
concept of file management. [Fig. 26] Fig. 26 is a flowchart illustrating a playback process that is
performed in accordance with the PlayList file of Fig. 23. [Fig. 27] Fig. 27 is a diagram illustrating
the syntax of chunk_map(). [Fig. 28] Fig. 28 igya diagram illustrating a specific example of chunk
map() [Fig. 29] Fig. 29 is a diagram illustrating an example of data separation. [Fig. 30] Fig. 30
is diagram illustrating the syntax of EP_map(). [Fig. 31] Fig. 31 is a diagram illustrating another

example ofa Rlayljst fle. 5 ¢lE49::32) 5i0- 3% Is 3, diagpym listrating the concent gl fils,

management.
that refers to the extended stream and information for
specifying a PID of a transport packet of the extended
stream, the extended stream and a basic stream being
generated by encoding a video stream using a predetermined
encoding method, the information for specifying the sub
playback path and the information for specifying the PID
being set in a first field and a second field, the first and
second fields being defined in an extended field of a
PlayList that is information for controlling playback of
content, the first field being a field in which information
regarding the sub playback path is described, the second
field being a field in which information regarding a stream
number 1s described.
[co19]

According to an aspect of the present invention,
information for specifying a sub playback path that refers
to an extended stream and information for specifying a PID
of a transport packet of the extended stream are set by
uging a first field and a second field, the extended stream
and a basic stream being generated by encoding a video
stream using a predetermined encoding method, the first and
second fields being defined in an extended field of a
PlayList that is information for controlling playback of

content, the first field being a field in which information



[Fig. 33] Fig. 33 is a flowchart illustrating a playback process that is performed in accordance with the
PlayList file of Fig. 31. [Fig. 34] Fig. 34 is a diagram illustrating still another example of a PlayList
file. [Fig. 35] Fig. 35 is a diagram illustrating the syntax of a dpi file. [Fig. 36] Fig. 36 is a diagram
illustrating the concept - 13 - of file management. [Fig. 37] Fig. 37 is a flowchart illustrating a playback
process that is performed in accordance with the PlayList file of Fig. 34. [Fig.38] Fig. 38

regarding a sub playback path is described, the second field
being a field in which information regarding a stream number
is described.

[0020]

According to another aspect of the present invention,
playback of an extended stream is controlled on the basis of
information for specifying a sub playback path that refers
to the extended stream and information for specifying a PID
of a transport packet of the extended stream, the extended
stream and a basic stream being generated by encoding a
video stream using a predetermined encoding method, the
information for specifying the sub playback path and the
information for sgspecifying the PID being set in a first
field and a second field, the first and second fields being
defined in an extended field of a PlayList that is
information for controlling playback of content, the first
field being a field in which information regarding a sub
playback path is described, the second field being a field
in which information regarding a stream number is described.
Advantageous Effects of Invention
[o021]

With the present invention, 3D image content can be
appropriately played back.

Brief Description of Drawings

{0022}



is a diagram illustrating an example of a PlayList file. [Fig.39] of a dpi file. [Fig.40] Fig. Fig. 39 40 is a
diagram illustrating the syntax is a block diagram illustrating an example configuration of a software
production section.

[Fig. 1] Fig. 1 is a diagram illustraﬁing an example
configuration of a playback system including a playback
apparatus to which the present invention is applied.

[Fig. 2] Fig. 2 is a diagram illustrating an example of
image capturing.

[Fig. 3] PFig. 3 is a block diagram illustrating an
example configuration of an MVC encoder.

{Fig. 4] Fig. 4 is a diagram illustrating an example of
reference between images.

[Fig. 5] Fig. 5 is a diagram illustrating an example
configuration of a TS.

[Fig. 6] Fig. 6 is a diagram illustrating another
example configuration of a TS.

{Fig. 7] Fig. 7 is a diagram illustrating an example
arrangement of data on an optical disc.

[Fig. 8] Fig. 8 is a diagram illustrating an example
configuration foxr managing an AV stream.

| [Fig. 9] Fig. 9 is a diagram illustrating the
structures of a Main Path and Sub Paths.

[Fig. 10] Fig. 10 is a diagram illustrating an example
configuration for managing files that are recorded on an
cptical disc.

[Fig. 11] Fig. 11 is a diagram illustrating the syntax
of a PlayiList file.

[Fig. 12] Fig. 12 ig a diagram illustrating the meaning



[Fig. 41] Fig. 41 is a diagram illustrating an example configuration including the software production
section. [Fig. 42] Fig. 42 is a block diagram illustrating an example configuration of a computer.
Description of Embodiments [0023] [Example Configuration of Playback System] Fig.lisa
diagram illustrating an example configuration of a playback system including a playback apparatus 1 to
which the present invention is applied. [0024]  This playback system includes the playback
apparatus 1 and a display apparatus 3 that are connected by an HDMI (High Definition Multimedia
Interface) cable or the like. An optical disc 2, whiciyis.a BD format optical disc such as - 14 - a
BD-ROM, is loaded in the playback apparatus 1. [0025] A stream that is necessary for displaying a
3D image having two viewpoints is recorded on the optical disc 2. As an encoding method for
recordingg@eﬁ{f@a@lgréthe optical disc 2, H.264 AVC (Advanced Video Coding)/MVC(Multi-view
Video coding), forexample, is used. [0026]

[Fig. 13] Fig. 13 is a diagram illugtrating the meaning
of MVC_file type.

[Fig. 14] Fig. 14 1is a diagram illustrating the meaning
of SubPath type.

{Fig. 151 Fig. 15 is a diagram illustrating the syntax
of SubPath entries extention().

[Fig. 16] Fig. 16 is a diagram illustrating the syntax
of SubPath extention().

[Fig. 17] Fig. 17 is a diagram illustrating the meaning
of SubPath type extention.

[Fig. 18] Fig. 18 is a diagram illustrating the syntax
of STN table extention{).

[Fig. 18] Fig. 19 is a diagram illustrating the syntax
of stream entry{).

[Fig. 20] Fig. 20 is a diagram illustrating the
relationship between PlayItem and SubPlayltem.

[Fig. 21] Fig. 21 is a block diagram illustrating an
example configuration of a playback apparatus.

[Fig. 22] Fig. 22 is a block diagram illustrating an
example configuration of a decoding section.

[Fig. 23] Fig. 23 is a diagram illustrating a specific
example of a PlayList file.

[Fig. 241 Fig. 24 is a diagram illustrating the syntax

of a clpi file.



The playback apparatus 1 is a player that is capable of performing 3D playback of a stream that is
recorded on the optical disc 2. The playback apparatus 1 plays back a stream that is recorded on the
optical disc 2, and causes the display apparatus 3, which is a television set or the like, to display a 3D
image obtained by the playback. Likewise, audio is played back by the playback apparatus 1 and
output to a speaker or the like that is disposed in the display apparatus 3. Note that the playback
apparatus 1 is capable of performing 2D playback as with existing BD players. [0027] [H.264
AVC/MVC Profile]  In11.264 AVC/MVC, an image stream called Base view video and an image
stream called Dependent view video are defined. Hereinafter, 11.264 AVC/MVC will be simply called
MVC, as appropriate. - 15 - [0028] Fig. 2 is a diagram illustrating an example of image capturing.

10029] A lusiiaged 4L Tior 2 Images o el oRiecs ar.canluied DLHENg A camera for an

image (left viewpoini) and a camera for an R (right Viewpoint) image. Elementary streanis of the
images cajftured: by ik daaga€amera and the R image camera are input to an MVC encoder.
[0030] Fig. 3 is a block diagram illustrating an example configuration of the MVC encoder. [0031]
As illustrated in ERy:SB; theé MG @ncéderiinciudés amai264/AMGE esicoder by, an H.264/AVC decoder
12,2 DEpgggggg\gEWp\gg%%ggc?:%gtl%sange?:Jrfnourltrir%%x%_rnldféccordance with the
PlayList file of Fig. 23.
[Fig. 27] Fig. 27 is a diagwram illustrating the syntax
of chunk map () .
[Fig. 28] Fig. 28 i1s a diagram illustrating a specific
exampie of chunk map().
[Fig. 29] Fig. 29 is a diagram illustrating ah example
of data separation.
[Fig. 30] Fig. 30 is diagram illustrating the syntax of
EP map () .
[Fig. 31} Fig. 31 is a diagram illustrating another
example of a PlayList file.
[Fig. 32] Fig. 32 is a diagram illustrating the concept
of file management. |
[Fig. 331 Fig. 33 is a flowchart illustrating a
playback process that is performed in accordance with the
PlaylList file of Fig. 31.
[Fig. 34] Fig. 34 is a diagram illustrating still
another example of a PlayList file.
[Fig. 35] Fig. 35 is a diagram illustrating the syntax

of a clpi fiie.

[Fig. 36] Fig. 36 is a diagram illustrating the concept



[0032] An L image stream captured by the L image camera is input to the H.264/AVC encoder 11.
Moreover, an R image stream captured by the R image camera is input to the Dependent view video

encoder 13. [0033]

The H.264/AVC encoder 11 encodes the L image stream into, for example, an

H.264 AVC/High Profile video stream. The H.264/AVC encoder 11 outputs the encoded AVC video -
16 - stream to the H.264/AVC decoder 12 and to the multiplexer 14 as a Base view video stream.
[0034] The H.264/AVC decoder 12 decodes the AVC video stream, which is supplied from the
H.264/AVC encoder 11, and outputs the decoded:  image stream to the Dependent view video

encoder 13. [0035]

The Dependent view video encoder 13 encodes the L image stream, which is

supplied from the H.264/AVC decoder 12, and an R image stream, which is input from the outside, and
outputs a&e%npgn&lg%gggggream. [0036] Predictive encoding of the Base view video using
another stream as a referénce image is not allowed. However, as illustrated in Fig. 4, predictive
encoding of the Depgndent viewgvidea usigthe Basendew vidaaas dating a

playback process that is performed in accordance with the

PlaylList file of Fig. 34.

[Fig.

381 Pig. 38 is a diagram illustrating an example

of a PlaylList file.

[Fig. 3¢] Fig. 39 is a diagram illustrating the syntax

of a clpi file.

[Fig.

40] Fig. 40 is a block diagram illustrating an

example configuration of a software production sectiomn.

[Fig.

41] Fig. 41 is a diagram illustrating an example

configuration including the software production section.

[Fig.

42] Fig. 42 is a block diagram illustrating an

example configuration of a computer.

Description of Embodiments

[0023]

{Example Configuration of Playback System]

Fig.

1 is a diagram illustrating an example

configuration of a playback system including a playback

apparatus 1 to which the present invention is applied.

[0024]

This playback gystem includes the playback apparatus 1

and a display apparatus 3 that are connected by an HDMI

(High Definition Multimedia Interface) cable cr the like.

An optical disc 2, which is a BD format optical disc such as



reference image is allowed. For example, when encoding is performed by using an L image as the
Base view video and an R image as the Dependent view video, the data size of a resultant Dependent
view video stream is smaller than the data size of the Base view video stream. [0037] Note that, since
the encoding method is H.264/AVC, prediction in the time domain is performed on the Base view - 17
- video. Moreover, prediction between views and prediction in the time domain are performed on the
Dependent view video. In order to decode the Dependent view video, it is necessary that decoding of
the corresponding Base view video, to which refefgnce has been made when encoding, be finished
beforehand. [0038] The Dependent view video encoder 13 outputs the Dependent view video
stream, which has been encoded by also using such prediction between views, to the multiplexer 14.

[0039] _The %Mpleﬁr 14 multiplexes the B@iggggycviggggyg%_mihjch is supplied from the

H.264/AVC encoder 11, and the Dependent view video stream, which is supplied from the Dependent
view videq emgeder 13, into, for example, an MPEG2 TS. The Base view video stream and the
Dependent view video stream may be multiplexed into one MPEG2 TS or may be included in separate
MPEG2 TSs. [0846]c reafhetivattiplexarddemnputs thegehermdd TSIOVRES2 T8RJEhe TS, which is

output from the multiplexer 14, is recorded, together with other management data, on the optical disc 2
having two viewpoints 1s retorded on the optical disc 2. As

an encoeding method for recording the stream on the optical
digc 2, H.264 AVC'(Advaﬁced Video Coding) /MVC(Multi-view
Video coding}, for example, is used.

fco2e6]

The playback apparatus 1 is a player that is capable of
performing 3D playback of a stream that is recorded on the
optical disc 2. The playback apparatus 1 plays back a
stream that is recorded on the optical disc 2, and causes
the display apparatus 3, which is a television set or the
i1ike, to display a 3D image obtained by the playback.
Likewise, audio is played back by the playback apparatus 1
and cutput to a speaker or the like that is disposed in the
display apparatus 3. Note that the playback apparatus 1 is
capable of performing 2D playback as with existing BD
players.

[0027]
[H.264 AVC/MVC Profile]

In H.264 AVC/MVC, an image stream called Rase view
video and an image stream called Dependent view video are
defined. Hereinafter, H.264 AVC/MVC will be gimply called

MVC, as appropriate.



by a recording apparatus, and is provided to the playback apparatus 1. [0041] - 18 - In this
example, the L image is encoded as a Base view video and the R image is encoded as a Dependent
view video by using MVC method. However, on the contrary, the R image may be encoded as a Base
view video and the L image may be encoded as a Dependent view video. Hereinafter, a case where
the L image is encoded as a Base view video and the R image is encoded as a Dependent view video
will be described. [0042] When performing 3D playback in accordance with a command by a user or
the like, the playback apparatus 1 reads the Base, giew video stream and the Dependent view video
stream from the optical disc 2 and performs playback. [0043]  Moreover, when performing 2D
playback, the playback apparatus 1 reads only the Base view video stream from the optical disc 2 and
performs playbgck. Since the Base view video stream is an AVC video stream encoded by
H.264/AVC, a player compatible with the BD format can play back the Base view video stream and
make a 2D imagei e displayed. J0C4AtdmxdmplesCoafiguigtiam obtShple of image

capturing.
[0029]

As illustrated in Fig. 2, images of the same object are
captured by using a camera for an L image (left viewpoint)
and a camera for an R (right viewpecint) image. Elementary
streams of the images captured by the I, image camera and the
R image camera are input to an MVC encoder.

[0030] |

Fig. 3 is a block diagram illustrating an example
configuration of the MVC encoder.
[0031]

As illiustrated in Fig. 3, the MVC enceoder includes an
H.264/AVC encoder 11, an H.264/AVC decoder 12, a Dependent
view video encoder 13, and a multiplexer 14.

[c632]

An L image gtream captured by the L image camera is
input to the H.264/AVC encoder 11. Moreover, an R image
stream captured by the R image camera is input to the
Dependent view video encoder 13.

[0033]

The H.264/AVC encoder 11 encodes the L image stream

into, for example, an H.264 AVC/High Profile video stream.

The H.264/AVC encoder 11 ocutputs the encoded AVC video



Fig. 5 is a diagram illustrating an example configuration of a TS that is recorded on the optical disc 2.
[0045] In the Main TS of Fig. 5, respective streams of Base - 19 - view video, Dependent view video,
Primary audio, Base PG, Dependent PG, Base IG, and Dependent IG are multiplexed. In this way, the
Dependent view video stream and the Base view video stream may be included in the Main TS, which
is one TS. [0046] The Main TS is a TS that includes at least the Base view video stream. In contrast, a
Sub TS is a TS that includes a stream other than the Base view video stream and that is used together
with the Main TS during playback. On the optical gisc 2, the Sub TS may be recorded in addition to the
Main TS, as appropriate. [0047] In order to enable 3D display as with the video, respective streams
of the Base view and the Dependent view are prepared for PG (Presentation Graphics), such as

subtitles and-heqikeo2pd oG ERteldeliveGERNICS) o SUChsat 8 MERU SErEen AN e Iike. [0048]
as a Base view video stream.
[0034]

The H.264/AVC decoder 12 decodes the AVC video stream,
which is suppliied from the H.264/AVC encoder 11, and outputs
the decoded L image stream to the Dependent view video
encoder 13.

[0035]

The Dependent view video encoder 13 encodes the L image
stream, which is supplied from the ﬁ.264/AVC decoder 12, and
an R image stream, which is input from the outside, and
outputs a Dependent view video stream.

[0036]

Predictive encoding of the Base view video using
another stream as a reference image is not allowed. However,
as i1llustrated in Fig. 4, predictive encoding of the
Dependent view video using the Base view video as a
reference image 1s allowed. For example, when encoding is
performed by using an L image as the Base view videc and an
R image as the Dependent view video, the data sgize of a
resultant Dependent view video stream is smaller than the
data size of the Base view video stream.

[0037]
Note that, since the encoding method is H.264/AVC,

prediction in the time domain is performed on the Base view



Fig. 6 is a diagram illustrating another example configuration of a TS that is recorded on the optical
disc 2. [0049] In the Main TS of Fig. 6, respective streams of Base view video, Primary audio, Base
PG, Dependent PG, Base IG, and Dependent IG are multiplexed. [0050] - 20 -  On the other hand,
the Sub TS includes a Dependent view video stream. In this way, the Dependent view video stream
may be included in a TS that is different from that for the Base view video stream. [0051]  When the
Base view video stream and the Dependent view video stream are included in different TSs as
illustrated in Fig. 6, the TS files are interleaved-andsrecorded on the optical disc 2. [0052] Fig. 7 is
a diagram illustrating an example of the arrangement of a TS file including the Base view video stream
(L video stream) and a TS file including the Dependent view video stream (R video stream) on the

optical disgigec. Moreover, prediction between views and prediction in
the time domain are performed on the Dependent view video.
In order to decode the Dependent view video, it is necessary
that decoding of the corresponding Base view video, to which
reference has been made when encoding, be finished
beforehand.
[0C38]

The Dependent view video encoder 13 outputs the
Dependent view video stream, which has been encoded by also
using such prediction between views, to the multiplexer 14.
[0039]

The multiplexer 14 multipliexes the Base view video
stream, which is supplied from the H.264/AVC encoder 11, and
the Dependent view video stream, which is supplied from the
Dependent view video encoder 13, into, for example, an MPEG2
TS. The Base view video stream and the Dependent view video
stream may be multiplexed into one MPEG2 TS or may be
included in separate MPEG2 TSs.

[oo40]

The multiplexer 14 cutputs the generated TS (MPEG2 TS).
The TS, which is output from the multiplexer 14, 1ig recorded,
together with other management data, on the optical disc 2
by a recording apparatus, and is provided to the playback
apparatus 1.

[0041]



[0053] Asiillustrated in Fig. 7, the TS file including the L video stream and the TS file including the R
video stream are interleaved so that predetermined data units are alternately arranged, and are
recorded on the optical disc 2. A collection of source packets that are included in one TS file and that
are serially arranged on the optical disc 2 is called a chunk. [0054] In Fig. 7, each block that is denoted
by the character - 21 - "R" and a number represents an R video chunk, and each block that is denoted
by the character "L" and a number represents an L video chunk. [0055] During 3D playback,
reading from the optical disc 2 is performed, for example, in the order of R[O], L[O], R[1], [1], R[2], L[2],
R[3], L[3], R[4], L[4], R[5], L[5], ---, and decoding is performed in the order of L[0], R[O], L[1], R[1], L[2],
R[2], L[3], R[3], L[4], R[4], L[5], R[5], As described above, in order to decode the R video, it is

necessary that thg L yjdgo g uhich.referance is made when gngadiga be decoded beforehand. AnR

video chunk and an L video chunk denoted by the same number are data items that are necessary for

performing jraybackat the samadirge, ard are-usrdias a set ouyeg &b playback J982¢]  Thatis,

for simplicity of description, a case where the entirety of content playback time is divided into three
equal parkywillshiergoEidered timen thzowatirety, ofcoritbet playltackdtime isdiviletinateethree equal
parts by the playback start time O, ti, and t2 in the order of time, video data that is necessary for

performingBlagifackirsiieie phybatRERimE iRE AR s didedegentigy be

encoded as a Dependent view video. Hereinafter, a case

where the L image is encoded asg a Bage view video and the R
image is encoded as a Dependent view video will be described.
[0042]

When performing 3D playback in accordance with a
command by a user or the like, the playback apparatus 1
reads the Base view video stream and the Dependent view
video stream from the optical disc 2 and performs playback.
[0043]

Moreoﬁer, when performing 2D playback, the plavyback
apparatus 1 reads only the Base view video stream from the
optical disc 2 and performs playback. Since the Base view
video stream is an AVC video stream encoded by H.264/AVC, a
player compatible with the BD format can play back the Base
view video stream and make a 2D image be displayed.

[0044]
[Example Configuration of TS]

Fig. 5 is a diagram illustrating an example
configuration of a TS that is recorded on the optical disc 2.
[0045]

In the Main TS of Fig. 5, respective streams of Base



[0]. [0057] -22 -  Moreover, L video data that is necessary for performing playback from the time tl
to the time t2 is divided as a chunk L[1], and L video data that is necessary for performing playback
from the time t2 to the playback end time is divided as a chunk L[2]. [0058] Also for the R video
stream, R video data that is necessary for performing playback from the playback start time to the time
tl is divided as a chunk R[0]. [0059]  Moreover, R video data that is necessary for performing
playback from the time tl to the time t2 is divided as a chunk R[1], and R video data that is necessary
for performing playback from the time t2 to the_playback end time is divided as a chunk R[2]. [0060]
The chunks, which have been obtained by such division, are arranged so that the chunks denoted by
the same number are arranged in the order of an R video chunk and an L video chunk, and are

recorded pndfe ppical disg. 2 Nate thal suhen the.l, vides siteam and fhe Ryidgosyeamare
included in one TS as iflustrated in Fig. 5, the TS file is not interieaved and recorded on the optical disc
2. [0061] isfpesidesnfor Managirg:AVCStraa®] Dependent IG are multiplexed. 1In

this way, the Dependent view video stream and the Base view

videc stream may be included in the Main TS, which is one TS.

[0046]

The Main TS is a TS that includes at least the Base
view video stream. In contrast, a Sub TS is a TS that
includes a stream other than the Base wview video stream and
that is used together with the Main TS during playback. On
the optical disc 2, the Sub TS may be recorded in addition
to the Main TS, as appropriate.

[0047]

In order to enable 3D display ag with the video,
respective streams of the Base view and the Dependent view
are prepared for PG (Presentation Graphics), such as
subtitles and the like, and for IG (Interactive Graphics),
such as a menu screen and the like.

[co48]

Fig. 6 is a diagram illustrating another example
configuration of a TS that 1is recorded on the optical disc 2.
[0049]

In the Main TS of Fig. 6, respective streams of Base
view video, Primary audio, Base PG, Dependent PG, Base IG,
and Dependent IG are multiplexed.

[0050]



- 23 - Fig. 8 is a diagram illustrating an example configuration for managing an AV stream with the
playback apparatus 1. [0062]  As illustrated in Fig. 8, the management of an AV stream is performed
by using two layers, which are PlayList and Clip. The AV stream may be recorded in a local storage of
the playback apparatus 1, instead of on the optical disc 2. The Clip includes an AV stream, which is a
TS that is obtained by multiplexing video data and audio data, and corresponding Clip Information
(Clip Information including attribute information regarding the AV stream). [0063] The AV stream is
expanded along the time axis, and each access pgint.is specified mainly as a time stamp in PlayList.
The Clip Information is used, for example, to find an address in the AV stream from which decoding is
to be started. [0064] The PlayList is a collection of playback intervals of the AV stream. A playback

interval in the A strieam &g@@%g@ylt@ﬂé T%P@gltg%§£ggr§sgn%%aé}ﬁr of @, IN point and

an OUT point of the playback interval on the time axis. The PlayList includes one or a plurality of
Playltemsrid24 - §3Q6Em. The ficstRiaykigt fromethedelidkigt 8-Hieudes tve Playtems, and the two
Playltems respectively refer to the first half and the second half of the AV stream included in the Clip
on the lefitgidebe included in a TS that is different from that for the
Base view video stream.
[0051]
When the Base view video stream and the Dependent view
video stream are included in different TSs as illustrated in
Fig. 6, the TS files are interleaved and recorded on the
optical disc 2.
[oos2]
Fig. 7 is a diagram illustrating an example of the
arrangement of a TS file including the Base view video
stream (L video stream) and a TS file including the
Dependent view video stream (R videc stxeam) on the optical
disc 2.
[0053]
As illustrated in Fig. 7, the TS file including the L
video stream and the TS file including the R video stream
are interleaved so that predetermined data units are
alternately arranged, and are recorded on the optical disc 2.
A collection of source packets that are included in one TS
file and that are serially arranged on the optical disc 2 is
called a chunk. |

[0054]

In Fig. 7, each block that is dencoted by the character



[0066] The second PlayList from the left includes one Playltem, and the Playltem refers to the
entirety of the All stream included in the Clip on the right side. [0067]  The third PlayList from the left
includes two Playltems, and the two Playltems respectively refer to a part of the All stream included in
the Clip on the left side and a part of the All stream included in the Clip on the right side. [0068] For
example, when the left Playltem included in the first PlayList from the left is specified as an object to
be played back by a disc navigation program, the first half of the All stream that is included in the Clip
on the left side, which is referred to by the Playltess, is played back. In this way, the PlayList is used as
playback control information for controlling playback of the All stream. [0069] In the PlayList, a
playback path formed by a row of one or more Playltems is called a Main Path (Main Path). - 25 -

[0070]  Maregqygr,dn the BlayLisi, plavhack path hat is aralisLip the MaipRaihyangtpat s formed
by a row of one or more SubPlayltems is called a Sub Path (Sub Path). [0071]  Fig. 9 is a diagram
illustrating HecstivctaeasoafeaiMayn Path ahd SabtR2athsL" and a number represents

an L video chunk.

[0055]

During 3D playback, reading from the optical disc 2 is
performed, for example, in the order of R[0], L{0], RI[1],
LI1), Ri21, n[2], RI3], LI3], RI4], LI[4], RI5), L&), ---,
and decoding is performed in the order of LI0], RIC], LI[1],
R[1}, L[2], R[2], LI[3], R[3}, Li4], R[4], Li5], RI[5],

As described above, in order to decode the R video, it is
necessary that the L video to which reference ig made when
encoding ke decoded beforehand. An R video chunk and an L
video chunk denoted by the same number are data items that
are necessary for performing playback at the same time, and
are used as a set during 3D playback.

[0056]

That is, for simplicity of description, a case where
the entirety of content playback time ig divided into three
equal parts will be considered. When the entirety of
content playback time is divided into three equal parts by
the playback start time 0, tl, and t2 in the order of time,
L video data that is necessary for performing playback from

the playback start time to the time tl is divided as a chunk



[0072] A PlayList can have one Main Path and one or more Sub Paths. The L video stream
described above is referred to by Playltems that are included in the Main Path. Moreover, the R video
stream is referred to by SubPlayltems that are included in the Sub Paths (Sub Paths in Extension()
described below). [0073]  The PlayList of Fig. 9 includes one MainPath, which includes three
Playltems, and three Sub Paths. An ID is assigned to each of the Playltems included in the Main Path

sequentially from the left. An ID is also assigned to each of the Sub Paths. [0074]

In the example of

Fig. 9, the Sub Path having Subpath_id=0 includeg:one SubPlayltem, and the Sub Path having
Subpath_id=1 includes two SubPlayltems. Moreover, the SubPath having Subpath_id=2 includes one
SubPlayltem. - 26 - [0075] An AV stream to which a Playltem refers and an AV stream to which a
SubPlayTtem thatsegifies arplayback interyal thatoveslaps the ime interyal of the Rlayltem are
played back synchronizingly. The management of an AV stream by using PlayList, Playltém, and
SubPlayltehzigdedcribedmfor iexamiphe, in Japanese Unexamiredi Bateht AppticatiorsPublication No.
2008-252740 and Japanese Unexamined Patent Application Publication No. 2005-348314.

chunk L[1l], and L videco data that is necessary for

performing playback from the time t2 to the playback end

time is divided as a chunk LI[2].
[0058]

Alsc for the R video stream, R video data that is

necessary for performing playback from the playback start

time to the time tl is divided as a chunk RI[0].

[0058]

Morecver, R video data that is necessary for performing

playback from the time tl to the time t2 is divided as a

chunk R[1], and R video data that is necessary for

performing playback from the time t2 to the playback end

time ig divided as a chunk RI[2].

[0060]

The chunks, which have been obtained by such division,

are arranged so that the chunks dencted by the same number

are arranged in the order of an R video chunk and an L video

chunk, and are recorded on the optical disc 2. Note that,

when the L video stream and the R video stream are incliuded

in one TS ag illustrated in Fig. 5, the TS file isg not
interieaved and recorded on the optical disc 2.
[0061]

[Structure for Managing AV Stream]



[0076] [Directory Structure]  Fig. 10 is a diagram illustrating an example configuration for managing
files that are recorded on the optical disc 2. [0077]  As illustrated in Fig. 10, the files are
hierarchically managed using a directory structure. One root directory is made on the optical disc 2.
Below the root directory is the range managed by one recording/playback system. [0078] A BDMV
directory is located under the root directory. An Index file, which is a file having a name "Index.bdmv",
and a MovieObject file, which is a file having a name "MovieObject.bdmv" are stored right under the
BDMYV directory. [0079] - 27 - A PLAYLIST diregtary, a CLIPINF directory, a STREAM directory,
and the like are created under the EDMV directory. [0080] PlayList files, in which PlayLists are
described, are stored in the PLAYLIST directory. Each PlayList file has a name that is a combination of

a five-digit numherandsan gxiensionyaplsi's The Playlistdile flustraigchin Fig. 10 has a filename
"00000.mpls". [0081]
configuration for managing an AV stream with the playback
apparatus 1.
[0062]

As illustrated in Fig. 8, the management of an AV
stream is performed by using two layers, which are Playlist
and Clip. The AV stream may be recorded in a local storage
of the playback apparatus 1, instead of on the optical disc
Z. The Clip inciudes an AV stream, which is a TS that is
obtained by multiplexing video data and audio data, and
corresponding Clip Information (Clip Information including
attribute information regarding the AV stream).

[0063]

The AV stream 1s expanded along the time axis, and each
access point is specified mainly as a time gtamp in PlayList.
The Clip Information is used, for example, to find an
address in the AV stream from which decoding is to be
started.

[0064]

The PlayList is a collection of playbkack intervals of
the AV stream. A playback intexval in the AV stream is
called a PlayItem. The PlayItem is represented by a pair of
an IN point and .an OUT point of the playback interval on the
time axis. The PlaylList includes one or a plurality of

PlayItems.



Clip Information files, in which Clip Information is described, are stored in the CLIPINF directory. Each
Clip Information file has a name that is a combination of a five-digit number and an extension ".clpi”.
[0082] Two Clip Information files in Fig. 10 respectively have filenames "00001.clpi" and
"00002.clpi”". Hereinafter, a Clip Infoiation file will be called a dpi file, as appropriate. [0083] The dpi file
"00001.clpi" is a file in which information regarding a corresponding L video stream is described, and
the dpi file "00002.clpi" is a file in which information regarding a corresponding R video stream is
described. [0084] - 28 - Stream files are stored,in.the STREAM directory. Each stream file has a
name that is a combination of a five-digit number and an extension ".m2ts" or a name that is a
combination of a five-digit number and an extension ".ilvt". Hereinafter, a file having the extension
".m2ts" wiflr; eglled an m2ts file, and a file having the extension ".ilvt" will be called an ilvt file, as
appropriate. [0085] The m2ts file "00001.m2ts" is a file for the L video stream, and the m2ts file
"00002.m2ts" ismile farthe Pvidaoisitedirom the left in Fig. 8 includes two

PlayItems, and the two Playltems respectively refer to the
first half and the second half of the AV stream included in
the Clip on the left side.

[0066]

The second PlayList from the left includes one PlayItem,
and the PlayItem refers to the entirety of the AV stream
included in the Clip on the right side.

[0C67]

The third PlayList from the left includes two PlayItemg,
and the two PlayIitems respectively refer to a part of the AV
stream included in the Clip on the left side and a part of
the AV stream included in the Clip on the right side.

{0068]

For example, when the left PlayItem included in the
first PlayList from the left is specified as an object to be
played back by a disc navigation program, the first half of
the AV gtream that is included in the Clip on the left side,
which is referred to by the PlayItem, is played back. In
this way, the PlayList is used as plavback control
information for controlling playback of the AV stream.

[0069]
In the PlayList, a playback path formed by a row cf one

or more PlayItems is called a Main Path (Main Path).



[0086] The ilvt file "00001.ilvt" is a file for, when the m2ts file for the L video stream and the m2ts
file for the R video stream are interleaved, managing these streams and performing 3D playback.
Therefore, when the L video stream and the R video stream are included in one TS and the m2ts files
thereof are not interleaved, the ilvt file is not recorded on the optical disc 2. [0087] In addition to
those illustrated in Fig. 10, a directory for storing files for an audio stream and the like are created
under the BDMV directory. [0088] In the example of Fig. 10, the filename of the m2ts - 29 - file
included in the Clip regarding the L video is "0Q0@Em2ts", and the filename of the dpi file is
"00001.clpi". Moreover, the filename of the m2ts file included in the Clip regarding the R video is
"00002.m2ts", and the filename of the dpi file is "00002.clpi". The filenames of the m2ts file and the dpi
file that ar, i@%;]ded in one Clip include the same number. [0089]  The filename of the ilvt file
includes "00001", which is the same five-digit number as that included in each of the filenames of the
m2ts file and theidpitiledhat are incleded arthes€lip segardipigtbe Lpwidao +Thus, ke filename of an ilvt
file to be specified when performing 3D playback can be identified from the filename of the dpi file
included ipatha Cliplregarding the L vidad:10e96) [Shataxis? Eaehmpatadiers] roFigi 1ase diagram

illustrating the syntax of a PlayList file.,
oY more SubPlayItems is called a Sub Path (Sub Path}.

[0C71]

Fig. 9 is a diagram illustrating the structures of a
Main Path and Sub Paths.

[0072]

A PlayList can have one Main Path and one or more Sub
Paths. The L video stream described above is referred to by
PlayItems that are included in the Main Path. Moreover, the
R video stream is referred to by Sub?layltems that are
included in the Sub Paths (Sub Paths in Extension()
described below).

[0073]

The PlaylList of Fig. 9 includes one MainPath, which
includes three PlayItemg, and three Sub Paths. An ID is
assigned to each of the PlayItems included in the Main Path
sequentially from the left. &4n ID 1s also assigned to each
of the Sub Paths.

[6074]

In the example of Fig. 9, the Sub Path having
Subpath id=0 includes one SubPlayTtem, and the Sub Path
having Subpath id=1 includes two SubPlayItems. Moreover,

the SubPath having Subpath id=2 includes one SubPlayItem.



[0091]

line numbers and

For convenience of description, line numbers and are shown on the left side of Fig. 11. The

are not included in the PlayList. Note that main statements of the PlayList will be

described here and detailed description will be omitted. The details are - 30 - described, for example,
in Blu-ray Disc Read Only Format part 3. [0092] yyyyy.mpls in the first line represents the filename
of this PlayList file. [0093] As illustrated in the second to fifth lines, the PlayList file is roughly
divided into fields of AppinfoPlayList(), PlayList(), PlayListMark(), and ExtensionData(). In
PlayListMark() in the fourth line, information regarting a mark, which is the destination of a jump due
to a user operation that instructs a chapter jump or due to a command or the like, is described. [0094]
The seventh to eleventh lines are the field for AppinfoPlayList(). As illustrated in the ninth line,
AppInfoPlayhist) includes MVC_flag, which is a one-bit flag representing whether or not the PlayList

includes

An AV stream to which a PlayItem refers and an AV

stream to which a SubPlayltem that specifies a playback

interval that overlaps the time interval of the PlayItem are

played back synchronizingly. The management of an AV streanm

by using PlayList, PlayItem, and SubPlayItem ig described,

for example, in Japanese Unexamined Patent Application

Publication No. 2008-252740 and Japanese Unexamined Patent

Applicaticon Publication No. 2005-348314.

(00761

[Directory Structure]

Fig.

10 is a diagram illustrating an example

configuration for managing files that are recorded on the

optical disc 2.

[0077]

As 1llustrated in Fig. 10, the files are hierarchically

managed using a directory structure. One root directory is

made on the optical disc 2. Below the root directory is the

range managed by one recording/playback system.

[0078]

A BDMV directory is located under. the root directory.

An Index file, which is a f£ile having a name "Index.bdmv",

and a MovieQObject file, which is a file having a name

"MovieObject.bdmv" are stored right under the BDMV directory.

[0079]



information regarding MVC playback (3D playback). MVC_flag may be included, instead of in the
PlayList, in a stream such as a video stream. [0095] Fig. 12 is a diagram illustrating the meaning of
MVC _flag. [0096] - 31 - As illustrated in Fig. 12, the value 0 of MVC_flag means that the PlayList does
not include information regarding 3D playback. That is, an optical disc on which a PlayList having
MVC_flag=0 is recorded is a disc that is not capable of performing 3D playback. [0097] The value 1 of
MVC flag means that the PlayList includes information regarding 3D playback. [0098]  In addition to
MVC flag, ApplInfoPlayList() includes informatian gegarding the type of the PlayList, such as
information regarding whether the PlayList is that for performing random playback. [0099]

A PLAYLIST directory, a CLIPINF directory, a STREAM
directory, and the like are created under the BDMV directory.
[0080]

PlayList files, in which Playlists are described, are
stored in the PLAYLIST directory. Each PlayList file has a
name that is a combination of a five-digit number and an
extension ".mpls”. The PlayList file illustrated in Fig. 10
has a filename "000C0C.mpls”.
iogsl]

Clip Information files, in which Clip Information isg
described, are stored in the CLIPINF directory. Each Clip
Information file has a name that is a combination of a five-
digit number and an extension ".clpi”.

[c082]

Two Clip Information files in Fig. 10 respectively have
filenames "00001.clpi" and "00002.clpi". Hereinafter, a
Clip Information file will be called a clpi file, as
appropriate.

[0083]

The clilpi f£ile "0000l.clpi* ig a file in which
information regarding a corresponding L video gtream is
described, and the clpi file "00002.clpi" isg a file in which
information regarding a corresponding R video stream is
described.

[0084]



The twelfth to twenty-fifth lines are the field for PlayList(). number_of_Playltems in thirteenth line
represents the number of Playltems in the PlayList. In the example of Fig. 9, the number of Playltems
is three. The value of Playltem_id is assigned from zero in the order of appearance of Playltem() in the
PlayList. In the for statement in the fifteenth to nineteenth lines, Playltem() is referred to for the number
of Playltems. [0100] number of SubPaths in the fourteenth line represents _ _ the number of Sub
Paths in PlayList(). In the example of - 32 - Fig. 9, the number of Sub Paths is three. The value of
SubPath id is assigned from zero in the order of agpearance of SubPath() in the PlayList(). In the for
statement in the twentieth to twenty-fourth lines, SubPath() is referred to for the number of Sub Paths.
[0101] The twenty-sixth to thirty-third lines are the description of Playltem() included in PlayList().

Clip_Informatioryfile parpe jr the,tuenty-sewenth lineyepeesenisithe name of 4 dpidilepf a Clip
including an AV stream to which the Playltem refers. [0102] MVC file type in the twenty-eighth line

is 2-bit data thratrhaSidreetiactive value whentthe yvatuecobddVeaftagis Lifamd epresehts the type of a
file from which each of the L video stream and the R video stream is supplied. [0103]

number and an extension ".m2ts" or a name that is a

combination of a five-digit number and an extension ".ilvt".

Hereinafter, a f£ile having the extension ".m2ts" will be

called an m2ts file, and a file having the extension ".ilwvt"

will be called an ilvt file, as appropriate.

[0085]

The m2ts £ile "00001.m2ts" is a file for the L wvideo
stream, and the m2ts file "00002.m2ts" is a file for the R
video stream.

[ooss]

The ilvt file "00001.1ilvt" is a file for, when the m2ts
file for the L video stream and the m2ts file for the R
video stream are interleaved, managing these streams and
performing 3D playback. Thexefore, when the L video stream
and the R video stream are included in one TS and the m2ts
files thereof are not interleaved, the ilvt file ié not
recorded on the optical disc 2.

[0087]

In addition to those illustrated in Fig. 10, a
directory for storing files for an audio stream and the like
are created under the BDMV directory.

[0088]

In the example of Fig. 10, the filename of the m2ts



Fig. 13 is a diagram illustrating the meaning of MVC file_type. [0104] As illustrated in Fig. 13, the
value 0 of MVC_file_type means that the L video stream and the R video stream are included in one
TS, and the m2ts file for managing the TS is represented by Clip_Information_file_name. [0105] - 33 -
As described above, the filename of an m2ts file and the filename of a dpi file included in one Clip
include the same number. Clip_Information_file_name also represents the filename of a corresponding
m2ts file that is included in the same as that including the dpi file having the filename. [0106] The
value 1 of MVC file type means that the m2ts file £ffast TS file) for the L video stream represented by
Clip_Information_file_name and the m2ts file (second TS file) for the R video stream are interleaved
on the optical disc 2. In this case, the L video stream and R video stream are included in different TSs.

[0107]  rThe value128E MG filelypemeansthat Boiyor ore af thegagtsifie for the L video stream
represented by Clip_Information_file_name and the m2ts file for the R video stream is recorded on a

local stordge imthenplaybackeapbaratustt. Jetddle ofhélvaluelPof MVIfilegype is a reserved value.

[0109]
"00001l.clpi®". Moreover, the filename of the m2ts file

included in the Clip regarding the R video is "000C2.m2ts",
and the filename of the clpi file is "00002.clpi". The
filenames of the m2ts file and the clpi file that are
included in one Clip incliude the same number.

[0089]

The filename cof the ilvt file includes *00001", which
is the same five-digit number as that included in each of
the filenames of the m2ts file and the clpi file that are
included in the Clip regarding the L video. Thus, the
filename of an ilvt file to be specified when performing 3D
playback can be identified from the filename of the clpi
file included in the Clip regarding the L video.

[oCc90]
[Syntax of Each Data Item]

Fig. 11 is a diagram illustrating the syntax of a
PlavList file.

[0091]

For convenience of description, line numbers and *:®
are shown on the left side of Fig. 11. The line numbers and
":" are not included in the PlaylList. Note that main
statements of the PlayList will be described here and

detailed description will be omitted. The details are



Referring back to Fig. 11, IN_time in the thirtieth line represents the start position of the playback
interval of the Playltem, and OUT _time in the thirty-first line represents the end position. - 34 - [0110]
STN table() in the thirty-second line includes information regarding an AV stream to which the
Playltem refers. For example, the information regarding the AV stream to which the Playltem refers
includes the stream number (ID) and the PID of a transport packet included in the L video stream.
[0111] The thirty-fourth to fortieth lines are the description of SubPath() included in PlayList().
SubPath() in the thirty-fourth to fortieth lines includes information regarding video data excluding R
video and information regarding audio data, which are played back together with the AV stream to
which the Playltem refers. [0112] SubPath_type in the thirty-fifth line is 8-bit data representing the

type of a gUb £Faihd8113hyr Hinid s a dingiamitusirainghgdneaning »f sybRath_type.
part 3.
[0092]

yyyyy-mpls in the first line represents the filename of
this PlayList file.
[0093]

As illustrated in the second to fifth lines, the
PlayList file is roughly divided into fields of
AppInfoPlayList (), PlayList(}, PlayListMark{(), and
ExtengionbDatra(). In PlayListMark() in the fourth line,
information regarding a mark, which is the destination of a
jump due to a user operation that instructs a chapter jﬁmp
or due to a command or the like, is described.

[0094]

The seventh to eleventh lines are the field for
AppInfeoPlayiist{). As illustrated in the ninth line,
AppInfoPlayList () includes MVC flag, which is a one-bit flag
representing whether or not the PlayList includes
information regarding MVC playback (3D playback). MVC flag
may be included, instead of in the Playlisgt, in a stream
such as a video stream.
fo09s]

Fig. 12 is a diagram illustrating the meaning of
MvC flag.

[0096]



[0114] As illustrated in Fig. 14, the type of SubPath is represented by values from 2 to 7. For
example, SubPath_type=2 means that the SubPath is for audio data that is used to play back a slide
show (Browsable slideshow), and - 35 - SubPath_type=3 means that the SubPath is for data for
displaying an interactive menu. [0115] number of SubPlayltems in the thirty-sixth line of Fig. _ _ 11is
8-bit data representing the number of SubPlayltems (the number of entries) included in one Sub
Path(). For example, the number_of SubPlayltems of the SubPlayltem for which SubPath id=0 in Fig.
9is 1, and the number of SubPlayltems of the SubPlayltem for which _ _ SubPath id=1 is 2. In the for
statement in thirty-seventh to thirty-ninth lines, the SubPlayltem() is referred to for the number of
SubPlayltems. [0116] The forty-first to forty-fifth lines are the description of SubPlayltem() included in

the SubPath() Glip_lnfermation. file_name Ip theforty;s¢cqad Jine perresggis the filename of a dpi file
of a Clip to which -

means that the PlayList does not include information

regarding 3D playback. That is, an optical disc on which a

PlayList having MVC flag=0 is recorded is a disc that is not

capable of performing 3D playback.

[0097]

The value 1 of MVC flag means that the Playlist
includes information regarding 3D playback.
[ocosl

In addition to MVC flag, AppInfoPlayList() includes
information regarding the type of the PlayList, such as
information regarding whether the PlayList is that for
performing random playback.

[c099]

The twelfth to twenty-fifth lines are the field for
PlayList (). number of PlayItems in thirteenth line
represents the number of PlayItems in the PlayList. In the
example of Fig. 9, the number of PlayItems is three. The
value of PlayItem id is assigned from zero in the order of
appearance of PlayItem(} in the PlayList. In the for
statement in the fifteenth to nineteenth lines, PlayItem()
is referred to for the number of PlayItems.

[0100]
number_ of SubPaths in the fourteenth line represents

the number of Sub Paths in PlayList{). In the example of



the SubPlayltem refers. [0117] SubPlayltem_IN_time in the forty-third line represents the start
position of the playback interval of a SubPlayltem, and SubPlayltem_OUT _time in the forty-fourth line
represents the end position. [0118] The forty-sixth to forty-ninth lines are - 36 - ExtensionData(), which
is an extended field. [0119] When the value of MVC flag is 1, SubPath entries extension() and STN
table extension() are described in ExtensionData(). SubPath_entries_extension() and STN table
extension() include information regarding the R video stream that is used for 3D playback together with
the L video stream to which the Playltem refers. [§120] In this way, information regarding the R
video stream is described in the field for ExtensionData(), instead of in the field for SubPath()
(thirty-fourth line of Fig. 11), although the R video stream is managed as a stream to which SubPath

rek”s[o%%g. 9, the number of Sub Paths is three. The value of
SubPath id is assigned from zero in the order of appearance
of SubPath{) in the PlaylList{). In the for statement in the
twentieth to twenty-fourth lines, SubPath() is referred to
for the number of Sub Paths.
[0101]

The twenty-sixth to thirty-third lines are the
description of PlayItem() included in PlayList ().

Clip Information file name in the twenty-seventh line
represents the name of a clpi file of a Clip including an AV
stream to which the PlayItem refers.

[0102]

MVC file type in the twenty-eighth line is 2-bit data
that has an effective value when the value of MVC flag is 1,
and represents the type of a file from which each of the L
video stream and the R video stream is supplied.

[0103]

Fig. 13 is a.diagram illustrating the meaning of
MVC file type.

[0104]

As illustrated in Fig. 13, the value 0 of MVC_file type
means that the L video stream and the R video stream are
included in one TS, and the m2ts file for managing the TS is
represented by Clip Information file name.

{c105]



If information regarding the R video stream is described in the field for SubPath(), malfunction may
occur when the description is read by a player that is not capable of performing 3D playback.
Occurrence of such a malfunction can be prevented by describing the information regarding the R
video stream as ExtensionData() and by making the description to be read only when a player that is
capable of performing 3D playback performs 3D playback. [0122] Fig. 15 is a diagram illustrating an
example of the - 37 - syntax of SubPath_entries_extention() included in ExtensionData(). [0123]
number of SubPath extensions is 16-bit data reprggenting the number of SubPath_extensions, i.e., the
number of appearances of SubPath_extension() in SubPath entries extension(). In the for statement
following number of SubPath extensions, SubPath extension() is _ _ referred to for the number of

SubPaths. [OlzﬁjsH Bl @Pi@eia aé%%@%s’ig Q%% a3 I%ipaﬁ?éh é@ta(?xfec@ ts file and

the filename of a c¢lpi file included in cone Clip include the
same number. Clip Information file name also represents the
filename of a corresponding m2ts file that is included in
the same as that including the clpi file having the filename.
[0106]

The value 1 of MVC file type means that the m2ts file
(first TS file) for the L video stream represented by
Clip Information file name and the m2ts file (second T8
file} for the R video stream are interleaved on the optical
disc 2. In this case, the L video stream and R video stream
are included in different TSs.
[C107]

The value 2 of MVC file type means that both or one of
the m2ts file for the L video stream represented by
Clip Information file name and the m2ts file for the R video
stream is recorded on a local storage in the playback
apparatus 1.
[03108]

The value 3 of MVC file type is a reserved value.
[0109]

Referring back to Fig. 11, IN time in the thirtieth
line represents the start position of the playback interval
of the PlayItem, and OUT_time in the thirty-first line

represents the end position.



to the R video stream, as with a normal SubPath that refers to the video data other than the R video
and the audio data and whose information is described in SubPath() in the thirty-fourth line of Fig. 11.
[0125] As illustrated in the for statement in Fig. 15, the ID of the SubPath that refers to the R video
stream starts from a value that is the same as the value of number of SubPaths in the fourteenth line
of Fig. 11 and incremented by one every time SubPath_extension() is referred to. For example, as
illustrated in Fig. 9, when the number of the normal SubPaths is three and number of SubPaths=3, if _
_ number of SubPath extensions is 2, 3 is assignegd ta the ID _ _ of the first SubPath and 4 is assigned
to the ID of the - 38 - second SubPath. [0126] Fig. 16 is a diagram illustrating an example of the
syntax of SubPath_extention() of Fig. 15. [0127] length is 32-bit data representing the number of
bytes fron?dqwmdiately after the length field to the end of SubPath extension().

STN table() in the thirty-second line includes
information regarding an AV stream to which the PlayItem
refers. For example, the information regarding the AV
stream to which the PlayItem refers includes the stream
number (ID) and the PID c¢f a transport packet included in
the L video stream.

[0111]

The thirty-fourth to fortieth lines are the description
of SubPath(} included in PlayList{). SubPath() in the
thirty-~fourth to fortieth lines incliludes information
regarding video data excluding R video and information
regarding audio data, which are played back together with
the AV stream to which the PlayItem refers.

{0112]

SubPath type in the thirty-fifth line is 8-bit data
representing the type of a Sub Path.
[0113]

Fig. 14 is a diagram illustrating the meaning of
SubPath type.
io114]

As illustrated in Fig. 14, the type of SubPath is
represented by values from 2 to 7. For example,

SubPath type=2 means that the SubPath is for audic data that

is used to play back a slide show (Browsable slideshow), and



[0128] SubPath_type_extension, which is an extension of SubPath_type, is 8-bit data that
represents the type of SubPath whose information is described in SubPath extension(). [0129] Fig.
17 is a diagram illustrating the meaning of SubPath_type extention. [0130]  As illustrated in Fig. 17,
the values from 0 to 7 of SubPath_type extension respectively represent the same meanings as those
from O to 7 of SubPath_type in Fig. 14. [0131] The value 8 of SubPath_type_extension means that
the SubPath having SubPath_type_ extension=8 is a SubPath that refers to the R video stream.
Moreover, it also means that the m2ts file for the ggliQeo stream that is referred to is - 39 - a file that
is different from the m2ts file for the L video stream to which the Playltem refers. [0132] Referring
back to Fig. 16, number_of SubPlayltems is 8- bit data representing the number of SubPlayltems in

SubPath exignsionOc I thesfop statement OIWINGs. o pach 15 for data for

displaying an interactive menu.
[06115]

number of SubPlayItems in the thirty-sixth line of Fig.
11 is 8-bit data representing the number of SubPlayItems
(the number of entries) included in one Sub Path({). For
example, the number of SubPlayItems of the SubPlaylItem for
which SubPath i1d=0 in Fig. 9 is 1, and the
number of SubPlayItems of the SubPlayItem for which
SubPath_id=1 is 2. In the for statement in thirty-seventh
to thirty-ninth lines, the SubPlayitem() is referred to for
the number of SubPlayIltems.

[0116]

The forty-first to forty-fifth lines are the
description of SubPlayItem{} included in the SubPath{}.
Clip_ Information file name in the forty-second line
represents the filename of a clpi file of a Clip to which
the SubPlayitem refers.

{0117]

SubPlayItem IN time in the forty-third line represents
the start position of the plavyback interval of a SubPlayItem,
and SubPlayItem OUT_time in the forty-fourth line represents
the end position.

[0118]

The forty-sixth to forty-ninth lines are



number of SubPlayltems, SubPlayltem() is referred to for the _ _ number of SubPlayltems. [0133]
The description of SubPlayltem() in SubPath_extension() is the same as the description of
SubPlayltem() in the forty-first to forty-fifth lines of Fig. 11. [0134] That is, SubPlayltem() in
SubPath_extension() includes Clip_Information_file_name that represents the filename of a dpi file

included in the same Clip as the R video stream to which the SubPlayltem refers.
SubPlayltem_IN_time that represents the start position of a playback interval and
SubPlayltem_OUT_time that represents the end ggsition are included. [0135]

Moreover,

Fig. 18 is a diagram

illustrating an example of the syntax of STN_table_extention() included in ExtensionData(). [0136] As

described above, STN table (the thirty-second line - 40 -

Extensionbata(), which is an extended field.
[0118]
When the value of MVC flag is 1,

SubPath entries extension{) and STN table extension()

are

described in ExtensionData(). SubPath entries_extension()

and STN_ table extension{) include information regardi
R video stream that is used for 3D playback together
the L video stream to which the PlayItem refers,

[0120]

ng the

with

In this way, information regarding the R video gtream

igs described in the fieid for Extensiondata(), instead of in

the field for SubPath() (thirty-fourth line of Fig. 1

1),

although the R videc stream is managed as a stream to which

SubPath refers.
[0121]

If information regarding the R video stream is

described in the field for SubPath(), malfunction may occur

when the description is read by a player that is not

capable

of performing 3D playback. Occurrence of such a malfunction

can be prevented by describing the information regarding the

R video gtream as ExtensionData() and by making the

description to be read only when a player that is capable of

performing 3D playback performs 3D playback.
(0122]

Fig. 15 is a diagram illustrating an example of

the



in Fig. 11) includes the PID of a transport packet included in the L video stream to which the Playltem
refers. In contrast, STN_table_extension() includes the PID of a transport packet included in the R
video stream to which the SubPath (SubPath_extension) refers. [0137]  As illustrated in Fig. 18,
following length that represents the length of STN_table_extension(), STN table extension() includes,
as information regarding the R video stream, stream entry() and stream attributes() that is attribute
information regarding the R video stream. [0138]  Fig. 19 is a diagram illustrating an example of the
syntax of stream entry() [0139]  As illustrated in Fig. 19, following length that represents the length
of stream_entry(), stream entry() includes type that is 8-bit information. [0140)  For example, the
value 1 of type means that the R video stream is included in one TS together with the L video stream

to which t t r re .the valye f at.least means that the R video stream is
included i%§§%%yth%?isgﬁg%%gﬁgﬁﬁﬁétggfﬁtit egégslt%g(re% e aed Playltem refers. - 41 - [0141]
When thepyalue, 01 bipedsd () .

[0123]

number of SubPath extensions is 16-bit data
representing the number of SubPath extensions, i.e., the
number of appearances of SubPath extension() in
SubPath entries_extension(). In the for statement following
number of SubPath extensions, SubPath extension() is
referred te for the number of SubPathsg.

[0124]

Here, an ID is also assigned to a SubPath that refers
to the R video gtream, as with a normal SubPath that refers
to the video data other than the R video and the audio data
and whose information is described in SubPath(} in the
thirty-fourth line of Fig. 11.

[0125]

As illustrated in the for statement in Fig. 15, the ID
of the SubPath that refers to the R video stream starts from
a value that is the same as the value of number of SubPaths
in the fourteenth line of Fig. 11 and incremented by one
every time SubPath extension() is referred to. For example,
ag 1llustrated in Fig. 9, when the number of the normal
SubPaths i1s three and number of SubPathsge=3, if
number of SubPath extensions is 2, 3 is assigned to the ID

of the first SubPath and 4 is assigned to the ID of the



ref to stream PID of mainClip is referred to. ___ _ ref to stream PID of mainClip represents the PID
ofa____ _ _ transport packet included in the R video stream that is included in one TS together with
the L video stream. [0142] When the value of type is 2, ref _to_SubPath_id, ref to subClip entry_id, and
ref to stream PID of subClip _ are referred to. Out of the three information items, ref to
SubPath id represents the ID of a SubPath _ _ (SubPath extension) that refers to the R video stream.
Moreover, ref_to_stream_PID_of_subClip represents the PID of a transport packet included in the R
video stream that is referred to by a SubPath thatis identified by ref to SubPath id. _ _ [0143] Fig.
20 is a diagram illustrating the relationship between a SubPath that refers to the R video stream and
has SubPath_type extention=8 and a MainPath that refers to the L video stream and with which the
SubPath ig@%sgg%iaé%%%gﬁ?layust. [0144] As described above, each Playltem() includes !N time
that represents the start position of the playback interval

fo1z2¢6]

Fig. 16 is a diagram illustrating an example of the
syntax of SubPath extention() of Fig. 15.

{01271

length is 32-bit data representing the number of bytes
from immediately after the length field to the end of
SubPath extension() .

[0128]

SubPath type extension, which is an extension of
SubPath type, is 8-bit data that represents the type of
SubPath whose information is described in
SubPath extension() .

[0129]

Fig. 17 is a diagram illustrating the meaning of
SubPath type extention.

[0130]

Ag illustrated in Fig. 17, the valuesg from 0 to 7 of
SubPath type extension respectively represent the same
meanings as those from 0 to 7 of SubPath type in Fig. 14.
[0131}

The value 8 of SubPath type extension means that the
SubPath having SubPath type extension=8 is a SubPath that
refers f£o the R video stream. Moreover, it also means that

the m2ts file for the R video stream that is referred to is



- 42 - of the Playltem and OUT time that represents the end position (the thirtieth and thirty-first lines in
Fig. 11). [0145] Moreover, as described above, SubPlayltem() in SubPath extension() includes, for
each SubPlayltem included in the SubPath that refers to the R video stream, SubPlayltem_IN_time
that represents the start position of the playback interval and SubPlayltem_OUT _time that represents
the end position. [0146] As illustrated in Fig. 20, the start position and the end position of a
Playltem are respectively the same as the start position and the end position of a SubPlayltem that
refers to the R video stream that is associated wifythe L video stream to which the Playltem refers.
[0147] For example, IN time and OUT _time of a Playltem to which Playltem_id=0 is assigned are
respectively the same as SubPlayltem_IN_time and SubPlayltem_OUT _time of SubPlayltem#0 that is

associated wifhy (he Blayltem to,which blaylten, id=0ds assigned, (01481 /s heratglote described,
in the PlayList, SubPath(), which is the field in which information regarding SubPath is described, is
deﬁneda@éﬂ&&ﬁﬂhgeMEﬂaﬂnen@ PAyIitem refers.

fo132]

Referring back to Fig. 16, number of SubPlayItems is 8-
bit data xepresenting_the number of SubPlayItems in
SubPath extension(). In the for statement following
number of SubPlayItems, SubPlayItem{) is referred to for the .
number of SubPlayltems.

[0133]

The description of SubPlayItem(} in SubPath extension()
is the same as the description of SubPlayItem() in the
forty-first to forty-fifth Ilines of Fig. 11.

(0134}

That is, SubPlayItem() in SubPath extension() includes
Clip Information file name that represents the filename of a
clpi file included in the same Clip as the R video stream to
which the SubPlayIltem refers. Moreover, SubPlayItem IN time
that represents the start position of a playback interval
and SubPlayItem OUT time that represents the end position
are included.

[0135]

Fig. 18 is a diagram illustrating an example of the
syntax of STN table extention() included in ExtensionData(}.
[0136]

As described above, STN table (the thirty-second line



ExtensionData(), which is an extended field, and STN _table(), which is the field in which information
regarding the stream number (STream Number) is described, is defined as STN table extension().
[0149] [Example Configuration of Playback Apparatus 1] Fig. 21 is a block diagram illustrating an
example configuration of the playback apparatus 1. [0150] A controller 31 executes a control
program, which is prepared beforehand, and controls the overall operation of the playback apparatus
1. [0151] A disc drive 32 reads data from the optical disc 2 under the control by the controller 31, and
outputs the read data to the controller 31, a memggy 33, or a decoding section 36. [0152] The
memory 33 stores data that is necessary for the controller 31 to perfoilLtt various processing and the
like, as appropriate. [0153]

in Fig. 11) includes the PID of a transport packet included
in the L video stream to which the PlayItem refers. In
contrast, STN table extension() includes the PID of a
transport packet inciuded in the R video stream to which the
SubPath (SubPath extension) refers.

[0137]

As illustrated in Fig. 18, following length that
represents the length of STN table extension(),

STN table extension{) includes, as information regarding the
R video stream, stream entry() and stream attributes() that
ig attribute information regarding the R video stream.

[0138]

Fig. 19 is a diagram illustrating an example of the
syntax of stream entry().
[0139]

As illustrated in Fig. 19, following length that
represents the length of stream entry(), stream entry()
includes type that ig 8-bit information.

[0140]

For example, the vaiue 1 of type means that the R video
gtream ig included in cone TS together with the I. video
stream to which the PlayItem refers. Moreover, the value 2
of type at least means that the R video stream ig included
in a TS that is different from that of L video stream to

which the PlayItem refers.



A local storage 34 includes, for example, an HDD (Hard Disk Drive). In the local storage 34, an R
video stream, which is downloaded from a server 22, and the like are - 44 - recorded. A stream that is
recorded in the local storage 34 is also supplied to the decoding section 36 as appropriate. [0154] An
Internet interface 35 communicates with the server 22 through a network 21 under the control by the
controller 31, and supplies data that is downloaded from the server 22 to the local storage 34. [0155]
Data for updating data recorded on the optical disc 2 is downloaded from the server 22. As will be
described below, 3D playback of content can alsq,he performed by using an R video stream that is
downloaded together with an L video stream that is recorded on the optical disc 2. [0156]

[0141]

When the value of type is 1,
ref to stream PID of mainClip is referred to.
ref to stream PID of mainClip represents the PID of a
transport packet included in the R videc stream that is
included in one TS together with the L video stream.

[C142]

When the value of type is 2, ref to SubPath id,
ref to subClip entry id, and ref to stream PID of subClip
are referred to. Out of the three information items,
ref to SubPath id represents the ID of a SubPath
(SubPath extension) that refers to the R video stream.
Moreover, ref to stream PID of subClip represents the PID of
a transport packet included in the R video stream that is
referred to by a SubPath that is identified by
ref to SubPath id.

[0143]

Fig. 20 is a diagram illustrating the relationship
between a SubPath that refers to the R videc stream and has
SubPath type extention=8 and a MainPath that refers to the L
video stream and with which the SubPath is asgsociated in the
PlayList.

[0144]
As described above, each PlaylItem() includes IN time

that represents the start position of the playback interval



The decoding section 36 decodes a stream that is supplied from the disc drive 32 or from the local
storage 34, and outputs a decoded video signal to the display apparatus 3. An audio signal is also
output to the display apparatus 3 along a predetermined path. [0157] An operation input section 37
includes input devices, such as a button, a key, a touch panel, mouse, and the like; and a receiver that
receives a signal such as infrared radiation, which is transmitted by a predetermined remote
commander. The operation input section 37 detects a user - 45 - operation, and supplies a signal
representing the content of the detected operation 1o the controller 31. [0158]  Fig. 22 is a diagram
illustrating an example configuration of the decoding section 36. [0159] A separation unit 51
separates data, which is supplied from the disc drive 32, into Main TS data and Sub TS data under the

ConHOIbxgpeéﬁgngﬂg&%%églg%h OUT_time that represents the end

position (the thirtieth and thirty-first lines in Fig. 11}.
[0145]

Moreover, as described above, SubPlayltem() in
SubPath extension{) includes, for each SubPlayItem included
in the SubPath that refers to the R video stream,
SubPlayItem IN time that represents the start position of
the playback interval and SubPlayItem OUT time that
represents the end position.

{6146]

As illustrated in Fig. 20, the start position and the
end position of a PlayItem are respectively the same ag the
start position and the end position of a SubPlayItem that

~refers to the R video stream that is associated with the L
video stream to which the PlayItem refers,
[0147]

For example, IN time and OUT time of a PlayItem to
which PlayItem id=0 is assigned are respectively the same as
SubPlayltem IN time and SubPlayItem OUT time of
SubPlayItem#0 that is associated with the PlayTtem to which
PlayItem id=0 is assigned.

[0148]

As heretofore described, in the PlayList, SubPath(),

which is the field in which information regarding SubPath is

described, is defined as SubPath extension() in



The separation unit 51 outputs the Main TS data, which has been separated, to a read buffer 52 and
makes the Main TS data stored, and outputs the Sub TS data to a read buffer 55 and makes the Sub
TS data stored. Moreover, the separation unit 51 outputs the Sub TS data, which has been supplied
from the local storage 34, to the read buffer 55 and makes the data stored. [0161] A PID filter 53
distributes the transport packets of the Main TS, which is constituted by data stored in the read buffer
52, on the basis of the PID. The controller 31 specifies the PID of a transport packet included in the L
video stream, which is identified on the basis of SN table() of the PlayList (the thirty-second line of
Fig. 11) and the PID of a transport packet included in the R - 46 - video stream, which is identified on
the basis of ref to stream PID of mainClip (Fig. 19) of _ STN table extension(). [0162]

ExtensionbData (), which is an extended field, and STN table(),
which is the field in which information regarding the stream
number {8Tream Number) ig described, is defined as

STN table extension().

[0149]

[Example Configuration of Playback Apparatus 1]

Fig. 21 is a block diagram illustrating an example
configuration of the playback apparatus 1.

[0150]

A controller 31 executes a control program, which is
prepared beforehand, and controls the overall operation of
the playback apparatus 1.

[0151]

A disc drive 32 reads data from the optical disc 2
under the control by the controller 31, and outputs the read
data teltﬁe controller 31, a memory 33, or a decoding
section 36.

[0152]

The memory 33 stores data that is necessary for the
controller 31 tc perform various processging and the like, as
appropriate.

[0153]

A local storage 34 includes, for example, an HDD (Hard

Disk Drive). In the local storage 34, an R videc stream,

which is downloaded from a server 22, and the like are



The PID filter 53 reads the transport packet of the L video stream from the read buffer 52, outputs the
transport packet to an ES buffer 54, and makes the transport packet stored. The ES buffer 54 stores
an ES (Elementary Stream) of the L video. [0163]  Moreover, when the R video stream is
multiplexed in the Main TS together with the L video stream, the PID filter 53 extracts the transport
packet of the R video stream on the basis of the PID and outputs the transport packet to a switch 57.
[0164] A PID filter 56 reads the transport packet of the R video stream included in the Sub TS from
the read buffer 55, and outputs the transport packet to the switch 57. The controller 31 specifies the
PID of a transport packet that is identified on the basis of ref to stream PID of subClip __ (Fig. 19)
of STN_table_extension() and that is included in the R video stream. [0165] Here, tasks for processing

the L videg.and g deo, - 47 sipamp,are;desarlbed Howeyer. a hassen desariped,yith reference
to Fig. 5, graphics data such as PG and IG may be multiplexed in the Main TS. Likewise, graphics
data suchigs Pzanddggnay gedaultiplexed dotig§ubds: {0166l6 as appropriate.

[0154]

An Internet interface 35 communicates with the server
22 through a network 21 under the control by the controller
31, and supplies data that is.downloaéed from the server 22
to the local storage 324.

{01551

Data for updating data reccrded on the optical disc 2
ig downloaded from the server 22. As will be described
below, 3D playback of content can also be performed by using
an R video stream that is downlcaded together with an L
video stream that is recorded on the optical disc 2.

[0156]

The decoding section 36 decodes a stream that is
supplied from the disc drive 32 or from the local storage 34,
and outputs a deccded video signal to the display apparatus
3. An audio signal is also output to the display apparatus
3 along a predetermined path.

[0157]

An operation input section 37 includes input devices,
such as a button, a key, a touch panel, mouse, and the like;
and a receiver that receives a signal such as infrared
radiatidn, which ig transmitted by a predetérmined remote

commander. The operation input section 37 detects a userx



The PID filter 53 and the PID filter 56 also distribute such data on the basis of the-PID as necessary,
and outputs the data to predetermined output destinations. A decoder that decodes graphic data and
the like are connected to the output terminals (circles) illustrated in the blocks for the PID filter 53 and
the PID filter 56 in Fig. 22. [0167]  The switch 57 outputs the transport packet of the R video stream,
which is supplied from the PID filter 53 and which has been included in the Main TS, to an ES buffer
58 and makes the transport packet stored. Moreover, the switch 57 outputs the transport packet of the
R video stream, which is supplied from the PID filiey 56 and which has been included in the Sub TS, to
the ES buffer 58 and makes the transport packet stored. The ES buffer 58 stores an ES of the R video.
[0168] A switch 59 outputs a packet to be decoded to a decoder 60 out of the packets for the L

video storggn 109 &5 buler 34,80 Ihe packels fanhed3 video.lgied ipdhe £S5, AL buffer 58

Information regarding time such as DTS (Decoding Time Stamp) andthe like are set in PES packets of

the L videgrandithe=R nide o pdddeadingfromniae duferisiperformed on the basis of the information
regarding time. [0169]  The decoder 60 decodes the packet supplied from the switch 59, and

outputs ant €1E@eo or R video signal that has been obtained by the decoding. [0170] [Specific Example

1 of PlayList Filg, Fig. 23 is a diagram illustrating a specific example of a PlayList file. [0171]  Fig.
23 illustrates a garfof e inforfatioR Aitrated FEERR t1 2% d%Re FKETPHE same applies to specific

examplesc(grfygwégﬁ@oq‘gsggb%glgegg\éoding section 36.
[0159]

A geparation unit 51 separates data, which is supplied
from the disc drive 32, into Main TS data and Sub TS data
under the control by the controller 31.

[01e0]

The separation unit 51 outputs the Main TS data, which
has been separated, to a read buffer 52 and makes the Main
TS data stored, and outputs the Sub TS data to a read buffer
55 and makes the Sub TS data stored. Moreover, the
separation unit 51 outputs the Sub TS data, which has been
gupplied from the local storage 34, to the read buffer 55
and makes the data stored.

[0161]

A PID filtexr 53 distributes the transport packets of
the Main TS, which is constituted by data stored in the read
buffer 52, on the basisgs of the PID. The controller 31
gspecifies the PID of a transport packet included in the L
video stream, which is identified on the basis of
STN table(} of the Playlist (the thirty-second line of Fig.

11} and the PID of a transport packet included in the R



[0172] The PlayList file of Fig. 23 is a PlayList file for controlling 3D playback when the L video
stream and the R video stream are included in different TSs and the TS files are interleaved and
recorded on the optical disc 2. [0173] That is, MVC_flag=1 as described in AppInfoPlayList() of Fig. 23,
and MVC _file_type=1 as described in Playltem(). [0174] - 49 - Clip_Information_file_name of
Playltem() is "00001". A dpi file included in the Clip for the L video is identified from this description.
Moreover, the start position and the end position of the playback interval of Playltem are respectively
identified from IN_time and OUT time of the Playliem(), and the PID of a transport packet included in
the L video stream is identified from STN table(). [0175] Information regarding a SubPath that
refers to the R video stream is described in ExtensionData(). In this example, it is assumed that the

number o,war_ a%%l,]{%%%thsvi%g_) 4@2{\%@% 9 wg@?eé_gﬁs%gagl (the fourteenth line of Fig. 11) is 0)

and SubPath_id=0 is assigned to a Path that refers 0 the R video stream.
SubPath_yye _@t@ﬁ@ﬁp@ﬁg@m@m{@@&@q@q@?&bggf@@ to the R video stream, is set in

SubPath extension().
STN table extension().
[0162]

The PID filter 53 reads the transport packet of the L
video stream from the read buffer 52, outputs the transgport
packet to an ES buffer 54, and makes the transport packet
stored. The ES buffer 54 stores an ES (Elementary Stream)
of the L video.

[01l63]

Moreover, when the R video stream is multiplexed in the
Main TS together with the L video gtream, the PID filter 53
extracts the transport packet of the R video stream on the
basis of the PID and outputs the transport packet to a
switch 57.

[0164]

A PID filter 56 reads the transport packet of the R
video stream included in the Sub TS from the read buffer 55,
and outputs the transport packet to the switch 57. The
controller 31 specifies the PID of a transport packet that
is identified on the basis of ref to stream PID of subClip
(Fig. 19) of STN table extension() and that is included in
the R video stream.

{0165]

Here, tasks for processing the L video and R video



[0176] Clip_Information_file_name of SubPlayltem() of ExtensionData() is "00002". The dpi file
included in the Clip for the R video is identified from this description. Moreover, the start position and
the end position of the playback interval of a SubPlayltem are respectively identified from
SubPlayltem_IN_time and SubPlayltem_OUT _time of SubPlayltem(). [0177] -50-  Thatthe ID of a
SubPath that refers to the R video stream is 0 (ref_to_SubPath_id=0) and the PID (ref to R video PID)
of the transport packet included in the _ R video stream are identified from STN table extension().
In this example, the value of type of STN_table_extension() is 2. [0178] Fig. 24 is a diagram illustrating
the syntax of a dpi file. [0179]  Part A of Fig. 24 is a diagram illustrating an example of the dpi file
"00001.clpi”. [0180]

streams are described. However, as has been described with
reference to Fig. 5, graphics data such as PG and IG may be
multiplexed in the Main TS. Likewise, graphics data such as
PG and IG may be multiplexed in the Sub TS.

[0166]

The PID filter 53 and the PID filter 56 also distribute
such data on the basis of the PID as necessary, and outputs
the data to predetermined output destinations. A decoder
that decodes graphic data and the like are connected to the
output terminals (circles) illustrated in the blocks for the
PID filter 53 and the PID fiiter 56 in Fig. 22.

[0167]

The switch 57 outputs the transport packet of the R
video stream, which is supplied from the PID filter 53 and
which has been included in the Main Tg, to an ES buffer 58
and makes the transport packet stored. Moreover, the switch
57 outputs the transport packet of the R video stream, which
is supplied from the PID filter 56 and which has been
included in the Sub TS, to the Eé buffer 58 and makes the
transport packet gtored. The ES buffer 58 stores an ES of
the R video.

[0168]

A switch 59 outputs a packet to be decoded to a decoder

60 out of the packets for the L video stored in the ES

buffer 54 and the packets for the R video stored in the ES



number of source_packetsl represents the number of _ _ source packets included in the m2ts file
"00001.m2ts". [0181] EP_map includes information regarding the position of an entry point (EP) that is
set in the TS included in the m2ts file "00001.m2ts". [0182] chunk_map() includes information
regarding the positions of the chunks of the m2ts file "00001.m2ts". The position of each chunk is
represented by, for example, a Source Packet Number (SPN). A specific example of chunk map() will
be described below. - 51 -[0183] Part B of Fig. 24 is a diagram illustrating an example of a dpi file
"00002.clpi. [0184] _ g -

buffer 58. Information regarding time such as DTS (Decoding
Time Stamp) and the like are set in PES packets of the L
video and the R video, and reading from the buffer is
performed on the basis of the information regarding time.
[0169]

The decoder 60 decodes the packet supplied from the
switch 59, and outputs an L video or R video signal that has
been obtained by the decoding.

[0170]
[Specific Example 1 of PlaylList File]

Fig. 23 is a diagram illustrating a specific example of
a PlayList file.
f0171]

Fig. 23 illustrates a part of the information
illustrated in Fig. 11 and the like. The same applies to
specific examples of Playlist file described below.

[0172]

The PlayLigt file of Fig. 23 i1s a PlayList file for
controlling 3D playback when the L video stream and the R
video stream are included in different TSs and the TS files
are interleaved and recorded on the optical disc 2.

{0173]

That is, MVC flag=1 as described in AppInfoPlayList ()

of Fig. 23, and MVC file type=1 as described in PlayItem().

[0174]



As with the dpi file "00001 dpi" the dpi file "00002. dpi' includes number_of_source_packets2, which
represents the number of source packets included in the m2ts file "00002.m2ts", EP_map, and chunk
map() [0185]  Fig. 25 is a diagram illustrating the concept of file management. [0186] As
illustrated in Fig. 25, management of files that are interleaved and recorded on the optical disc 2 is
performed in the form of three layers including a physical layer, a file system layer, and an application
layer. The PlayList file of Fig. 23 and the dpi file of Fig. 24 are infonation for the application layer,
which is handled by an application that manages Egiy_back of content. [0187]  The physical layer is a
layer of the optical disc 2 on which the m2ts file for the L video stream and the m2ts file for the R video
stream are interleaved and recorded. [0188] In the file system layer, stream files (an m2ts file - 52 -

Clip_Information file name of PlayItem() is "00001". A
clpi file included in the Clip for the L video is identified
from this description. Moreover, the start position and the
end pesition of the playback interval of PlayItem are
respectively identified from IN_time and OUT_time of the
PlayItem(}, and the PID of a transport packet included in
the L video stream is identified from STN table().

[0175]

Information regarding a SubPath that refers to the R
video stream is described in ExtensionbData(). In this
example, it is assumed that the number of normal SubPaths is
0 {the value of number_ of SubPaths (the fourteenth line of
Fig. 11) is 0) and SubPath id=0 is assigned to a SubPath
that refers to the R video stream. SubPath type extension=8,
which means that the SubPath refers to the R video stream,
is set in SubPath _extension().

[0176]

Clip Information file name of SubPlayltem() of
ExtensionData () is "00002". The c¢lpi file included in the
Clip for the R video is identified from thig description.
Moreover, the start position and the end position of the
playback interval of a SubPlayltem are resgpectively
identified from SubPlayItem IN time and SubPlayItem OUT time
of SubPlayItem().

[0177]



and an ilvt file) that are specified by the application and the positions of extents on the optical disc 2,
the extents being included in the stream files, are made to correspond to each other. The file system
is, for example, a UDF file system. [0189]  An extent is a collection of data items that are included in
data managed by a specific file and that are sequentially arranged on the optical disc 2. [0190] That is,
in the example illustrated in Fig. 25, each of [0] and L[1] is an extent in the m2ts file "00001.m2ts".
When the m2ts file 000001.m2ts" is specified by the application as a file to be read, the positions of
L[O0] and [1] on the optical disc 2 are identified by the UDF file system and read by the disc drive 32.
[0191] Inthe m2ts file "00002.m2ts", each of R[0] and R[1] is an extent. When the m2ts file
"00002.m2ts" is specified by the application as a file to be read, the positions of R[0] and R[1] on the

e e 2 g e O ST o e e e S o) e i
stream is 0 (ref to SubPath id=0) and the PID
(ref_to R video PID) of the transport packet included in the
R video stream are identified from STN table extension().
In this example, the value of type of STN table extension()
ig 2.

[0178]

Fig. 24 is a diagram illustrating the syntax of a c¢lpi
file.
[0179]

Part A of Fig. 24 is a diagram illustrating an example
of the clpi file "00001.clipi'.
{0180}

number of sgource packetsl represents the number of
source packets included in the m2ts file "00001.m2ts™.
{o1s1]

EP map includes information regarding the position of
an entry point {(EP} that is set in the TS included in the
m2ts f£ile "000C1l.m2ts".

[0182]

chunk map(} includes information regarding the
positions of the chunks of the m2ts file "00001.m2ts". The
position of each chunk is represented'by; for example, a
Source Packet Number (5PN). A specific example of

chunk_map () will be described below.



- 53 - "00001.ilvt" is specified by the application as a file to be read, the positions of R[0], L[0], R[1],
and L[1] on the optical disc 2 are identified by the UDF file system and read by the disc drive 32.
[0193] [Operation Example 1] Here, referring to the flowchart of Fig. 26, the process of 3D playback
that is performed in accordance with the PlayList file of Fig. 23 will be described. [0194] If MVC
flag=1, the controller 31 (the application for managing playback of content executed by the controller
31) starts 3D playback in accordance with a user operation performed on the operation section 37.
[0195] Instep Si, the controller 31 identifies_thg,PID of the transport packet of the Main TS included
in the L video stream from the description of STN_table(). [0196] In step 32, the controller 31 identifies

[0183]

Part B of Fig. 24 is a diagram illustrating an example
of a clpi file "000C2.clpi".
[0184]

As with the clpi file "00001.clpi", the clpi file
"00002.clpi" includes number of scurce packets2, which
represents the number of scource packets included in the m2ts
file "00002.m2ts", EP_map, and chunk map().

{0185]

Fig. 25 is a diagram illustrating the concept of file
management.
[0186]

As illustrated in Fig. 25, management of files that are
interleaved and recoxded on the optical disc 2 is performed
in the form of three layers including a physical layer, a
file system layer, and an application layer. The PlaylList
file of Fig. 23 and the clpi file of Fig. 24 are information
for the application layer, which is handled by an
application that manages playback of content.
i0187]

The physical layer is a layer of the optical disc 2 on
which the m2ts file for the L video stream and the m2ts file
for the R video stream are interleaved and recorded.

[0188]

In the file system layer, stream files (an m2ts file



ref to SubPath id=0, which is the value of SubPath id of the _ _ SubPath that refers to the R video
stream, from the description of STN_table_extension(), and identifies the PID of the transport packet of
the Sub TS included in the R video stream. - 54 - [0197] In step 53, the controller 31 identifies the
filename of the dpi file that corresponds to the m2ts file of the Main TS that includes the L video stream
as "00001.clpi" from Clip_Information_file_name in Playltem(). [0198] In step S4, the controller 31
identifies the filename of the dpi file that corresponds to the m2ts file that Includes the R video stream
as "00002.clpi" from Clip_Information_file_name ig-SubPlayltem() of the SubPath to which
SubPath_type=8 is set and for which SubPath_id=0 in SubPath entries extension(). [0199] In step
85, the controller 31 identifies the ilvt file 1100001.ilvt", whose filename includes the extension ilvt and

five charagies Juat e he same g3 e nuIber (0000 inclyded in the fenarpe gfa fig included n

Clip for the L vi s described above, t ame of an ile inciides the same hurmber as that

of the filenames of the Ats file and thedpidile includegiinthe Clipder the L Mideg,{Q200F  In step
S6, the controller 31 determines that "00001.ilvt", which is identified in step 83, is the file to be read,
and causés: thegdisodiivé 82 torreati¢he filesfiomiiles, are made to correspond

to each other. The file system is, for example, a UDF file

system.

[0189]

An extent is a collection of data items that are
included in data managed by a specific file and that are
sequentially arranged on the optical disgc 2.

[0190]

That 1s, in the example illustrated in Fig. 25, each of
L{¢] and L[1] is an extent in the m2ts file "CCOCl.m2ta".
When the m2ts file "00001.m2ts" ié'5pecified by the
application as a file to be read, the positions of L{0] and
L{1] on the optical disc 2 are identified by the UDF file
system and read by the disc drive 32.

[0191]

In the m2ts f£ile "00002.m2ts", each of R[0] and RI1] is
an extent. When the m2ts file "00002.m2tg" ig gpecified by
the application as a file to be read, the positions of R[0]
and R[1] on the optical disc 2 are identified by the UDF
file system and read by the disc drive 32.

[0192]
In the iivt file "00001.ilvt", the entirety of RI[0],

L[0], RIi], and L[1] is one extent. When the ilvt file



- 55 - the optical disc 2 through the UDF file system. L video stream and the R video stream data,
which has been read as data of the ilvt file "00001.ilvt" by the disc drive 32, is supplied to the
separation unit 51 of the decoding section 36. [0201]  Note that, when a random access or the like
has been specified and therefore decoding is started from a predetermined EP included in EP_map,
data on and after the EP is read from the file to be read. EP_map includes information regarding the
positions of source packets for specifying the positions of EPs and the like. [0202] In step 57, the
controller 31 controls the separation unit 51 to separate the data read from the optical disc 2 into L
video data and R video data on the basis of chunk map() of the dpi file "00001.clpi" and chunk map()
of the dpi file "00002.clpi”. [0203] The L video stream data, which has been separated by the

separatior élgg(?ll ilslo tput to the reagib@uéfekr) 52 gnd the 5.vigll 0 stream data j utput.to the read

buffer 55. Separation b dat%f Hch is per orn%édtbyeuéalﬁg chun l_%ﬁnapa(f, will be deserbed below.

[0204] - 3&ad, the positions of R[{0], L[0], R[1], and L[1) on the
optical disc 2 are identified by the UDF file system and
read by the disc drive 32.

[0193]
[Cperation Example 1]

Here, referring to the flowchart of Fig. 26, the
process of 3D playback that is performed in accordance with
the PlayList file of Fig. 23 will be described.

[0194]

If MVC fiag=1l, the controller 31 (the application for
managing playback of content executed by the controller 31)
starts 3D playback in accordance with a user operation
performed on the operation section 37.

[01g5]

In step 81, the coﬁtiolzer 31 identifies the PID cof the
transport packet of the Main TS included in the L video
stream from the description of STN table().

[0196]

In step 82, the controller 31 identifies
ref to_ SubPath id=0, which is the value of SubPath id of the
SubPath that refers fto the R video stream, from the
description of STN table extension(), and identifies the PID
of the transport packet of the Sub TS included in the R

video stream.



The transport packet of the L video stream data stored in the read buffer 52 is extracted by the PID
filter 53 on the basis of the PID that is identified in step Sl, and is supplied to the decoder 60 through
the ES buffer 54 and the switch 59. The transport packet of the R video stream data stored in the read
buffer 55 is extracted by the PID filter 56 on the basis of the PID that is identified in step 32, and is
supplied to the decoder 60 through the switch 57, the ES buffer 58, and the switch 59. [0205] In
step 58, the decoder 60 decodes (plays back) the packets that are successively supplied from the
switch 59. [0206] When the L video stream gn%hg R video stream are included in different TSs
and the TS files are interleaved and recorded on the optical disc 2, 3D playback is performed as
heretofore described. [0207] [Separation of Data by using chunk _map()] Fig. 27 is a diagram
iIIustratin%QE 9e,}<]ample of the syntax of chunk_map(). ,- [0208] number _ of _chunks represents the
number of chunkKs that are referred to. On and after number of chunks, information regarding chunks is

described for the pumhgs of ghupke thaint 961 isspecifiedsbere; F0209] the SPN ehiutestart(i]
represents the SPN (Source Packet Number) (length) from a reference position to the start position of
each of thefchumkse theirefereacelpositmm-beisgdod exampleh¢henstast @asigor 6f thiesfirst chunk. The
Main TS that includes the L video stream as "00001l.clpi”
from Clip Information file name in PlayItem().
[c198]
" In step S4, the controller 31 identifies the filename
of the clpi file that corregponds to the m2ts file that
includes the R video stream as "00002.clpi" from
Clip Information file name in SubPlayItem() of the SubPath
to which SubPath type=8 is set and for which SubPath id=0 in
SubPath entries extension().
[0199]
In step 85, the controller 31 identifies the ilvt file
"00001.1l1lvte", whose filename includes the extension ilvit and
five characters that are the same as the number (00001)
included in the filename of a file included in Clip foxr the
L. video. As described above, the filename of an ilvt £ile
includes the same number as that of the filenames of the
m2ts file and the c¢lpi file included in the Clip for the L
video.
[0200]
In step S6, the controller 31 determines that
"00001.1ilvt", which is identified in step 83, is the file to

be read, and causes the disc drive 32 to read the file from



SPNs for the start positions of the chunks are described sequentially from that of the first chunk. [0210]
Fig. 28 is a diagram illustrating a specific example of a dpi file including chunk_map(). [0211] Part A of
Fig. 28 is a diagram illustrating the dpi file "00001.clpi", and number_of source_packets is "number of
source_packetsl". Moreover, number of chunks of _ chunk map() is n+1, and SPN_chunk_start][i]
are 0, al, a2, . an. [0212] The first value 0 of SPN chunk start[i] means that, as illustrated in the
middle part of Fig. 29, assuming that the start position of the first chunk of the m2ts file "00001.m2ts" is
the reference, the SPN from the reference positiogito the start position of the first chunk L[0] is 0.
[0213] The second value al means that the SPN from the
the optical disc 2 through the UDF file system. L video
stream and the R video stream data, which has been read as
data of the iivt file "00001.ilvt" by the disc drive 32, is
supplied to the separation unit 51 of the decoding section
36.
.{02012
Note that, when a random access or the like has been
specified and therefore decoding is started from a
predetermined EP included in EP map, data on and after the
EP is read from the file to be read. EP map includes
information regarding the positions of source packets for
specifying the positions of EPs and the like.
[0202]
In step 87, the controller 31 controlg the geparation
unit 51 to separate the data read from the optical disc 2
into L video data and R video data on the basis of
chunk map () of the clpi file "00001.clpi" and chunk map(} of
the clpi file “00002.clpi".
[0203]
The L video stream data, which has been separated by
the geparation unit 51, is output to the read buffer 52, and
the R video stream data is output to the read buffer 55.
Separation of data, which is performed by using chunk map(),

will be described below.

[0204]



- 58 - reference position to the start position of the second chunk L[1] is al. [0214] The third value a2
means that the SPN from the reference position to the start position of the third chunk L[2] is aZ2.
[0215] The (n+1)-th value an means that the SPN from the reference position to the start position
of the last chunk L[n] is an. [0216] Part B of Fig. 28 is a diagram illustrating the dpi file "00002.clpi",
and number_of_source_packets is "number of source_packets2". Moreover, number of chunks of _
_ chunk map() is n+1, and SPN_chunk_start[i] are O, bl, b2, ...,bn. [0217]

- 56 -

The transport packet of the L video stream data stored
in the read buffer 52 is extracted by the PID filter 53 on
the basis of the PID that is identified in step S1, and is
supplied to the decoder 60 through the ES buffer 54 and the
switch 59. The transport packet of the R video stream data
stored in the read buffer 55 is extracted by the PID filter
56 on the basis of the PID that is identified in step 82,
and is supplied to the decoder 60 through the switch 57, the
ES buffer 58, and the switch 59.

[0205]

In step S8, the decoder 60 decodes (plays back} the
packets that are successively supplied from the switch 59.
[0206]

When the L video stream and the R video stream are
included in different TSs and the TS files are interleaved
and recorded on the optical disc 2, 3D plavback is performed
as heretofore described. |
[0207]

[Separation of Data by using chunk map()]

Fig. 27 is a diagram illustrating an example of the

syntax of chunk map{() .
~ [0208]

number of chunks represents the number of chunks that

are referred to. On and after number of chunks, information

regarding chunks is described for the number of chunks that



The first value 0 of SPN chunk start[i] means that, as illustrated in the upper part of Fig. 29, assuming
that the start position of the first chunk of the m2ts file "00002.m2ts" is the reference, the SPN from the
reference position to the start position of the first chunk R[0] is 0. [0218] The second value bl
means that the SPN from the reference position to the start position of the second chunk - 59 - R[1] is
bl. [0219] The third value b2 means that the SPN from the reference position to the start position of the
third chunk R[2] is b2. [0220] The (n+1)-th value bn means that the SPN from the reference
position to the start position of the last chunk R[nLis bn. [0221] As illustrated in the lower part of
Fig. 29, when data read by the optical disc 2 is supplied, the separation unit 51 separates data
corresponding to the SPN bl from the start point of the supplied data as R[0] on the basis of the
descriptioilsofstwg ch]a_.mg Jnap e:\BNhen the ilvt file "00001.ilvt" is specified as the file to be read, data
items are suppﬁeg%o the separation unit 51 in the order of R[0], L[0], R[1], 1[1],, R[n], L[n]. [0222]
[0209]

SPN_chunk start[i] represents the SPN (Source Packet
Number) (length) from a reference position to the start
pesition of each of the chunks, the reference position being,
for example, the start position of the f£irst chunk. The
SPNs for the start positions of the chunks are described
sequentially from that of the first chunk.

[0210]

Fig. 28 is a diagram illustfating a specific example of
a clpi file including chunk map ().

[0211]

Part A of Fig. 28 is a diagram illustrating the clpi
file "00001.clpi", and number of source packets is
"number of source packetsl". Moreover, number of chunks of
chunk _map() is n+l, and SPN chunk start[i] are 0, al, a2z,
an.

[0212]

The first value 0 of SPN chunk start[i] means that, as
illustrated in the middle part of Fig. 29, assuming that the
start position of the first chunk of the m2ts file
"00001.m2ts" is the reference, the SPN from the reference
position to the start position of the first chunk L[0] is 0.
[0213]

The second value al means that the SPN from the



Moreover, the separation unit 51 separates data corresponding to the SPN al from the end position of
R[0] as L[0O], and separates data corresponding to an SPN b2-b1 from the end position of 1[0] as R[1].
The separation unit 51 separates data corresponding to an SPN a2-al from the end position of R[1] as
1[1]. - 60 - [0223] Likewise, the separation unit 51 separates data corresponding to an SPN that is
the difference between the value of number of source_packets2 described in the dpi _ _ file
"00002.clpi" and bn from the end position of L[n-I] as R[n]. The separation unit 51 separates data
corresponding to an SPN that is the difference between the value of number of source_packets1
described in the dpi file __ "00001.clpi" and an from the end position of R[n] as L[n]. [0224] In this
way, separation of data by the separation unit 51 is performed by using information regarding the
lengths ofrtggecpungg deggrj{ e%g\ rcljurklﬁ,remastpé)cil[ 225 Vthegr? \C/%u%k?ther thané is.set as MVC file
type, chunk map?)nis oﬂ%ona 6may € present or a s%nﬁ. When a playe(ra réa0s 4 Ié:yrll_%% aving a
value otherthanlsas, |

[0214]

The third value a2 means that the SPN from the
reference position to the start position of the third chunk
L{2] is a2.

[0215]

The (n+1)-th value an means that the SPN from the
reference position to the start position of the last chunk
Linl is an.

[0216]

. part B of Fig.'28 is a diagram illustrating the clpi
file "00002.clpi™, and number of source packets is
"number of socurce_ packets2'. Moreover, number of chunks of
chunk map() is n+l, and SPN chunk start{il] are 0, bi,
bz, ... , bn.
[0217]

The first value 0 of SPN chunk start[i] means that, as
illustrated in the upper part of Fig. 29, assuming that the
start position of the first chunk of the m2ts file
"00002.m2ts" is the reference, the SPN from the reference
position to the start position of the first chunk R[0] is 0.
[0218]

The second value bl means that the SPN from the

reference position to the start position of the second chunk



MVC file type and if the PlayList includes chunk_map(), the player should ignore the chunk_map().
[0226] When MVC file type=1, two corresponding streams including an L video stream and an R
video stream are respectively divided into the same number of chunks. For R][i] and L[i] that are
interleaved, the chunk for the L video stream and the chunk for the R video stream having the - 61 -
same index i have the same playback time. [0227] Fig. 30 is a diagram illustrating the syntax of
EP_map() described in a dpi file. [0228] EP_map() is referred to for identifying the start position of
decoding when performing a random access ogt%likg, number of EP entries represents the number
of EPs _
R[1] ig bi.
[0219]
The third value b2 means that the SPN from the
reference position to the start position of the third chunk
R[2] i= b2.
[0220]
The {n+l)-th value bn means that the SPN from the
reference position to the start position of the last chunk
Rin] is bn.
[0221]
Ag illustrated in the lower part of Fig. 29, when data
read by the optical disc 2 is supplied, the separation unit
51 separates data corresgponding to the SPN bl from the start
point of the supplied data as R[0] on the basis of the
description of two chunk map(). When the ilvt file
"00001.ilvt" is specified as the file to be read, data items
are supplied to the separation unit 51 in the order of RI[0],
L{e]l, R[1], LI[1], ... , RIn], Linl.
[0222]
Moreover, the separation unit 51 geparates data
corresponding to the SPN al from the end position of RiQ] as
L[0], and separates data corresponding to an SPN b2-bl from
the end position of LI0] as R[1]. The separation unit 51

separates data corresponding to an SPN a2-al from the end

position of R[1] as Lil].



(entry points). [0229] The description on and after number_of EP_entries is prepared for each EP.
PTS_EP_start[i] represents the PTS of EP, and SPN_EP_start[i] represents the SPN of EP. In this
way, the PTS and the SPN for each entry point are registered in the EP_map so as to correspond to
each other. When an EP is specified, the read start address is identified on the basis of PTS EP start[i]
and SPN EP start[i] of the _ __ _ specified EP, and the file is read. [0230] [Specific Example 2 of
PlayList file] Part A of Fig. 31 is a diagram illustrating another specific example of a PlayList file.
[0231] The PlayList in part A of Fig. 31 is a_PI%Ligt for controlling 3D playback when the L video
stream and the R - 62 - video stream are included in the same TS. That is, the m2ts file for the L video
stream and the m2ts file for the R

[0223]

Likewise, the separation unit 51 separates data
corresponding to an SPN that is the difference between the
value of number of source packets2 described in the clpi
file %00002.clpi" and bn from the end position.of Lin-1] as
Rin}. The separation unit 51 separates data corresponding
to an SPN that is the difference between the value of
number of source packetsl described in the clpi file
"00001.clpi" and an from the end position of Rin] as Lin].
[0224]

In this way, separation of data by the separation unit
51 is performed by using information regarding the lengths
of the chunks described in chunk map (). |
[0225]

When a value other than 1 is set as MVC file type,
chunk map() is opticnal (may be present or absent). When a
player reads a PlayList having a value other than 1 as
MVC file type and if the PlayList includes chunk map{), the
player should ignore the chunk map!() .

[0226]

When MVC file type=l, two corresponding streams
inciuding an L videc stream and an R video stream are
respectively divided into the same number of chunks. For
R[i] and L{i] that are interleaved, the chunk for the 1L

video stream and the chunk for the R video stream having the



video stream are not interleaved on the optical disc 2. [0232] In this case, MVC_flag=1 as
described in AppinfoPlayList() in part A of Fig. 31, and MVC_file_type=0 as described in Playltem().
[0233] Clip_Information_file_name of Playltem() is "00001. The dpi file included in the Clip for the L
video is identified from this description. Moreover, the start position and the end position of the
playback interval of the Playltem are respectively identified from IN_time and OUT time of Playltem(),
and the PID of the transport packet included in the L video stream is identified from STN table(). [0234]
The PID of the transport packet included in the R yjdeo stream is identified from STN table extension()
of ExtensionData(). In the case of this example, the value of type of STN_table_extension() is 1. [0235]
Part B of Fig. 31 is a diagram illustrating the syntax of the dpi file "00001.clpi". [0236]

same index 1 have the same playback time.
[0227]

Fig. 30 is a diagram illustrating the syntax of
EP_map{) described in a clpi file.

[0228]

EP map() is referred to for identifying the start
position of decoding when performing a random access or the
like. number of EP_entries represents the number of EPs
(entry points).

[0229]

The description on and after number of EP entries is
prepared for each EP. PTS_EP startii] repf@sents the PTS of
EP, and SPN_EP start[i] represents the SPN of EP. In this
way, the PTS and the SPN for each entry point are registered
in the EP map s¢ as to correspond to each other. When an EP
is gpecified, the read start address is identified on the
basis of PTS_EP_ start[i] and SPN _EP start[i] of the
specified EP, and the fiie is read.

[0230]
[Specific Example 2 of PlayList file]

Part A of Fig. 31 is a diagram illustrating another
specific example of a PlayList file.

[0231]
The PlayList in part A of Fig. 31 is a PlaylList for

controlling 3D playback when the L video stream and the R



-63 -  Asillustrated in part B of Fig. 31, the dpi file "00001.clpi" includes EP_map. In this example, a
value other than 1 is set for MVC _file_type, and the dpi file does not include chunk map() [0237]

Fig. 32 is a diagram illustrating the concept of file management that is performed on the basis of the
file illustrated in Fig. 31. [0238]  As illustrated in Fig. 32, one TS that includes the L video stream
and the R video stream is managed by the m2ts file 1100001.m2ts. [0239] When an application
specifies the m2ts file "00001.m2ts" as the file to be read, the position at which the m2ts file
"00001.m2ts" is recorded is identified by the UI_DFSfHe system and the file is read by the disc drive 32.
Transport packets for each of the L video stream and the R video stream included in the read m2ts file
"00001.m2ts" are separated on the basis of the PID. [0240] [Operation Example 2]  Referring to the

flowchart of Ei 33 the process of a? ayback tls erformed in ccordance |th the PlayList file
illustrated ,an%’ STiirRe doscrinse RIS PRL ARSI is, m2ts

file for the L video stream and the m2ts file for the R
video stream are not interleaved on the optical disc 2.
[0232]

In this case, MVC flag=1 as described in
AppInfoPlayiist() in part A of Fig. 31, and MVC _file type=0
as described in PlayItem().

[0233]

Clip Information file name of PlayItem() is "00001".
The clpi file included in the Clip for the L video is
identified from this description. Moreover, the start
position and the end position of the playback interval of
the PlayItem are respectively identified from IN time and
OUT_time of PlayItem{), and the PID of the transport packet
included in the L video stream is identified from
STN table().

[0234]

The PID of the transport paéket included in the R video
stream is identified from STN_table extension() of
Extensionbata(). In the case of this example, the value of
type of STN table extension() is 1.

[0235]

Part B of Fig. 31 is a diagram illustrating the syntax

of the clpi file "00001i.clpi”.

[0236]



- 64 - [0241] In step 321, the controller 31 identifies the PID of the transport packet of the Main TS
included in the L video stream from the description of STN_table(). [0242] In step 322, the controller 31
identifies the PID of the transport packet of the Main TS included in the R video stream from the
description of STN_table_extension(). [0243] In step 323, the controller 31 identifies the filename
of the dpi file that corresponds to the m2ts file including the L video stream and the R video stream as
"00001.clpi" from Clip_Information_file_name in Playltem(). Because MVC_flag=1 and
MVC_file_type=0, it has been identified that the Lsyideo stream and the R video stream are included in
one Main TS. [0244] In step 324, the controller 31 determines that "00001.m2ts" is the file to be
read, and causes the disc drive 32 to read the file from the optical disc 2 through the UDF file system.

b Sonarion ST R ot TR uepls e e ufer o2 ouah
"00001.clpi" includes EP map. In this example, a value
other than 1 is set for MVC file type, and the clpi file
does not include chunk map() .

[0237]

Fig. 32 is a diagram illustrating the concept of file
management that is performed on the basis of the file
illustrated in Fig. 31.

[0238]

As illustrated in Fig. 32, one TS that includes the L
video stream and the R video stream is managed by the m2ts
file "00001l.m2ts".

[0239]

When an application specifies the m2ts file
"30001l.m2ts" as the file to be read, the position at which
the m2ts file "00001.m2ts" ig recorded is identified by the
UDF file system and the file is read by the disc drive 32.
Transport packets for each of the I, video stream and the R
video stream included in the read m2ts file "000Cl.m2ts" are
geparated on the basis of the PID.

[024¢C]
[Operation Example 2]

Referring to the flowchart of Fig. 33, the process of
3D playback that is performed in accordance with the

PlayLigt file illustrated in Fig. 31 will be described.



The transport packet of the L video stream is extracted - 65 - from the data stored in the read buffer
52 by the PID filter 53 on the basis of the PID identified in step S21. The data for the extracted
transport packet is supplied to the decoder 60 through the ES buffer 54 and the switch 59. [0246]
Moreover, the transport packet of the R video stream is extracted from the data stored in the read
buffer 52 by the PID filter 53 on the basis of the PID identified in step 522. The data for the extracted
transport packet is supplied to the decoder 60 through the switch 57, the ES buffer 58, and the switch
59.[0247]  In step S25, the decoder 60 decades,(plays back) the packets that are successively
supplied from the switch 59. [0248] When the L video stream and the R video stream are included
in the same TS, 3D playback is performed as heretofore described. [0249] [Specific Example 3 of
PlayList F[|8L41] Fig. 34 is a diagram illustrating still another example of a PlayList file. [0250]

In step S21, the controller 31 identifies the PID of
the transport packet of the Main TS included in the L video
stream from the description of STN table().

[0242]

In step 822, the controller 31 identifies the PID of
the transport packet of the Main TS included in the R video
stream from the description of STN_table extension().

[0243]

In step S22, the controller 31 identifies the filename
of the clpil f£ile that corresponds to the m2ts file including
the L videc stream and the R video stream as "00001l.clpi"
from Clip Information file name in PlayItem(). Because
MVC_flag=1 and MVC _file type=0, it has been identified that
the L video stream and the R video stream are included in
one Main TS.

[0244]

In step 8524, the controllier 31 determines that
PO0001.m2te" is the file to ke read, and causes the disc
drive 32 to read the file from the optical disc 2 through
the UDF file system. Data of the m2ts file "00001l.m2ts"
read by the disc drive 32 is supplied to the read buffer 352
through the separation unit 51 and stored.

[0245]

The transport packet of the L video stream 1s extracted



The PlayList file illustrated in Fig. 34 is a PlayList for controlling 3D playback when a TS including the
L video - 66 - stream is recorded on the optical disc 2 and a TS including the R video stream is
recorded in the local storage 34. For example, when the R video stream is downloaded from the server
22, a PlayList recorded on the optical disc 2 is updated so that information regarding the R video
stream is added, is recorded in the local storage 34, and is managed by the controller 31. [0251]
MVC flag=1 as described in AppInfoPlayList() in Fig. 34, and MVC file_type=2 as described in
Playltem(). [0252] CIip_Information_file_na[n%gf Playltem() is "00001". The dpi file included in the
Clip for the L video is identified from this description. Moreover, the start position and the end position
of the playback interval of the Playltem are respectively identified from IN time and OUT time of
Playltem(), and I'g PID of the transport ket included in the L video stream_is identified from STN
table(), (OB iR ation TOSEraing » S DR that EATE 13 e uiadb Sibbrh s HEScribedt in

Extensionpatg(). Also iBdhisexampigetheriimberafnormal SybPaths is D (thevaluesgf aumber of
SubPaths (the fourteenth line of Fig. 11) is 0), _ _ and SubPath id=0 is assigned to the SubPath that

refersto for the extracted transport packet is supplied to the
decoder 60 through the ES buffer 54 and the switch 59.
[0246]

Moreover, the transport packet of the R video stream is
extracted from the data stored in the read buffexr 52 by the
PID filter 53 on the basis of the PID identified in step S22.
The data for the extracted transport packet is supplied to
the decoder 60 through the switch 57, the ES buffer 58, and
the switch 59.

[0247]

In step 825, the decoder 60 decodes (plays back) the
packets that are successively supplied from the switch 59.
[0z248]

When the L video stream and the R video stream are
included in the same TS, 3D playback is performed as
heretofore described.

[0249]
[Specific Example 3 of PlaylList File]

Fig. 34 is a diagram illustrating still anothexr example
of a PlayList file.

[0250]
The PlayList file illustrated in Fig. 34 is a PlayList

for controlling 3D playback when a TS including the L wvideo



- 67 - the R video stream. As illustrated in Fig. 34, SubPath_type_extension=8, which means that the
SubPath refers to the R video stream, is set in SubPath extension(). [0254]
Clip_Information_file_name of SubPlayltem() of ExtensionData() is 11000030. The dpi file included in
the Clip for the R video is identified from this description. The dpi file "00003.clpi" is also downloaded
from the server 22 together with the m2ts file "00003.m2ts" for the corresponding R video stream and
is stored in the local storage 34. [0255]  Moreover, the start position and the end position of the
playback interval of the SubPlayltem are respectiyely identified from SubPlayltem_IN_time and
SubPlayltem_OUT _time of SubPlayltem() of ExtensionData(). That the ID of SubPath that refers to the
R video stream is O (ref to SubPath id=0) _ _ and the PID (ref to R video PID) of the transport packet _

__included in the R video stream are identified from STN table extension(). In the case of this
25 B R b0 O om0 B b 1L dAg A Mirating the

lg TECo
example,?he valie'dt type of
syntax of g@{ipir- €8 dec stream is recorded in the local storage 34. For

example, when the R video stream is downloaded from the
server 22, a Playlist recorded on the optical.disc 2 is
updated so that information regarding the R video stream is
added, 1is recorded in the local storage 34, and is managed
by the controller 31.
i0251]

MVC flag=1l as described in AppInfoPlaylList() in Fig. 34,
aﬁd MVC_file type=2 as described in PlayItem{().
[0252]

Clip Information file name of PlayItem() is "00001".
The clpi £ile included in the Clip for the L video is
identified from this description. Moreover, the start
position and the end position of the playback interval of
the PlayItem are respectively ildentified from IN time and
OUT_time of PlayItem(), and the PID of the transport packet
included in.the L video stream is identified from
STN table() .

[0253]

Information regarding a SubPath that refers to the R
video stream is described in ExtensionData(). Alsc in this
example, the number of normal SubPaths is 0 (the wvalue of
number of SubPaths (the fourteenth line of Fig. 11) is 0),

and SubPath id=0 is assigned to the SubPath that refers to



Part A of Fig. 35 is a diagram illustrating an example of the dpi file "00001.clpi". As illustrated in part A
of Fig. 35, the dpi file "00001.clpi" includes EP_map. Part B of Fig. 35 is a diagram illustrating an
example of the dpi file "00003.clpi". As illustrated in part B of Fig. 35, the dpi file "00003.clpi" also
includes EP_map. [0258] For example, EP_map included in the dpi file "00001.clpi" and EP_map
included in the dpi file "00003.clpi" include information regarding EPs that are set at the same time
with respect to the time to at the beginning of content. The position of the L video stream at which
playback is started by using EP map included in tgg dpi file "00001.clpi" and the position of the R video
stream at which playback is started by using EP_map included in the dpi file "00003,clpi" are at the
same position along the time axis with respect to the time to. [0259] Fig. 36 is a diagram illustrating

the concept of file management that is perf meg[ by using the files in Figs. 34 and 35. [0260] As
iIIustratedt%ﬁﬁ:ig : é%,gae ?Ssirr?aﬁam'g th%gL J\h? €0's Fe%i%ﬁe#;%or%dgf& B %él optical disc 2 is managed by

the m2ts Hle;0PR1 M2ts" Mereeuena kS ingludinathe Rvidea - 9.2 sygaBLrgcorded in the local
storage 34 is managed by the m2ts file "00003.m2ts". [0261]  For a BD, data recorded on the BD

and data recosded irva tocal Rtorage are managedizy aairtubhfiledysian iendietsadie $ystem, such
as a UDF file system, for managing data recorded on the BD and a file system for managing data
recorded irPtheélbcal storage are merged together. A player including the local storage generates such
a virtual file system, anIc;In anages data recorded on the BD and data recorded in the local storage.
[0262] Whenga:lprgL g]ﬁ’p |(r:% %ﬁ% &ai ie£1a filet6De r %ds%ﬁ P\r}fﬁéf&it_ffféngé/)st% identifies whether the

file is recqrded an; the-3[2.0F jn the logahserage and idantifies {he addresgyeqrasenting the recorded
position on the recording medium, and the file is read from the identified address of the identified
recordingghé@iupdr the R video is identified from this description.

The clpi file "00003.clpi” is also downloaded from the

server 22 together with the m2ts file "00003.m2ts" for the

corresponding R video stream and is stored in the local

storage 34.

[0255]

Moreover, the start position and the end position of

the playback interval of the SubPlayItem are respectively

identified from SubPlayItem IN time and SubPlayItem OUT time

of SubPlayItem{) of ExtensionData().- That the ID of SubPath

that refers to the R video stream is 0 (ref to SubPath id=0)

and the PID (ref to R video PID) of the transport packet

included in the R video stream are identified from

STN_table extension(}. In the case of this example, the

value of type of STN table extension() is 2.

[0256]

Fig. 35 1s a diagram illustrating the syntax of a clpi
file.

[0257]



[0263]  For example, when the application specifies the m2ts file "00001.m2ts", the virtual file
system identifies that the m2ts file "00001.m2ts" is recorded at a predetermined position on the optical
disc 2, and the file is read by the disc drive 32. [0264] - 70 -  Moreover, when the application
specifies the m2ts file "00003.m2ts", the virtual file system identifies that the m2ts file "00003.m2ts" is
recorded at a predetermined position in the local storage 34, and the file is read. [0265] [Operation
Example 3] Referring to the flowchart of Fig. 37, the process of 3D playback performed in accordance
with the PlayList file of Fig. 34 will be described. [9266] In step S41, the controller 31 identifies the PID
of the transport packet of the Main TS included in the L video stream from the description of
STN_table(). [0267] In step S42, the controller 31 identifies that

Part A of Fig. 35 is a diagram illustrating an example
of the clpi file "00001.clpi™. &s illustrated in part A of
Fig. 35, the clpi file "00001.clpi" includes EP map. Part B
of Fig. 35 is a diagram illustrating an example of the clpi
file "00003.clpi™. As illustrated in part B of Fig. 35, the
clpilfile'"OOOOB.clpi" also includes EP map.

[0258]

For example, EP map included in the clpi file
"00001.clpi” and EP map included in the clpi file
00003 .clpi® include information regaxrding EPs that are set
at the same time with respect to the time t0 at the
beginning of content. The position of the L video stream at
which playback is started by using EP map included in the
¢lpi file "00001.clpi™ and the position of the R video
stream at which playback is started by using EP map included
in the clpi file "00003.clpi” are at the same position along
the time axis with respect to the time t0.

{0259]

Fig. 36 ig a diagram illustrating the concept of file
.management that 1s performed by using the files in Figs. 34
and 35.

[0260]
As illustrated in Fig. 36, a TS including the L video
Stream recorded on the optical disc 2 is managed by the m2ts

file "00001.m2ts". Moreover, a TS including the R video



ref to SubPath id=0, which is a value of SubPath id of the SubPath that refers to the R video stream,
from the description of STN_table_extension() and identifies the PID of the transport packet included
in the R video stream. [0268] In step S43, the controller 31 identifies the filename of the dpi file that
corresponds to the m2ts file of the Main TS that includes the L video stream as "00001.clpi" from
Clip_Information_file_name in Playltem(). [0269] - 71 - In step 544, the controller 31 identifies the
filename of the dpi file that corresponds to the m2ts file that includes the R video stream as
"00003.clpi" from Clip_Information_file_name in %Lng_layltem() of the SubPath to which
SubPath_type=8 is set and that has SubPath_id=0 in SubPath entries extension(). [0270] In step
545, the controller 31 determines that "00001.m2ts" is the file to be read, and causes the disc drive 32
to read the file from the optical disc 2 through the virtual file system. [0271 In step 546, the
controller%‘irtfeatrélrrﬁﬁn%%rl%tg 'OJO%OE%rﬁZ%Q%Sat e i6be rggd ah Fe%%éefﬁelﬁye f%)% the local
storage 34 shroughithe viyisal file,system. [0272] Data of the m2ts file "00001.m2ts", which is read by

[0261]

For a BD, data recorded on the BD and data recorded in
a local storage are managed by a virtual file system in
which a file system, such as a UDF file system, for managing
data recorded on the BD and a file system for managing data
recorded in the local storage are merged together. A player
including the local storage generaies such a virtual file
system, and manages data recorded on the BD and data
recorded in the local storage.

[0262]

When an application specifies a file to be read, the
virtual file system identifies whether the file is recorded
on the BD or in the local storage and identifies the address
representing the recorded position on the recording medium,
and the file ig read from the identified address of the
identified recording medium.

[0263]

For example, when the application specifies the m2ts
file "00001.m2ts", the virtual file system identifies that
the m2ts file "00001.m2ts" is recorded at a predetermined
position on the optical disc 2, and the file is read by the
disc drive 32.

[0264]



the disc drive 32, is supplied to the read buffer 52 through the separation unit 51, and is stored. The
transport packet of the L video stream data stored in the read buffer 52 is extracted by the PID filter 53
on the basis of the PID identified in step S41 and supplied to the decoder 60 through the ES buffer 54
and the switch 59. [0273] On the other hand, data of the m2ts file "00003.m2ts", - 72 - which is read
from the local storage 34, is supplied to the read buffer 55 through the separation unit 51, and is
stored. The transport packet of the R video stream data stored in the read buffer 55 is extracted by the
PID filter 56 on the basis of the PID identified in Siep S42, and is supplied to the decoder 60 through
the switch 57, the ES buffer 58, and the switch 59. [0274]  In step 547, the decoder 60 decodes
(plays back) the packets that are successively supplied from the switch 59. [0275] When the TS

including the L yideo stream is.recorded on the optical disc 2 and_the TS .including the R video stream
is recorded in tk@%@é’l"s‘?&frag‘“é@if Sla%gée‘l% Fgaﬁé _onrms as Eé%?of%zrl(? d@gft:rgriber}ul 76]
[Operation ¢ Fesfagming 2D fplaybackl a1 The pperation.af pestarming 20 playhackof content

recorded on the optical disc 2 in accordance with the"above PlayList file will be described.
m2ts file "00003.m2ts" is recorded at a predetermined

position in the local storage 34, and the file is read.
[0265]
[{Operation Example 3]

Referring to the flowchart of Fig. 37, the process of
3D playback performed in accordance with the PlayList file
of Fig. 34 will be described.

[0266]

In step S41, the controller 31 identifies the PID of
the transport packet of the Main TS included in the L video
stream from the description of STN table().

[0267]

In step S$42, the controller 31 identifies that
ref to_SubPath_ id=0, which is a value of SubPath id of the
SubPath that refers to the R video stream, from the
description of 3TN table extension() and identifies the PID
of the transport packet inciuded in the R video stream.
[0268]

In step 843, the controller 31 identifies the filename
of the clpi file that corresponds to the m2ts file of the
Main TS that includes the L video stream as "00001.clpi®
from Clip Information file name in PlayItem().

[0269]



[0277] Here, it is assumed that the L video stream and the R video stream are included in different
TSs and that the m2ts files thereof are interleaved and stored on the optical disc 2. The arrangement
of data on the optical disc 2 is - 73 - illustrated in Fig. 25. 2D playback is performed in accordance
with the PlayList file illustrated in Fig. 23. [0278] In this case, a player that perfoLus 2D playback
reads only the descriptions related to the 2D playback and performs processing. [0279] The
descriptions of the PlayList file of Fig. 23 to be read are underlined in Fig. 38. As illustrated in Fig. 38,
the descriptions of ExtensionData(), which is information that is referred to when playing back the R
video stream, are not read. [0280] Moreover, the descriptions of the dpi file in part A of Fig. 24 to be
read are underlined in part A of Fig. 39. As illustrated in part A of Fig. 39, chunk _map(), which is

Hﬁonnaﬂonthai%hmg%g%dg%$wet éagggé¥§§{®%F%1 identifies the filename
of the clpi file that corresponds to the m2ts file that
includes the R video stream as "00003.c¢lpi" from
Clip Information file name in SubPlayItem() of the SubPath
to which SubPath_type=8 is set and that has SubPath id=0 in
SubPath entries extension{).

[0270]

In step S45, the controller 31 determines that
"00001.m2ts" is the file to be read, and causes the disc
drive 32 to read the file from the optical disc 2 through
the virtual file gystem.

[0271]

In step S46, the controller 31 determines that
"00003.m2ts" is the file to be read, and reads the file from
the local storage 34 thrcocugh the virtual file system.

[0272]

Data of the m2ts file "00001.m2ts", which is read by
the disc drive 32, is supplied to the read buffer 52 through
the separation unit 51, and is stored. The transport packet
of the L video stream data stored in the read buffer 52 is
extracted by the PID filter 53 on the basis of the PID
identified in step 841 and supplied to the decoder 60
through the ES buffer 54 and the switch 59,

[0273]

On the other hand, data of the m2ts file "00003.m2ts",



video stream, is not read. Moreover, as illustrated in part B of Fig. 39, the entirety of the dpi file
"00002.clpi" is not read. [0281]  The process will be described as follows. The playback apparatus 1
that performs 2D playback identifies the filename of the dpi file that corresponds to the m2ts file
including the L video stream as "00001.clpi" from - 74 - Clip_Information_file_name in Playltem().
Moreover, the playback apparatus 1 identifies the PID of the transport packet included in the L video
stream from the description of STN table(). [0282] The playback apparatus 1 reads the m2ts file
00001.m2ts" from the optical disc 2 through the file system, and thereafter performs processing
the same as that of reading the L video stream. That is, L video stream data that is temporarily stored
in the read buffer 52 is supplied to the decoder 60 through the PID filter 53, the ES buffer 54, and the

switch 59, and.is played back. Becayse iata tput from the playback apparatus 1 is only the L video
Shream dUELTS (e ey Aaperte B oHacs b 21 PHAJE of e bast Tne Cyids Shdam data

0283]  yinhisweycthe Rlaybistilgnwhich esicribed withrefergace 1o Eig,23.and the

like, is a file that can be used when performing 2D playback with a playback apparatus that is capable
of perfornting 3x-playpack apd sthen parfaming 2Diplaybackrwith adzlayback-apparatus that is not
capable of performing 3D playback. Thus, it is not necessary to prepare a file for each of a playback
apparatus-tat keeshdbid 6epeforming3ty bisback ard EslayBaciidgparatustthanistist capable of

peﬁo”mngégigaygagﬁéngkﬁ7Edéntified in Step S42, and isg supplied to
the decoder 60 through the switch 57, the ES buffer 58, and
the switch 59.
[0274]

In step 847, the decoder 60 decodes (plays back) the
packets that are successively supplied from the switch 59.
[0275]

When the TS including the L video stream is recorded on
the optical disc 2 and the TS including the R video stream
is recorded in the local storage 34, 3D playback is
performed as heretofore described.

[0276] |
[{Operation of Performing 2B Playback]

The operation of performing 2D playback of content
recorded on the optical disc 2 in accordance with the above
PlayList file will be described.

[0277]

Here, it is assumed that the L video sgtream and the R
video stream are included in different TSs and that the mits
files thereof are interleaved and stored on the optical disc

2. The arrangement of data on the optical disc 2 is



compatibility of the PlayList file and the optical disc 2, on which the PlayList file is recorded, can be
maintained. [0284] [Example Configuration of Recording Apparatus]  Fig. 40 is a block diagram
illustrating an example configuration of a software production section 101. [0285] A video encoder
111 has a configuration the same as that of the MVC encoder of Fig. 3. The video encoder 111
encodes a plurality of image data items using H.264 AVC/MVC to generate an L video stream and an
R video stream, and outputs the video streams to a buffer 112. [0286]  An audio encoder 113
encodes an audio stream that is input, and outputs,encoded data to a buffer 114. An audio stream,
which is recorded on a disc together with the L video stream and the R video stream, is input to the
audio encoder 113. [0287] A data encoder 115 encodes various data items described above
excluding.tﬁjgse for vid alr)ld l_audio, EECh ?Z%fél’:g:aél-ﬁiﬁt fﬂe 3:Elnd tger gger,ma outputs encoded data to a

buffer. 116. For 5%5‘%% e, the dataericode Re Above H&scrnbed SubPath entries extension

(Fig. 15), ST table extepsian (Fig 58)a VG Hflag (Fig. 112) and-c16 MY G file type (Fig. 13), and
generates a PlayList file that has been described with reference to Fig. 11. [0288] A multiplexing
unit 117 njoltipkekes the video data, the audio data, and the non-stream data together with a
synchronizing signal, and outputs multiplexed data to an error correction encoding unit 118.
In thig case, a player that performs 2D plavback reads
only the descriptions related to the 2D playback and
performs processing.
[0279]
The descriptions of the PlayList file of Fig. 23 to be
read are underlined in Fig. 38. As illustrated in Fig. 38,
the descriptions of ExtensionData(), which is information
that is referred to wheﬁ playing back the R video stream,
are not read.
[0280]
Moreover, the descriptions of the clpi file in part A
of Fig. 24 to be read are underlined in part A of Fig. 39.
As illustrated in part A of Fig. 39, chunk map(}, which is
information that is referred to when playing back the R
video stream, isg neot read. Moreover, as illustrated in part
B of Fig. 39, the entirety of the cipi file "00002.clipi" is
net read.
{o281]
The process will be described as follows. The playback
apparatus 1 that performs 2D playback identifies the

filename of the clpi file that corresponds to the m2ts file

including the L video stream as "00001.clpi* from



[0289]  The error correction encoding unit 118 adds an error correction code to the data multiplexed
by the multiplexing unit 117. [0290] A modulation unit 119 modulates data supplied from the error
correction encoding unit 118, and outputs modulated data. The output of the modulation unit 119 is
software that can be played back by the playback apparatus 1 and that is recorded on the optical disc
2.[0291] The software production section 101 having such a configuration is provided in the
recording apparatus. [0292] Fig. 41 is a diagram illustrating an example configuration including the
software production section 101. [0293] A part of the configuration illustrated in Fig. 41 may - 77 -

Clip_Information file name in PlayItem(). Moreover, the
playback apparatus 1 identifies the PID of the transport
packet included in the L video stream from the description
of STN table ().

[0282]

The'playback apparatus 1 reads the m2ts file
"00001l.m2ts" from the optical disc 2 through the UDF fiié'
system, and thereafter performs processing the same as that
of reading the L video stream. That is, L video stream data
that is temporarily stored in the read buffer 52 is supplied
to the decoder 60 through the PID filter 53, the ES buffer
54, and the switch 59, and is played back. Because data
output from the playvback apparatus 1 is oniy the L wvideo
stream data, the display apparatus 3 displays a 2D image on
the basis of the L video stream data.

[0283] | |

In this way, the PlayList file, which has been
described with reference to Fig. 23 and the like, is a file
that can be used when performing 2D playback with a playback
apparatus that is capable of performing 3D playback and when
performing 2D playback with a playback apparatus that is not
capable of performing 3D playback. Thus, it is not
necessary to prepare a file for each of a playback apparatus
that is capable of performing 3D playback and a playback

apparatus that is not capable of performing 3D playback, and



be provided in the recording apparatus. [0294] A premastering section 131 performs a mastering
process on a record signal that has been generated by the software production section 101, and a
signal having a format to be recorded on the optical disc 2 is generated. The generated signal is
supplied to a master disc recording section 133. [0295] In a recording master disc production
section 132, a master disc, which is made of glass or the like, is prepared, and a recording material,
which includes a photo resist and the like, is applied to the master disc. Thus, a recording master disc
is produced. [0296] In the master disc recording sgagtion 133, a laser beam is modulated in accordance
with the record signal that is supplied from the premastering section 131, and the photo resist on the
master disc is irradiated with the laser beam Thus, the photo resist on the master disc is exposed to

light in acggggéﬁgﬁ v!iiq efo[:c%b% Subsequently, tpl%:qé gster ¢ d| G }:Sa v(?lo e%so as to

generate pit e mast |sc i a metal master disc p uction section 134, an
electroforﬂﬁngaﬁﬁqqe%@cbtm}ln@@de P?I@”I‘@dz%b@ﬁdea? -daasteedias : and afpetal master disc,

to which the pits are transferred from the glass master disc, is produced. Further, a metal stamper is
produced ffohg 4is metal master disc, and the metal stamper is used as a metal mold.
[Example Configuration of Recording Apparatus]

Fig. 40 is a block diagram illustrating an example
configuration of a software production section 101.

[0285]

A video encoder 111 has a configuration the same as
that of the MVC encoder of Fig. 3. The video encoder 111
encodes a plurality of image data items using H.264 AVC/MVC
to generate an L video stream and an R video stream, and
outputs the video streams to a buffer 112.

[0286]

An audic encoder 113 encodes an audio stream that is
input, and outputs encoded data tc a buffer 114. An audio
stream, which is recorded on a disc together with the L
video stream and the R video stream, is input to the audio
encoder 113.

[0287]

A data encoder 115 encodesg various data iltems described
above excluding those for video and audio, such as a
PlayList file and the like, and outputs encoded data to a
buffer 116. For example, the data encoder 115 sets the
above-described SubPath _entries extension (Fig. 15),

STN table extension (Fig. 18), MVC flag (Fig. 12), and



[0298] In a molding section 135, a material, such as PMMA (acrylic), PC (polycarbonate), or the
like is poured into the metal mold by injection or the like, and is cured. Alternatively, 2P (UV curable
resin) or the like is applied onto the metal stamper, and then is cured by irradiating UV rays. Thus, the

pits on the metal stamper can be transferred onto a replica that is made of a resin. [0299] Ina
layer-forming section 136, a reflective layer is formed on the replica by deposition, sputtering, or the
like. Alternatively, a reflective layer is formed on the replica by spin coating. [0300] Ina

post-processing section 137, necessary processegzare performed, such as processing of the inside
and outside diameters of the disc and bonding two discs together. In this way, making of the
above-described optical disc 2, on which data that can be played back by the playback apparatus 1 is

recordedy BEOFeled, 10301 <79 s Example Configuiation of Campuierl. ¢ Hhe sies o

processing éd above canbe pérforme using hardware or by using software. When

performingthesedgs Of pracassing.Qy- usipng seftwase, & grogigm ingluded in the software is installed
from a program recording medium into a computer that is built in a dedicated hardware, a

general-plfpasel computer, or the like. [0302] Fig. 42 is a block diagram illustrating an example
configuration of the hardware of a computer that executes the series of processing described above in
acaxdancevWﬂﬁaT%&ﬁ%ﬁ%ﬁ@S@ﬁ unit 117 multiplexes the video data, the

audic data, and the non-stream data together with a
synchronizing signal, and outputs multiplexed data to an
error correction encoding unit 118.

{0289]_

The error correction encoding unit 118 adds an error
correction code to the data multiplexed by the multiplexing
unit 117.

[02590]

A modulation unit 119 modulates data supplied from the
error correction encoding unit 118, and outputs modulated
data. The output of the modulation unit 119 is goftware
that can be played back by the playvback apparatus 1 and that
is recorded on the optical disc 2.

[0221]

The software production section 101 having such a
configuration ig provided in the recording apparatus.
[cR9z2]

Fig. 41 is a diagram illustrating an example
configuration including the software production section 101.
[0293]

A part of the configuration illustrated in Fig. 41 may



A CPU (Central Processing Unit) 151, a ROM (Read Only Memory) 152, and a RAM (Random Access
Memory) 153 are interconnected by a bus 154. [0304] Moreover, an input/output interface 155 is
connected to the bus 154. An input unit 156 including a keyboard, a mouse, and the like; and an
output unit 157 including a display, a speaker, and the like are connected to the input/output interface
155. Moreover, a storage unit 158 including a hard disk, a non-volatile memory, and the like; a
communication unit 159 including a network interface and the like; and a drive 160 that drives a
removable media 161 - 80 - are connected to the.igput/output interface 155. [0305] ~ With the
computer having the above configuration, the CPU 151, for example, loads a program stored in the
storage unit 158 to the RAM 153 through the input/output interface 155 and the bus 154 and executes
the program, therehy.performipg the series of processing, described above. [0306]  The program
executed Ef/tﬁé: %W%%rll@, fgggxgr%%?er,%s%cﬁ%d?ﬁ %aerrge%lg’v‘able media 161, or is supplied through a
wired or wirglass transmission medium such as a local area network, the Internet, or digital
broadcasting, and is installed in the storage unit 158. [0307]  The program executed by the
computer may be aprogramethatpedermd processingan fotime series ét theiorgep obthesdescription of
the present specification, or may be a program that performs processing parallely or at necessary
timing wheh the BEStREM iS3Med. [0388] laARaRBodirisHt Bt itk pieseheintehtiodEenot limited to
the embodim%ﬁgaescribed aQove, nodlr’nagnbg rgodified irJ'! various Wags%/vithin the %pigteand scope of

thepweseﬁfﬁvenn§ﬁ¥1 section s1.gna aving ormat t
recorded on the optical disc 2 is generated. The generated
signal is supplied to a master disc recording section 133.
[0295]

In a recording master disc production section 132, a
master disc, which is made of glass or the like, is prepared,
and a recording material, which includes a photo resist and
the like, is applied to the master digc. Thus, a recording
master disc is produced.

[0296]

In the master disc recording section 133, a laser beam
is modulated in accordance with the record signal that ig
supplied from the premastering section 131, and the photo
resist on the master disc is.irradiated with the laser beam.
Thus, the photo resgist on the master disc is exposed to
light in accordance with the record signal. Subsequently,
the master disc i1s developed sc as to generate pits on the
master disc.

[0297]

In a metal master digc production section 134, an

electroforming process and the like are performed on the



Reference Signs List - 81 - [0309] 1playback apparatus 2optical disc 3display apparatus 11
H.264/AVC encoder 12 H.264/AVC decoder 13 Dependent view video encoder 14 multiplexer 31
controller 32 disc drive 33 memory

master disc, and a metal master disc, to which the pits are
transferred from the glass master disc, ig produced.
Further, a metal stamper is produced from this metal master
disc, and the metal stamper is used as a metal mold.

[0298]

In a molding section 135, a material, such as PMMA
(acrylic), PC (polycarbonate), or the like is poured into
the metal mold by injection or the like, and ig cured.
Alternatively, 2P (UV curable resin) or the like is applied
ontc the metal stamper, and then is cured by irradiating UV
rays. Thus, the pits on the metal stamper can be
transferred onto a replica that is made of a resin.

[029¢]

In a layer-forming section 136, a reflective layer isg
formed on the replica by deposition, sputtering, or the like.
Alternatively, a reflective layer is formed on the replica
by spin coating.

[0300]

In a post-processing section 137, necessary processes
are performed, such as processing of the inside and ocutside
diameters of the disc and bonding two discs together. In
this way, making of the above-described optical disc 2, on
which data that can be played back by the playback apparatus
1 is recorded, is completed.

[0301]



34 local storage 35 Internet interface 36 decoding section 37 operation input unit - 82 - CLAIMS 1. A
reproduction apparatus comprising:  a reading unit which reads a PlayList file from a recording
medium and reads a transport stream from the recording medium, the PlayList file being configured
such that information for controlling reproduction of a basic stream and an expanded stream which
have been obtained by encoding video streams captured from a plurality of viewing points using H.264
AVC/MVC, namely infoimation on a play item configuring a main reproduction path with reference to a
transport stream obtained by multiplexing the basig,stream and the expanded stream and a PID of a
transport packet of the basic stream are described in a play item field as a field inside a playlist field
and type info/nation, for which a value indicating that the expanded stream is included in the transport
stream is sgt aﬂpdlae P&D of a tran?portnp%%@é 8{1; thueteex anded stream are described in an expanded
field as a iefaaogt&de {he pjr%}f%? |é'|%|; a sepapratlon nit which separates the transport packet of

the basic stream-fromsthe;teansperisirean based ansibeiRIDdescred inhe play item field of the
PlayList file and separates the transport packet of the expanded stream from the transport stream

which incluetes dheed paiyd ecs stngamzactesdiag de they valetrset farfthedyre. infetraation based on the
PID described in the expanded field; and - 83 -  a decoding unit which decodes the separated
transport BREESFFHE babR steaht andthesepsridd & aR¥port baekett te Ekpafded stream. 2. A

rep”’d“C%Oxf‘o@xeéﬂ'n"di%%']ﬂﬁﬁgﬁg Z‘.I_?le gheé) Ss%ff tware is installed from a program
recording medium into a computer that is built in a
dedicated hardware, a general-purpose computer, or the like.
[0302]

Fig. 42 is a block diagram illustrating an example

configuration of the.hardware of a computer that executes
~the series of processing described above in accordance with
a program. |

[0303]

A CPU (Central Processing Unit) 151, a ROM (Read Only
Memory) 152, and a RAM {(Random Access Memory) 153 are
interconnected by a bus 154.

[0304]

Moreover, an input/output interface 155 is connected to
the bus 154. An input unit 156 incliuding a keyboard, a
mouse, and the like; and an ocutput unit 157 including a
display, a speaker, and the like are connected tc the
input/output interface 155. Moreover, a storage unit 158
including a hard disk, a non-veolatile memory, and the like;
a communication unit 159 including a network interface and

the like; and a drive 160 that drives a removable media 161



reading a PlayList file from a recording, medium and reading a transport stream from the recording
medium, the PlayList file being configured such that information for controlling reproduction of a basic
stream and an expanded stream which have been obtained by encoding video streams captured from
a plurality of viewing points using H.264 AVC/MVC, namely information on a play item configuring a
main reproduction path with reference to a transport stream obtained by multiplexing the basic stream
and the expanded stream and a PID of a transport packet of the basic stream are described in a play
item field as a field inside a playlist field and type ggformation, for which a value indicating that the
expanded stream is included in the transport stream is set, and a PID of a transport packet of the
expanded stream are described in an expanded field as a field outside the playlist field;  separating
the transport packet of the. basic stream from the transport stream ba %on the PID descried in the
play item Tield gf%ﬂléepﬁgy?%s? [ e;tSh © séggﬁ%éa%ﬁg%%néﬁ%r? %g%ﬁéet c?f%f € expanded stream from the
transport streamywhich includes the expanded stream according to the value set for the type _
information based on the PID - 84 - described in the expanded field; and  decoding the separated
transport packetaftthe thiasicstrearn anditre isepardteddtamgport pat kgtokthe@xpahded stream. 3.A
recording method comprising the steps of: creating a transport stream which is obtained by
multiplexif§'a Basic stRanfHTFRA®xpaRAESF stteRAPEBRAM e IR &t oting HRled SHeaiss captured

from a plurality of viewing. poin i .264 AVC/MVC and a PlayList file in which information
for controﬁfﬁé%é%r%du% |o§%)? the a%c%tf%%?nog tf%l Sxﬁglr?d‘é%/ﬁ?etfrh},}én&r%%ﬁlri%?ocremation ona

play item £eBfiguring adnajinderrodugtion path-with geference todhgranspartstream and a PD) of a
transport packet of the basic stream are described in a play item field as a field inside the playlist field,
and type indarfratioimdorkick endadge aidigatmcethat the expandedesiressaissincluded in the transport
stream is set, and a PID of a transport packet of the expanded stream are described in an expanded
field as field BRfdide the playlist field; and recording the created transport stream and the PlayList

field in a recording medium. .
@ge program executed by the CPU 151 is, for example,

stored in the removable media 161, or is supplied through a
wired or wireless transmission medium such ag a local area
network, the Internet, or digital broadcasting, and is
ingtalled in the storage unit 158.

[0307]

The program executed by the computer may be a program
that performs processing in a time series in the order of
the description of the present specification, or may be a
program that performs processing parallely or at necessary
timing when the program is called.

[0308]

An embodiment of the present invention is not limited
to the embodiment described above, and may be modified in
various ways within the spirit and scope of the present
invention.

Reference Signs List



[030¢9]
1 playback apparatus
2 optical disc
3 display apparatus
11 H.264/AVC encoder
12 H.264/AVC decoder
13 Dependent view video encodexr
14 nultiplexer
31 controller
32 disc drive
33 memory
34 local storage
35 Internet interface
36 decoding section

37 operation input unit



CLATMS

1. A reproduction apparatus comprising:

a reading unit which reads a Playldist £ile from a
recording medium and reads a transport sgtream from the
recording medium, the PlayList file being configured such that
information for controlling reproduction of a basic stream and
an expanded stream which have been obtained by encoding video
streams captured from a plurality of viewing points using H.264
AVC/MVC, namely information on a play item configuring a main
reproduction path with reference to a transport stream obtained
by multiplexing the basic stream and the expanded stream and a
PID of a transport packet of the basic stream are described in
a play item field as a field inside a playlist field and type
information, for which a 'value. indicating that the expanded
stream is included in the transport stream is set, and a PID of
a transport packet of the expanded stream are described in an
expanded field as a field outside the playlist field; |

a separation unit which separates the transport packet of
the basic stream from the trangport stream based on the PID
descried in the play item field of the Playlist £file and
separates the transport packet of the expanded stream from the
transport  stream which  includes the expanded  stream
according to the value set for the type information based on the

PID described in the expanded field; and



a decoding unit which decodes the separated transport packet of
the basic stream and the separated transport packet of the

expanded stream.

2. A reproduction method comprising the steps of:

reading a Playlist file from a recording, medium and reading a
transport stream from the recording medium, the PlayList file being
configured such that information for controlling reproduction of a
basic stream and an expanded stream which have been obtained by
encoding video streams captured from a plurality of viewing points
using H.264 AVC/MVC, namely information on a play item configuring
a maln reproduction path with reference to a transport stream
obtained by multiplexing the basic stream and the expanded stream
and a PID of a transport packet of the basic stream are described
in a play item field as a field inside a playlist field and type
information, for which a value indicating that the expanded stream
ig included in the transport stream 1is set, and a PID of a
transport packet of the expanded stream are described in an
expanded field as a field outside the playlist field;

separating the transport packet of the basic stream from the
transport stream based on the PID descried in the play item field
of the PlaylList file;

separating the transport packet of the expanded stream £from
the trangport stream which includes the expanded stream according

to the wvalue set for the type information based on the PID



described in the expanded field; and
decoding the separated transport packet of the basic stream

and the separated transport packet of the expanded stream.

3. A recording method compriging the steps of:
creating
a transport stream which is obtained by multiplexing a
bagic stream and an expanded stream obtained by encoding wvideo
streams captured from a plurality of viewing points using E.264
AVC/MVC and
a PlaylList file in which information for controlling
reproduction of the basic stream and the expanded stream, namely
information on a play item confiquring a main reprociuction path
with reference to the transport stream and a PID of a transport
packet of the basic stream are described in a play item field as a
field inside the playlist field, and type information, for which a
value indicating fthat the expanded stream is included in the
transport stream is set, and a PID of a transport packet of the
expanded stream are described in an expanded field as field outside
the playlist fieid; and
recording the created transport stream and the Playlist £ield

in a recording medium.



