1 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
infonation 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 recentyears, 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 ragodlig lisel, 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.

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
particﬁlar, 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-dimensiocnal (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 method is used, the data size of a 3D
image is larger than that of a 2D image.

[0003]



[0004] Examples of such a large-capacity recording medium include a flu-Ray (registered
trademark) Disc (hereinafter called a BD, as appropriate) such as a BD-ROM. 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 ighage content cannot be appropriately played back.
[0008] Therefore, it is necessary to specify how to record and

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 BD, as appropriate} such as a BD-ROM.

Citation List
Patent Literature
[0005]

PTL 1: Japanese Unexamined Patent Application
Publication No. 11-185287
Summary of Invention
Technical Problem
[000C6]

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 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 information for
specifying a sub playback path that refers to an-extended stream and infoimation 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 miethodhathle f¥st dnchgecanehfields beintpdefived-in arcextendeddielhafa PlayList that is
information for controlling playback of content, the first field being a field in which information regarding
a sub playiRitkifatn e Ye SQibsRE Wel seevhPRAY efigia HBIERTRER ifferi&adn regarding a

stream number |§ ﬂg’ﬁﬁ&'@ed-- -4 - 00%1 h% Itggsmtst&eeam gngéhe extended streaam are

res'pectivqunép@ase View vides stream gjﬁél 3 epenqaent view vidég stréaf that are §&nerated by

encoding gvidemsisaam using 11k 264 AVGMMG eneadingrmethad, and the setting means may set in

the first field, as information for specifying the sub playback path, information representing that a type
of the sublplagisack path is a 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 strearRt¥hdPFRSSAENIEY SREdRare Yadsettvely $BaBe EW vided ffedm and a

Dependent view yideo stream that are %gner%ted b% encodin%g videq stream using 11.264 AVC/MVC
encoding FRatRGE AR e s&ting Widhris Ray S8Finthe SERBRAFRIP R 1537 the ST Bayback path as

informationfopspegiping the,suh playback gathand @.on a recording medium such
as a BD or the like.
Solution to Problem
[oo10]

An information processing apparatus according to an
aspect of the present invention includes setting 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 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 information regarding a stream number is

described.



PID of a transport packet of the Dependent view video stream. [0013]  An information processing
method according to an aspect 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 of the extended stream by using a - 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, the4first 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. [0014] A program according to an aspect of the present invention
causes a ¢ompuier 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 extéttidePsticans Byaidh G BdirdtiRIGERGRCSEE R HRAT th& @xtended stream and a

basic stream being generated by encoding a video stream using.a predetermined encoding method,
the frst a0 SBEoT TEIRE Lo GNaT T 4 SRiene TR 875 Py TtSRARE S Hon for
controlIing—p@y@agl&Qgggnteﬂaéhgﬁést#@f&%iee@ figld dn whichinformatiensegarding a sub

playback path'is described, the second field being a field in which information regarding a stream

number is:gdsgribgd2 O 15Y coMv CAgiayibickappataing acaarding:to asatheraspectof the present
invention includes control means that controls playback of an extended stream on the basis of
informatidtfor SpécifyindBsubipiafbddkedath tha refers B dic extefiosd Sheanfandthformation for
specifyinq:ﬁ PID qf a ran or;épackekt1 of the_extended stream, the extended stream and a basic

f
uer%eél By aTicoRmy H vitisd LA GRing HFpretetimiifed BACoding ¥i&ihod, the

stream beln@e g%n

informatiqnefor specifying, & Rlayback path.and, the ipformafion for.specitying 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 thatdisrafermatdreiorcontrolling:paybackof Lontant nihedirsisfield being &&eld in which
information regarding a sub playback path is described, the second field being a field in which
informatichiAsg atdifg astieken nkder is dasdribidel 160 16) £ oxTied basic seeardand tHaextended
stream are respectively g Base view video stream and a Dependent view video stream that are
generated B?%%%SEEgvalﬁHeBJs BBnPUdifigT.264 AVC/MVC encoding method, and the control
means may, ggatfol playback of the Dependent view video while controlling playback of the Base view
video stream on the basis of information that specifies a main playback path that refers to the Base
view video strearhanddhea PlRwf@am/ 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 aspect
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 of the extended stream by using a



transport packet of the Base view video stream, the 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 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 of a PlayList that is information for controlling
playback ef eentent, éheifiegtdield beiog:asfiddd whicthisfesmatnasagantinga sshdglayback path is
described, the second field being a field in which information regarding a stream number is described.
[0018] LRBicyravrscenréingne arpirraispechrf thegRasent iRventidpaatisesarcomputer to
perform processing including the step of controlling playback of an extended stream on - 8 - the basis

of informatioh¥8r EpEaifit 5 Sub iy FREK A ThAFERRS 10 e fithaEd RR€afrtE P hiormation for
specifying:a H1B:0hzIansnariaacke! of s exlendad siea. op griended siepdrapd g basic

stream being generated Dy encoding a video stream using a predetermine Ing metﬁod, the

informationsfot speeibang die sul-playhaek patthangthe piarmatipndenspegifyinghthe 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 tHatts inféiraato o eentrofiihg slaylyackiof donient cthedird el d dedgda figldsin which
information regarding the sub playback path is described, the second field being a field in which

informatioh R gBraH G 2 Kr&ir Aurtb 158 B 8f5Ed. farRLdT e ARG ofdifigRo 3R ia¥hett of the present
invention.daformajin i sReciyng, g, sy Alaxback pain.ipal refets (o an exjongeq stream and
information for specifying a PID of a transport packet of the exten &d stream are set by using a first
field and @sgeengfigld, 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 fiefdtéfla PlayList 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 which inforREGGT ARy R Erg L ditSarh ifb&SBaebeed iz esent

invention causes a computer to execute the processing
including the step of setting information for specifying a
gsub 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 f£irst 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 PlaylList that is information for
controlling playback of content, the £irst 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.

[0015]



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 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 playbacksof-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 [0021]

With the presenhinyveaijen.abD dpage senteni éan beiappropyiatalyplayed baekBrigf Rescription of
Drawings [0022] - 10 - [Fig. 1] Fig. 1 is a diagram illustrating an example configuration of a
playback systeaninchmritega playbaok bippasatasis whichtharnpreséattingemtioroissapplied. [Fig. 2]
Fig. 2 is a diagram illustrating an example of image capturing. [Fig. 3] Fig. 3 is a block diagram

illustrating® af SaMpIe Eoﬁﬁbﬁrﬁﬁ&?gfiﬁn W_@aé?wc%ﬁel:.h_e b[ﬁﬁj 2 ﬁg A O&@%ﬁ?‘% illustrating an
camele SEISUES IINELRA 5 00 9L SEASHA s e
TS. [Eige hEigs 7ds Aedingrana illustrating anaxample agapgement of dateponr, an pptical disc.

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 ig

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.

[001¢&]

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 control means

may control playback of the Dependent view videc while

controlling playback of the Base view video stream on the

basis of information that specifies a main playback path

that refers to the Base view video stream and the PID of a



[Fig. 8] Fig. 8 is a diagram illustrating an example configuration for managing an AV stream. [Fig.
9] Fig. 9 is a diagram illustrating the structures of a Main Path and Sub Paths. [Fig. 10] Fig. 10is 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 exteptigR@port [pigc£8lFigs 19 iaghagram dystratingthesyatax ofsteeam entry().
information being set in a field in the PlayList, the field
being a field in which information regarding the main
playback path is described.
ico17]

A playback method according to ancther 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 sgstream, the extended stream and a
basic stream being generated by encoding a video stream
uging 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 stream on



[Fig. 20] Fig. 20 is a diagram illustrating the relationship between Playltem 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. 24] Fig. 24 is a diagram
illustrating the syntax of a clpi file. - 12 - [Fig. 25] 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. -[F&y.27] Fig. 27 is a diagram illustrating the syntax of

chunk_map().

[Fig. 28] Fig. 28 is a 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 $yAsax ob EPLATRRGha t i iG] Hig Blsisandiagramilustraiing @nothanexample of a

PlayList file.

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 ig described.

[0019]

According to an aspect of the presgent 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

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 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. 32] Fig. 32 is a diagram illustrating the concept of file management. [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 is a diagram
illustrating an example of a PlayList file. [Fig. 89}-Fig. 39 is a diagram illustrating the syntax of a
dpi file. [Fig. 40] Fig. 40 is a block diagram illustrating an example configuration of a software
production section. [Fig. 41] Fig. 41 is a diagram illustrating an example configuration including the

software proglietiamsestiafub pilkige42k Figh ¥ is @ klesk dingsam itustralivgsHpexample
configuration of a computer.
being a field in which information regarding a stream number
is described.
(0020]

According to another aspect of the pregent 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 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.
Advantageous Effects of Invention
10021]

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

Brief Description of Drawings

[0022]



Description of Embodiments [0023] [Example Configuration of Playback System]  Fig. lis 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 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, which is 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 thioptical disc 2. As an encoding method for
recording the stream on the optical disc 2, H.264 AVC (Advanced Video Coding)/MVC(Multi-view
Video coding), for example, is used. [0026]  The playback apparatus 1 is a player that is capable of

performing 3D playback of amsteeam thaf is recorded anithe pticaldise, 2 fhe 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 Segor tieilike, ¢f disptd\aaFrimages tetaineddiyuthienplagbada yikevkse, audio is played
back by the playback apparatus 1 and output to a speaker or the like that is disposed in the display
apparatu$BPRERERE fife playSAcK-BfpR R is dapaiié dPPefsrmiig LEBlayback as with existing

BD[ﬂaWﬂS'mo%Qig. 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. 4 is a diagram illustrating an example of
reference bhetween 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 for managing an AV stream.

[Fig. 9] Fig. 9 is a diagram ililustrating 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



[H.264 AVC/MVC Profile]  In H.264 AVC/MVC, an image stream called Base view video and an
image stream called Dependent view video are defined. Hereinafter, H.264 AVC/MVC will be simply
called MVC, as appropriate. - 15 - [0028] Fig. 2 is a diagram illustrating an example 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 viewpoint) image. Elementary streams of
the images captured by the L image camera and the R image camera are input to an MVC encoder.
[0030] Fig. 3 is a block diagram illustrating aniexample configuration of the MVC encoder. [0031]
As illustrated in Fig. 3, the MVC encoder includes an H.264/AVC encoder 11, an H.264/AVC decoder
12, a Dependent view video encoder 13, and a multiplexer 14. [0032] An L image stream captured
by the L iggogwantarads 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.

[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 gyntax
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] Fig. 20 is a diagram illustrating the
relationship between Pla?Item énd SubPlayItem.

[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 clpi file.



[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 L image stream to the Dependent view video encoder 13. [0035]
The Dependent view video encoder 13 encodes the L image stream, whieh is supplied from the
H.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 illustrated in Fig. 4, predictive encoding of

the Dependent viewyides ysingdhe Baseyigwyidea-as areferenceimage isallowsd. 5o example,
when encoding is performed by using an L image as the Base view video and an R image as the
Dependentiviéwhadewthg datansize 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,
[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 1s a diagram illustrating the syntax
of chunk map{) .
[Fig. 28] Fig. 28 is a 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 of a PlayList file.
[Fig. 32] Fig. 32 is a diagram illustrating the concept
of file management.
[Fig. 33] Fig. 233 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. 351 Fig. 35 is a diagram illustrating the gyntax

of a clpi file.

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



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 reference 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 multiplexer 14
multiplexes the Base view video stream, which-isspipplied 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
multiplexegkinta opeMRE&SZER©r May be included in separate MPEG2 TSs. [0040]  The
multiplexer 14 outputs the generated TS (MPEG2 TS). The TS, which is output from the multiplexer
14, is recorded, {dgatheB RithBHiker hanagemeni datahanithe bptical disci 2dpyaa recording apparatus,
and is prowded to the playback apparatus 1. [0041]
playback process that is performed in accordance with the
PlaylList file of Fig. 34.
[Fig. 38] Fig. 238 is a diagram illustrating an example
of a PlayLigt file.
[Fig. 39] 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 section.
[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
[C023]
[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 system includes the playback apparatus 1
and a display apparatus 3 that are connected by an HDMI
(Eigh Definition Multimedia Interface} cable or the like.

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



-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 view video stream and
the Dependent view video stream from the opticaldisc 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 playback. Since the Base view video stream is an AVC video stream

encoded Ry Eb26HAV G2 RlayaEeomRatible with,the-BR farmatcan play back the Base view video
stream and make a 2D image be displayed. [0044 [Example Configuration of TS]  Fig. 5is a

diagram illstgihg 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 PGAD%Béﬁé@nttIh@tB%e m@c§ﬁ(§’@‘é‘peﬁéén€i@ﬁﬂ@mw@<e°d3 IR HFSvay, the

Depende?lt View Vi €0 stream and he Baserwew video strea be é\%IU%ed in the Main TS, which
isone TS. fO%?T din TS 8 TS that incrudes™ Iggsttt Fstfeant:n contrast, a

Sub TS is;a Teibatinglpdes.a stieam,otherthan.thg Base ‘é%‘é’é’é%%ﬁf%% aga-thal is used together
with the Main TS during playback. On the optical disc 2, the Sub TS may be recorded in addition

disc 2, H.264 AVC (Advanced Video Coding)/MVC{Multi-view
Video coding), for example, is used.
[0026]

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
plavers.

[0027]
[H.264 AVC/MVC Profilel

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

MVC, as appropriate.



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 the like, and for IG (Interactive Graphics), such as a menu screen and the like. [0048]
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.n 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]

[0028}

Fig. 2 is a diagram illustrating an example 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 viewpoint) image. Elementary
streams of the images captured by the L 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 illustréted in Fig. 3, the MVC encoder includeg an
H.264/AVC encoder 11, an H.264/AVC decoder 12, a Dependent
view video encoder 13, and a multiplexer 14.

[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 ocutputs the encoded AVC video



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. [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 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. Ascollection 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 thatds lenatacbby ihe eharagtervk” andsdusmher represents an Lyideq shunk {0925]
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 L image stream to the Dependent view video
encoder 13.

[0035]

The Dependent view videco 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 Dependent view video stream.

[0036]

Predictive encoding of the Base view video using
another stream as a reference image ig not allowed. However,
as illustrated in Fig. 4, predictive encoding of the
Dependent view video using the Base view video as a
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 gize of a
resultant Dependent view video stream is smaller than the
data size of ﬁhe Base view video stream.

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

predicticn in the time domain is performed on the Base view



During 3D playback, reading from the optical disc 2 is performed, for example, in the order of R[0],
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 the L video to which reference is made when encoding be
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 desciiption, a case where the entirety of content playback
time is 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, video data

that is necassagy, forperiRrping playback frogn the-playback startdime fo the timedlisdivided as a

chunk [0]. [0057] - 22 - Moreover, L video data that is necessary for performing playback from the
time ti to thietine t2 isidivided asra chenl biijeanchh video detadhakismeecessaryifaeperforming
playback from the time t2 to the playback end time is divided as a chunk L[2]. [0058] Also for the R
video strebfh, J¥ SRfeotdatdTads nekesSaysosarformify playbaek frol ife pgbasestart time to

the time tlis divided as a chunk R[0]. [0059 Mqreover, R videp data that is necessary for
porforming Ay SR A e 1 T R T A IGBRs & SR KLZE antie PR Tinta that i

gegessarxw@%t%@i%el%%% iraastherime i i ielayhack-end timegs divided as a chunk
2 beforehand.
[0038]

The Dependent view videc 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 multiplexes 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 TSg.

[0040]

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

[0041]



[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 on the optical disc 2. Note that, when the L video stream and the R video stream are
included in one TS as illustrated in Fig. 5, the TS file is not interleaved and recorded on the optical disc
2. [0061] [Structure for Managing AV Stream] - 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 All stream is performed.-by: gsing two layers, which are PlayList and Clip. The
All stream may be recorded in a local storage of the playback apparatus 1, instead of on the optical
disc 2. The Clip includes an All stream, which is a TS that is obtained by multiplexing video data and

audio data, and ggrrespanding flindnfarmation;(cligd nfosmatien iachuding attsibute infration
regarding the All stream). [0063
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.
[co42]

wWhen 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]

Morecover, when performing 2D playback, the playback
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, resgspective streams of Rase



The All stream is expanded along the time axis, and each access point is specified mainly as a time
stamp in PlayList. The Clip Information is used, for example, to find an address in the All stream from
which decoding is to be started. [0064] The PlayList is a collection of playback intervals of the All
stream. A playback interval in the All stream is called a Playltem. The Playltem is represented by a
pair of an IN point and an OUT point of the playback interval on the time axis. The PlayList includes
one or a plurality of Playltems. - 24 - [0065]  The first PlayList from the left in Fig. 8 includes two
Playltems, and the two Playltems respectively refeg ta 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
Playltem, and the Playltem refers to the entirety of the AV stream included in the Clip on the right side.

[0067] < iew video, Dependent view video, Primary audio, Base PG,
Dependent PG, Base IG, and Dependent IG are multiplexed. 1In
this way, the Dependent view video stream and the Base view
video stream may be included in the Main TS, which is one TS.
[004¢6]

The Main TS ig a TS that includes at least the Base
view video stream. In contrast, a Sub TS ig 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 disc 2, the Sub TS may be recorded in addition
to the Main TS, as appropriate.

[0047] |

In oxrder 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},
gsuch as a menu screen and the like,

[0048]

Fig. 6 is a diagram illustrating another example
configuration of a TS that is recorded on the optical disc 2.
{60491}

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]



The third PlayList from the left includes two Playltems, and the two Playltems 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 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 AV
stream that is included in the Clip on the left side, which is referred to by the Playltem, is played back.
In this way, the PlayList is used as playback control information for controlling playback of the AV
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] Moreover, in the PlayList, a playback path that is parallel to
the Main Path and that is formed by a row of one or more SubPlayltems is called a Sub Path (Sub

Path). [0071]  oRig:1Rkiss diagramiiistratiag $he stryctives alie Main Fath aadsub/Raths. [0072]
A Play List can have one Main Path and one or more Sub Paths. The L video stream described above
is referredrtadey Payitesns. thatrarehnicluded in thieeMBirRatheMoreaver, thedRwiddorstieam is referred
to by SubPlayltems that are included in the Sub Paths (Sub Paths in Extension() described below).
may be incliuded 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.
[0C52]
Fig. 7 is a diagram illustrating an example of the
arrangement of a TS file including the Base view video
stream (L videco stream) and a TS file including the
Dependent view video stream (R video stream) on the optical
disc 2.
[0053]
As illustrated in Fig. 7, the TS file including the L
video gtream and the TS file including the R wvideo gtream
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.

[c054]

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



[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 includes 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 SubPlayltem that specifies a
playback interval that overlaps the time interval-obthe Playltem are played back synchronizingly. The
management of an AV stream by using PlayList, Playltem, and SubPlayltem is described, for example,
in Japanese Unexamined Patent Application Publication No. 2008-252740 and Japanese Unexamined

Patent AppfieationPublicalion,No 2005:348314,,[007 61 BUECIORL SHUCHHE] o2 dFHOLARIS A diagram
illustrating an example configuration for managing files that are recorded on the optical disc 2.

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{0], L[0], R[1],
Li1], rI[2], n[2], RI[2], LI[3], R[4], LI[4], RI[S], LI[5], ---,
and decoding is performed in the ordexr of L[0], R[0], L[1],
Ri1l], Li2], R[2], L[3], R{[2], L[4], RI[4], LI[5], RI5],

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

[0056]

That is, for simplicity of description, a case where
the entirety of content playback time is divided into three
equal parts will be considered. When the entirety of
content playback time 1s divided into three equal parts by
the playback start time 0, ti, and t2 in the orxder of time,
I, video data that is necessary for performing playback from

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



[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 MovieObiject file, which is a file having a name
"MovieObject.bdmv" are stored right under the BDMV directory. [0079] - 27 - 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 "00000.mpls". [0081] Clip Information

files, in which Clip,inferpaation js\degcrbad raresigred:in the GLIBINE dgg_goQéIEﬁg_t}nq ip, Information
file has a name that is a combination of a five-digit number and an extension ".clpi”. [008 Two Clip
Informatiari tilgbdiz Eigt dOnreshectiviahehave filenamest'D0801.zlpi'samd YQERAR. ¢lpi”aHereinafter, 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].
[ocs8]
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 RI[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 necéssary for
performing playback from the time t2 to the playback end
time is divided as a chunk R{2].
[6060]
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 on the optical disc 2. Note that,
when the L video stream and the R video gtream are included
in one 78 as illustrated in Fig. 5, the TS file is not
interieaved and recorded on the optical disc 2.
[0081]

[Structure for Managing AV Stream]



Clip Information 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" will be called 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" is a file for the R video
stream. [0086] The ilvt file "00001.ilvt" is a file for, when the m2ts file for the L video stream and the

m2ts fl for the Ry deq sheam yepieieayed Biepaginghese sltepmpand performing 3D playback.

Therefore, when the L video stream and the R video stream are included in one TS and the m2ts files
thereof areait infedeaved tieivifiedgnatrecordad e thexaptical disena [087aaddition to those
illustrated in Fig. 10, a directory for storing files for an audio stream and the like are created under the
BDMV direeipyatus 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 isg 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).

{6063]

The AV stream is expanded along the time axis, and each
access point is specified mainly as a time stamp in PlayList.
The Clip Information is used, for example, to f£ind 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 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.



[0088] In the example of Fig. 10, the filename of the m2ts - 29 - file included in the Clip regarding the L
video is 00001.m2ts", 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 are included in one Clip include the
same number. [0089] The filename of the ilvt file includes 00000111, which is the same five-digit
number as that included in each of the filenames of the m2ts file and the dpi file that are included in
the Clip regarding the L video. Thus, the filenamezaf an ilvt file to be specified when performing 3D
playback can be identified from the filename of the dpi file included in the Clip regarding the L video.
[0090] [Syntax of Each Data Item] Fig. 11 is a diagram illustrating the syntax of a PlayList file.
[0091] [BBEE€®nvenience of description, line numbers and ":" are shown on the left side of Fig. 11.
The line numbers and ":" are not included in the PlayList. Note that main statements of the PlayList will
be described hereandidetaileell dedctiptiofiwvith belemiitedt THe dBtails aBe indQudes two

PlayItems, and the two PlayItems respectively refer to the
firgt half and the gecond half of the AV stream included in
the Clip on the left side.

[0CE6]

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

[0067]

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

[0068]

For example, when the left PlayItem included in the
first PlaylList from the left is specified as an object to be
played back by a disc navigation program, the first half of
the AV stream 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 playback control
information for contreolling playback of the AV stream.

{0069]
In the PlaylList, a playback path formed by a row of one

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



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 regarding 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, AppinfoPlayList() inclugkes-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 PlayList, in a stream such as a video stream. [0095] Fig. 12is a
diagram illysirading the meaning of MVC_flag. [0096]

Moreover, in the PlayList, a playback path that is
parallel to the Main Path and that is formed by a row of one
or more SubPlayItems is called a Sub Path (Subk Path).

[0071]

Fig. 9 is a diagram illiustrating the structuresgs 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 ig referred to by SubPlayltems that are
included in the Sub Paths (Sub Paths in Extension()
described below) .

[0073]

The Playlist of Fig. 2 includes one MainPath, which
includes three PlayItems, and three Sub Paths. An ID is
assigned to each of the PlayItems 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 includes one SubPlayItem, and the Sub Path
having Subpath id=1 includes two SubPlayltems. Moreover,

the SubPath having Subpath id=2 includes one SubPlayItem.



- 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 information regarding the type of the PlayList, such as information regarding
whether the PlayList is that for performing random playback. [0099]  The twelfth to twenty-fifth lines
are the field for PlayList(). number_of_Playltems #sthirteenth 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 tq pipgteenth lines, Playltem() is referred to for the number of Playltems. [0100] number of
SubPaths in the fourteenth line represents

An AV stream to which a PlayItem refers and an AV

stream to which a SubPlayItem that specifies a playback
interval that overlaps the tiﬁe interval of the Playltem are
played back synchronizingly. The management of an AV stream
by using PlayList, PlayItem, and SubPlayItem is described,
for example, in Japanese Unexamined Patent Application
Publication No. 2008-252740 and Japanese Unexamined Patent
Application Publication No. 2005-348314.

[0076]

[Directc:y Structure]

Fig. 10 is a diagram illustrating an example
configuration for managing files that are recorded on the
optical disc 2.

[0077]

Ag 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 MovieCbject file, which is a file having a name
"MovieObject.bdmv" are stored right under the BDMV directory.

[0079]



__ 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 appearance 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_Information_file_name in the twenty-seventh line represents the name of a
dpi file of a Clip including an AV stream to which the Playltem refers. [0102] MVC _file_type in the
twenty-eighth line is 2-bit data that has an effectivevalue 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 My Gurfiier-tyipe meanstpat-the Iavi@hg@;sﬂ@anagpgét&%%,\{idgo sirgampare included in
one TS, and the m2ts file for managing the TS is represented by Clip_Information_file_name.
directory, and the like are created under the BDMV directory.

[cC80]

PlayList files, in which PlayLists are described, are
stored in the PLAYLIST directory. Each PlayList file hasg a
name that is a combination of a f£ive-digit number and an
extension ".mpls". The PlayList file illustrated in Fig. 10
has a f£ilename "00C00.mpls".

[0081]

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". |
[o082]

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

[0083]

The clpi file "00001.clpi” is a file in which
information regarding a corresponding L video stream is
described, and the clpi file *00002.c¢lpi"™ is a file in which
information regarding a correspending R video stream is
described.

[0084]



[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 (first 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]  The value 2 of MVC file gype 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. [0108] The value 3 of MVC file type is a

reserved value. {Q109] Refering back todg-11,:IN_fime i@'ﬁﬁ%ﬂ”@ﬁ@ectory. 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" will be
called 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" is a file for the R
video stream.

[o08¢€]

The ilvt file *00001.1l1lvt" ig 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 streanm
and the R video stream are included in one TS and the m2ts
files thereof are not interleaved, the ilvt file is not
reccorded on the optical disc 2.

[0087]

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

[0088]

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



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 Sub Path. [0113] Fig. 14

is a diagramiillusirating{he meaning of BUDPARLIVRE 1y the T video is
"00001l.m2ts", and the filename of the clpi file is
"00001l.clpi". Moreover, the filename of the m2ts file
included in the Clip regarding the R video is "00002.m2ts",
and the filename of the clpi file is "00002.clpi”. The
filenames of the m2ts file and the clpi file that are
inciuded in one Clip include the game 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 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 wvideo.

[0090]
[Syntax of Each Data Item]

Fig. 11 is a diagram illustrating the syntax of a
PlayList file.
fo091]

For convenience of desgcription, 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



[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 - SubPathtype=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 Subflayltem 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]

described, for example, in Blu-ray Disgc Read Only Format
part 3.
ico9e2]

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

Ag illustrated in the second to f£ifth lines, the
PlayList file is roughly divided into fields of
AppInfoPlayList{), PlayList{), PlayListMark({), and
ExtensionData{). 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 jump
or due to a command or the like, is described.

[009%4]

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

[0095]

Fig. 12 is a diagram illustrating the meaning of

MVC flag.

[0096]



The forty-first to forty-fifth lines are the description of SubPlayltem() included in the SubPath().
Clip_Information_file_name in the forty-second line represents the filename of a dpi file of a Clip to
which 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 Extensionbata(). 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. [0120]

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 plavyback.
[oc98]

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

[0099]

The twelfth to twenty-fifth lines are the field for
PlayList (). number of PilayItems in thirteenth line
represents the number of PlayItems in the PlayList. In the
exampie 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 PlaylList. In the for
statement in the fifteenth to nineteenth lines, PlayItem{()
is referred to for the number of PlayItems.
fc1o0]

number_ of SubPaths in the fourteenth line represents

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



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 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 perfoiming 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 datasgpresenting thenumber of SybPaty iextensions, ke, theywimbar of appearances of
SubPath_extension() in SubPath entries extension(). In the for statement following number of SubPath
extensionSuBSBbPathiéxteaswaf)iigned from zerc in the order of appearance

of SubPath() in the PlayList{). In the for statement in the

twentieth to twenty-fourth lines, SubPath() ig 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 £ile ¢f a Clip inciuding an AV
stream te which the PlayTtem refers.

[0102]

Mvc_filewty?é 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 f£ile 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.

{0105]



referred to for the number of SubPaths. [0124]  Here, an ID is also assigned to a SubPath that
refers 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 infatuation 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 normakSubPaths is three and number of SubPaths=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 - 38 - second SubPath. [0126] Fig. 16 is a diagram illustrating an example of the

syntax of SubPath eydentiond @f Figd®, the filename of an m2ts file and
the filename of a clpi file included in one Clip include the
same numbexr. 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.
[61l06] ‘-

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
digc 2. In this case, the L video gtream and R video stream
are incluéed in different TSs.

[0107]

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
aiaparatus 1.

[0108]

The value 3 of MVC file type is a reserved value.
[c109]

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.



[0127] 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]  As illustrated in Fig. 17, the values 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 af&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 R video stream that is referred to is - 39 - a file that is different from
the m2ts filgfawnthe L video stream to which the Playltem refers. [0132)

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 of a transport packet included in
the L video stream.

[0111]

The thirty-fourth to fortieth lines are the description
of SubPath{) included in PlaylList (). SubPath(}) in the
thirty-fourth to fortieth lines includes information
regarding video data excluding R video and information
regarding aﬁdio 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
repregenting the type of a Sub Path.
[0113]

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

[0114]

Ag 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 zlideshow), and



Referring back to Fig. 16, number_of _SubPlayltems is 8- bit data representing the number of
SubPlayltems in SubPath extension(). In the for statement following 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. Mareover, SubPlayltem_IN_time that represents the
start position of a playback interval and SubPlayltem_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 igfpignsionDatal) [QL36]As dascribed ahayes ST N table,(thg thityssecond line
displaying an interactive menu.
[0115]

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 SubPlaylItems of the SubPlayItem for
which SubPath id=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 SubPlayltems.

[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 representsg
the start position of the playback 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



- 40 - 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]- 2 As.llustrated 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 streara:ie whieh theRlayligriefers. Moragyer theyvatye 2.0f type at least means that the R
video stream is included in a TS that is different from that of L video stream to which the Playltem
refers. - 40119]

When the value of MVC flag is 1,

SubPath _entries extension()} and STN table extension() are
described in ExtensgionData(). 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 PlayItem refers.

[0120]

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),
aithough the R video stream is managed as a stream to which
SubPath refers.

[0121]

If information regarding the R video stream isg
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.
f0122]

Fig. 15 is a diagram illustrating an example of the



[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 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 that is
identified by ref to SubPath id.

syntax of SubPath entries extention() included in
Extensionbata() .
[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 to for the number of SubPaths.

{0124]

Here, an ID is also assigned to a SubPath that refers
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 i1liustrated in Fig. 9, when the number of the normal
SubPaths is three and numbér_of_SubPathSmB, 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



[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 is associated in the PlayList. [0144]  As described above, each
Playltem() includes IN time that represents the start position of the playback interval - 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 tosthe 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 respestivelythessameras, the start position and the end position of a SubPlayltem that refers to the
R video stream that is associated with the L video stream to which the Playltem refers. [0147]

' [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
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().

[0128]

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

[0130]

Ag illustrated in Fig. 17, the values from 0 fo 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 to the R wvideo stream. Moreover, it alsc means that

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



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
with the Playltem to which Playltem_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 - 43 - 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] [ExampleeCenfiguration 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©f the playbaek apparatds tent from the m2ts file for the L video
stream to which the PlayItem refers.
[0132]

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

[0133]

The description of SubPlayItem(} in SubPath_extension{)
is the same as the description of SubPlayItem() in the
forty-first to forty-fifth lines 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 SubPlayItem 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 ExtensionDatal() .
[0136]

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



[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 memory 33, or a decoding section 36. [0152] The
memory 33 stores data that is necessary for the controller 31 to perform various processing 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 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 coatmunicates 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]

in Fig. 11) includes the PID of a transport packet included
in the L video stream to which the PlayItem refers. 1In
contrast, STN tabkle extension(} includes the PID of a
transport packet included in the R video stream to which the
SubPath {(SubPath extension) refers.

f0137]

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]

?ig. 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 the PlayItem refers. Moreover, the value 2
of type at least means that the R video stream is included
in a TS that is different from that of L video stream to

which the PlayItem refers.



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 also be 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] 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-pahkel,-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 offthi4ddtected operation to the controller 31. [0158] = Fig. 22 is a diagram illustrating an
example configuration of the decoding section 36.
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 video stream that is
included in one TS together with the L video gtream.
[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. 0Out 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_toﬂstream_PID_ofﬁSubClip 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 video gtream 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
PlaylList.
[0144]

As described above, each PlayItem() includes IN time

that represents the start position of the playback interval



[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 control by the controller 31. [0160] 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-théZead buffer 52, on the basis of the PILL The
controller 31 specifies 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 inclfidechén thieaRk r+é6 - zideoosieammehich4ds identitred entthe tiasiseoidef to stream PIE of
mainClip (Fig. 19)of _
position (the thirtieth and thirty-first lines in Fig. 11).
[0145]
Moreover, as described above, SubPlayItem() in
SubPath extension() includes, for each SubPlayItem included
in the SubPath that referg to the R videc stream,
SubPlayItem IN time that represents the start position of
the playback interval and SubPlayItem OUT time that
represents the end position.
[0146]
As illustrated in Fig. 20, the start position and the
end pesition of a PlayItem are respectively the same as the
start position and the end position of a SubPlayItem that
refers te 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
SubPlayItem IN time and SubPlayItem OUT time of
SubPlayItem#f0 that is associated with the PlayItem 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



STN table extension(). [0162] The PIE 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
PIE filter 53 extracts the transport packet of the R video stream on the basis of the PIE and outputs the
transport packet to a switch 57. [0164] A PIE filter 56 reads the transport packet of the R video
stream included in the Sub TS from the read buffé55, and outputs the transport packet to the switch
57. The controller 31 specifies the PIE of a transport packet that is identified on the basis of ref to
stream PIE of subClip ___ _ (Fig. 19) of STN_table_extension() and that is included in the R video
stream. [E:653 Merentasks (Qr pretassing thesln visleoanieR vitleol d, and STN table(),

which is the field in which information regarding the stream
numbex (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 beforéhaﬂd, and controls the overall operation of
the plavback apparatus 1.

[0151]

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

{ozsz].

The memory 33 stores data that is necessary for the
centroller 31 to perform various processing 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 video stream,

which ig downlcaded from a server 22, and the like are



- 47 - 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 teinals (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 streamswhich 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 filter 56 apd ydhich hassheenincluded in the Sub. ER o the B3R byffer.58 and makesthe transport
packet stored. The ES buffer 58 stores an ES of the R video. [0168] A switch 59 Outputs a packet to

be decoded taastecodep bl ©fit obthepacketstol ihe davidd@atored sthedos duptfesbd and the
packets for the R video stored in the ES - 48 - buffer 58. Information regarding time such as DTS
(Decoding Tifé Stamp) and the like are set in PES packets of the L video and the R video, and

reading from the buf]f:er is performed on_the basis of the information re%%rdin time. [0169] The
decoder 60 decbdies f?‘n%eﬁ%l&%t S5 SiTePfrSm the SWHEATSS, ARt Uit arf'E vRRDVSHR video signal

that has beenghtaingd by thedrepding Q18 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 also be 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]

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 élso 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 inpuf section 37 detects a user



[Specific Example 1 of PlayList File] Fig. 23 is a diagram illustrating a specific example of a
PlayList file. [0171] 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 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-_filgs name of Playltem() is 7700001". 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 gt the-Rlayitemis anddpe RIP of astrgnsport-packet dngluded intbedoyvideg stigam is
identified from STN table(). [0175]

the detected operation to the controlier 31.

{01581

Fig. 22 1is 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 control by the controller 31.

{0160]

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 gtored. 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 basisg of
STN table() of the PlayList (the thirty-second line of Fig.

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



Information regarding a SubPath that refers to the R video stream is described in ExtensionData(). 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 dpi file included in the Clip for the R video is
identified from this description. Moreover, the stai 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 - That the ID of a SubPath that refers to the

R video sfyeamys Qrelfo SupRath; =03 and fke BID (refio R yideg PID) of the transport packet
included inthe _ R video stream are identified from STN table extension(). In this example, the
value of tyef ofST Nt iahien extensian@ad 2C[0ig 8) Figy 241 p diggram illustrating the syntax of a dpi
STN_table extension({).
[0162]
The PID filter 53 reads the trangport 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]
Morecover, when the R videc 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 75 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



file. [0179] Part A of Fig. 24 is a diagram illustrating an example of the dpi file "00001.clpi". [0180]
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
setin 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. - 47 -

streame are described. Howevexr, 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 necesgsary, 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 gtream, which is supplied from the PID filter 53 and
which hasg been included in the Main T8, to an ES buffer 58
and makes the transport packet stored? Moreover, the switch
57 outputs the transport packet of the R video gtream, which
is supplied from the PID filter 56 and which has been
included in the Sub TS, to the ES buffer 58 and makes the
trangsport 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 cut of the packets for the L video stored in the ES

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



-51-[0183] Part B of Fig. 24 is a diagram illustrating an example of a dpi file 1100002 dpi" [0184]
As with the dpi file "00001.clpi", 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 &ig. 24 are information for the application layer,
which is handled by an application that manages playback 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 stregm agg-inigrieavegand teqorfed 0188} nthe file system layep-strean files (ag m2ts file
Time Stamp) and the like are set in PES packets of the L
video and the R video, and reading from the buffer isg
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 PlayList Filel

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

[0171] o

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 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 PlayItem{).

[0174]



- 52 - 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 "00001.m2ts" is specified by the application as a file to be read, the
positions of L[0] and [1] on the optical disc 2 are identified by the UDF file system and read by the disc
drive 32. [0191] In the 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

t_he optical qlisc %ﬂ% i‘i‘%{%@%zﬁ}’ﬂ@ﬁ @Eé”%%){%eg‘f?‘@fiéﬁﬁft@ﬁﬁh? disc d[jg_% S [0192] In the ilvt
file "00001.ilvt", the entirety of R[0], [0], R[1]; and L[1] is one extent. When the ilvt file
clpi file included in the Clip for the L video is identified
from this description. Moreover, the gtart pogition and the
end position 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().
{01751
Information regarding a SubPath that refers to the R
video stream ig described in ExtensionData (). 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 SubPlayItem() of
ExtensionData() is "00002". The clpi 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 SubPlayItem. are respectively
identified from SubPlayItem IN time and SubPlayItem OUT time
of SubPlayltem().

(01771



- 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 perfowed 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] In step Si, the controller 31 identifies theyPLE) of the transport packet of the Main TS
included in the L video stream from the description of STN_table(). [0196]

That the ID of a SubPath that refers to the R video
gstream 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 clpi
file.
f0179]

Part A of Fig. 24 is a diagram illustrating an example
of the clpi file "00001l.clpi™.

[0180] |

number of source packetsl represents the number of
source packets included in the m2ts file "00001l.m2ts".
[c1s81]

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 repregented by, for example, a
Source Packet Number (SPN). L specific example of

chunk map() will be described below.



In step S2, the controller 31 identifies 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 "§9002.clpi" from Clip_Information_file_name in
SubPlayltem() of the SubPath to which SubPath_type=8 is set and for which SubPath_id=0 in
SubPath entries extension(). [0199]

[0183]

Part B of Fig. 24 is a diagram illustrating an example
of a clpi file "00002.clpi”.
[0184]

As with the clpi file 7"000Cl.clpi”, the clpi file
"00002.clpi" 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 fileg 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 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.

[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



In step S5, the controller 31 identifies the ilvt file "00001.ilvt", whose filename includes the extension
ilvt and five characters that are the same as the number (00001) included in the filename of a file
included in Clip for the L video. As described above, the filename of an ilvt file includes the same
number as that of the filenames of the m2ts file and the dpi file included in the Clip for the L video.
[0200] In step S6, the controller 31 determines that "00001.ilvt, which is identified in step 53, is the
file to be read, and causes the disc drive 32 to read the file from - 55 - the optical disc 2 through the
UDF file system. L video stream and the R video ggeam 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 & predetermingd EP ipgluded,in EE, maps data gy andeafierthe £R isgead,from the file to

be read. EP_map includes information regarding the positions of source packets for specifying the

positions ehEPs@antithedikeo0262t enthn stap Hife theoeanitolles 83 confroisithesseparnation 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 theldpd filrobededipinahbehsnk $aap(F ol g, dpi fite 10000 2tcpiJorespond

to each other. The file system is, for example, a UDF £ile
gsystem.
(0189]

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

[0190]

That is, in the example illustrated in Fig. 25, each of
Lio] and L{1] is an extent in the m2ts file "00001.m2ts".
When the m2ts file "00001.m2ts" is specified 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 file "00002.m2ts", each of R[0] and R[i] 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{1l] on the optical disc 2 are identified by the UDF
file system and read by the disc drive 32.

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

L{0), RI[1], and L[1] is one extent. When the ilvt file



The L video stream data, which has been separated by the separation 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] - 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 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 ideggified in step 52, 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 videoystseam angkthe £ video streans arg inchided ip different 7 Ss andl the1ksS filesiue
interleaved and recorded on the optical disc 2, 3D playback is performed as heretofore described.
[0207] [Separdtiontod Date by Using clfunk[ ohap0Eo] . FR[27 js axtiagrani illostratirg an example of
the syntax of chunk_map(). [0208] number of chunks represents the number of chunks that

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 £ile 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 accerdance with a user operation
performed on the operation section 37.

[0195]

In step S1, 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 tabkle().

[0196]

In step $82, the controller 31 identifies
ref to SubPath id=0, which is the value of SubPath _id of the
SubPaﬁh 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.



__ are referred to. On and after number _ of _chunks, information - 57 - is specified here. [0209]
SPN chunk start[i] represents the SPN (Source Packet Number) (length) from a reference position to
the start position of each of the chunks, the reference position being, for example, the start position of
the first 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 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 - 54 -

[0197]

In step 83, the controller 31 identifies the filename
of the c¢lpi 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().
fol9s]

In step S4, the controlier 31 identifies the filename
of the clpi file that corresponds 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().

[01l99]

In step S5, the controller 31 identifies the ilvt file
"00001.iive", whose filename inciudes the extension ilvt and
five characters that are the same as the number {(00001)
inélﬁded in the filename of a file included in Clip for the
L video. As described above, the filename of an ilvt file
includes the same number as that of the filenames of the
m2ts file and the clpi file included in the Clip for the L
video.

[0200]

In step S6, the controller 31 determines that

"0000L.ilvt", which is identified in step 83, is the file to

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



___"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 position to the start position of the first
chunk L[0] is 0. [0213] The second value al - 58 - reference position to the start position of the second
chunk [1] is al. [0214] The third value a2 means that the SPN from the reference position to the start
position of the third chunk - 55 -

the optical disc 2 through the UDF file system. L video
stream and the R video stream data, which hag 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
gspecified 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
gpecifying the positions of EPs and the like.

[0202]

In step 87, 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 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 separation unit 51, is output to the read buffer 52, and
the R video stream data is ocutput to the read buffer 55.
Separation of data, which is performed by using chunk map(),
will be described below.

[0204]



[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 [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 0, bl, b2,, 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[Okis Q. [0218] The second value bl means that the
SPN from the reference position to the start position of the second chunk

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 $2,
and is supplied to the decoder 60 through the switch 57, the
ES buffer 58, and the switch 59.

[0205]

In step 88, the degoder 60 deccdes (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 playback 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



- 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[n] is 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
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 thegerder of R[0], L[O], R[1], L[1],, R[n], L[n]. [0222]
Moreover, the separation unit 51 separates data corresponding to the SPN al from the end position of
R[0] as L[0], and separates data corresponding to an SPN b2-b1 from the end position of L[0] as R[1].
The separatiog it ¥k sgpajajes data corresponding to an SPN a2-al from the end position of R[1] as
L[1]. - 60 -
[0209]
SPN_chunk start{i] represents the SPN (Source Packet
Number) {length) from a reference position to the start
position of each of the chunks, the reference position being,
for example, the start position of the first 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 illustrating 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 gource_packetsl". Moreover, number of chunks of
chunk map() is n+l, and SPN_éhunk_start{i].are 0, al, a2z,
arn.
[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
"0C00l.m2ts" is the reference, the 8PN from the reference
position to the start position of the first chunk L[0] is 0.

[0213]

The second value al means that the 8PN from the



[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 of the chunks described
in chunk map() [0225] .  When a value other thaggl is set as MVC file type, chunk map() is optional
(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 MV Ble. lypes 1,04 cougspending syeams ipgudingan Lyidggstream and ap,Ryvideo

stream are respectively divided into the same number of chunks. For R[i] and L[i] that are interleaved,
the chunkifpr thelk video stream and the chunk for the R video stream having the - 61 - same index i
have the same playback time. [0227]

[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+l1)-th value an means that the SPN from the
reference position to the start position of the last chunk
L[n] 1is an.

[0216]

Part B of Fig. 28 is a diagram illustrating the clpi
file "00002.c1pi"; 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 ¢, bl,
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" 1s the reference, the SPN from the reference
position to the start position of the first chunk RI[0] is 0.
[0218]

The second value bl means that the SPN from the

reference position to the gtart pogition c¢f the second chunk



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 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_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 EPstart[i] and SPN EP start[i] of the _ __ _ specified
EP, and the file is read. [0230] [Specific Example 2 of PlayList file]

RI1] is bil.
[0219]

The third value b2 means that the SPN from the
reference position to the start position of the third chunk
R[2] 1is 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[n] is 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
description of two chunk map(). When the ilvt file
"00001.1ilvt" ig specified as the file to be read, data items
are supplied to the separation unit 51 in the order of RI[0],
rfol, r[1], L[1], ... , R[n], L[n].

[0222]

Moreover, the separation unit 51 separates data
corresponding to the SPN al from the end position of R[0] as
L[0], and separates data corresponding to an SPN b2-bl frbm
the end position of L[0] as R[1]. The separation unit 51
separates data corresponding to an SPN a2-al from the end

pesition of R[1] as LI[1].



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 PlayList 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 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 110000111. The dpi file included in
the Clip for the L video is identified from this desgption. 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(). [Ogg»gf]23 The PID of the transport packet included in the R video stream is identified from STN
taMeeangondofExmngonDamo.Mtheca&amwmsexmnMeJhekueopreof
STN_table_extansia) is=]. 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
R[nl!. 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 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
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
playver reads a PlaylList 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=1, two corresponding streams
including an L video stream and an R video stream are
regpectively divided into the same number of chunkg. For
Rii] and Llil that are interleaved, the chunk for the L

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



[0235] Part B of Fig. 31 is a diagram illustrating the syntax of the dpi file "00001.clpi". [0236] - 63 -
As illustrated 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 "00001.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 UDF file 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.m21s; areseparated andthe;hasis,gfthg RIDL 10240) 4 e |

(02271

Fig. 30 is a diagram illustrating the syntax of
EP map() described in a clpi file.
[cz2281

EP map() is referred to for identifying the start
position of deccding 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 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[il 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 PlaylList for

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



[Operation Example 2] Referring to the flowchart of Fig. 33, the process of 3D playback that is
performed in accordance with the PlayList file illustrated in Fig. 31 will be described. - 64 - [0241] 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 S22, 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 S23, the controller 31 identifies the filename of the dpi file
that corresponds to the m2ts file including the L. vigeo_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 L video stream and the R video stream are included in one Main TS. [0244]

video gstream are included in the same TS. That is, the 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
AppInfoPlayList() in part A of Fig. 31, and MVC file type=0
ag 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
pesition and the end position of the playback interval of
the Playltem are respectively identified from IN time and
OUT _time cf PlayItem(), and the PID of the transport packet
incliuded in the L video stream is identified from
STN table().

[0234]

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

[0235]

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

of the clpi file "00001l.clpi*®.

[0236]



In step S24, 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. Data of the m2ts file
"00001.m2ts" read by the disc drive 32 is supplied to the read buffer 52 through the separation unit 51
and stored. [0245] 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 Raddeo 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 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. [%54711 s} é%e&oééS %[%cgcg 80 dﬁfﬁdegﬁpla $ Dack) the §%[;kets that are
successively supplied from t SWItC éj the L'vi eo stream and the R video stream
are includeglan ¢he same T 3n3Dpirydback ismpgrformedasikereiofpre desaibed [Q249]

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 filé
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 "0C001.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
UDF file 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 Fig. 33, the process of
3D playback that is performed in accordance with the

PlayLigt file illustrated in Fig. 31 will be described.



[Specific Example 3 of PlayList File] Fig. 34 is a diagram illustrating still another 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 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 gyAppinfoPlayList() in Fig. 34, and MVC file_type=2
as described in Playltem(). [0252]  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 p%iggg}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(x:{0283)s sinformation-reaardinga-SyhPathidhat refers terhe Rrvidge stream is
described in ExtensionData(). Also in this example, the number of normal SubPaths is 0 (the value of

number of BabPatissive fourteendit ling of Big. Mdjis 05 included in the L video

stream from the description of STN table().
[0242]

In step 522, the controller 31 identifies the PID of
the transport packet of the Main TS included in the R video
stream from the descripticn of STN table extension(;.

[6243]

In step 823, the controller 31 identifies the filename
of the c¢lpi file that corresponds to the m2ts file including
the L video stream and the R video stream as "00001l.clpi"
from Clip Information file name in PlayItem({). Because
MVC_flag=1l and MVC file type=0, it has been identified that
the I video stream and the R video stream are included in
one Main TS.
f0244}

In step 524, the controller 31 determines that
"OQOOl.mZts“ 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. Data of the m2ts file "00001.m2ts"
read by the disc drive 32 is supplied to the read buffer 52
through the separation unit 51 and stored.

[0245]

The transport packet of the L video stream is extracted



__and SubPath id=0 is assigned to the SubPath that refers to - 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 Infotutation_file_name of SubPlayltem() of
ExtensionData() is "00003". 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 positian g€ the playback interval of the SubPlayltem are
respectively 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 (fef i R wdeg FID).oL the Ea@%%orLBQQ(%aﬁef”%d%@ '?i’ﬁgePﬁtE%%m are
identified from STN table extension(). In the case of this example, the v ue of type of
STN_tablezexgnsiea()Hs 2i @%5.6;6]&@ 3ais a diagramilustrating the syntax ofrmedpiiiea

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 stiream 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 525, the decoder 60 decodes {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.

[0243]
[Specific Example 3 of PlayList Filel

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

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

for contrclling 3D playback when a T8 including the L video



- 68 - 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 the dpi file "00001,. dpi" 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

illustrati t il that is. db ing the files.in Eigs..34 and 35.
usveing i rcept o e mgregeEnL L s ot g o fles 1 g .

[0260] As lllustrate Sinclu eLvi ream recor e o%%cal disc 2 is

managediyethe m2isdile s00QQMRLS"rMaseawer, arl S icluding thesRddeR -69, - stigam recorded
in the local storage 34 is managed by the m2ts file "00003.m2ts". [0261] For a BD, data recorded
on the BBrarpuplata redorded Irea Focal Stvage acamarmgedwylasiiedl fitecsystédm in which a file
system, such as a UDF file system, for managing data recorded on the BD and a file system for

managing®8ataTecordePinfthé 3¢aF Storageare hétfed i6yctRér 2ed1agdrifciiding the local storage
generates,ych ayiial fle VS8R, nd 1anAdesdaia rgcorded an e R and dafg regorded in the
local storage.

added, is recorded in the local storage 34, and is managed

by the controller 31,

[0251]

MVC flag=1 as described in AppInfoPlayList() 4in Fig. 34,

and MVC file type=2 as described in PlayItem({).

[0252]

Clip Information file name of PlayItem() is "00001".

The c¢lpi 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 PlaylItem 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{).

[0253]

Information regarding a SubPath that refers to the R
video stream is described in ExtengionData (). Alsoc in this
example, 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 the SubPath that refers to



[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 is 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] - 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 jn.agcardanee g\@_jégﬁ Plaxlslsgﬁlgucg@gt%%wﬂnb%gsscrp@d [0266] In step S41, the

controller 31 identifies the PID of
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 cof SubPlayltem() of
ExtensionData{) is "00003". The clpi file included in the
Clip for the R video is identified from this descriptiom.
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 SubPlayltem 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 is a diagram illustrating the syntax of a clpi

file.

[0257]



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 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 filgame 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 SubPlayltem() of
the SubPath to which SubPath_type=8 is set and that has SubPath_id=0 in SubPath entries

extension(). [02¢],. An é}_e_PF%g?’ the controllgs 31, deferinnes, quqoﬁgjaﬂ‘z %{?‘% g file to be
read, and causes the disc drive 32 to read the file from the optical disc rough the virtual file system..
[0271] of the clpi file "00001.clpi". As illustrated in part & of

Fig. 35, the clpi file "0000l.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

clpi file "00003.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 regarding EPs that are set
at the same time with respect to the time t0 at the
beginning of content. The position of the L videc stream at
which playback is started by using EP map included in the
clpi f£ile "0000i.clpi" and the position of the R video
stream at which piayback is started by using EP map included
in the clpi file "00003.clpi" are at the same position along
the time axis with reépect to the time tO0.

[0259]

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

[0260]

As i1llustrated in Fig. 36, a TS including the L video

stream recorded on the optical disc 2 is managed by the m2ts

file "00001.m2tg", Moreover, a TS including the R video



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 through 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 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 suppliegl 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 Step S42, and is supplied to the

decoder QQ thraygh e switeh 57, theES bulfer a8 Angditheswitch 32,199 /d] bﬁ\;'%ﬁ‘sp S47, the

decoder 60 decodes (plays back) the packets that are stccessively supplied from the switch 59. [0275]
When thenBS énciudiag the bosde sikeam 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.
[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 f£ile 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 generateg such a virtual £ile
system, and manages data recorded oh the BD and data
recorded in the local storage.
[0262]
When an application specifies a file to be resad, 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 is read from the identified addressg of the
identified recording medium.
[02863]
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]



[0276] [Operation of Performing 2D 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 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 performs 2D playback reads only
the descriptions related to the 2D playback and pegorms 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]  Moreoyar. the deseriptions of ihe-dpifile in,part A:qflJo, 24 tg be tegd 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 gdemaplaying backike R videa streas ispatend; Moteovar: 8s tustrateckin part B of Fig.
39, the entirety of the dpi file "00002.clpi" is not read.

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 ¥ig. 37, the processzs of
3D playback performed in accordance with the PlayList file
of Fig. 34 will be described.

[0266]

In step $41, the controller 31 identifies the PID of
the transport packet of the Main TS included in the L wvideo
stream from the description of STN_tablé().

[0267]

In step 542, the controllier 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
degcription of STN table extension{) and identifies the PID
of the transport packet included in the R video stream.
[0268]

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

[0269]



[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 000001.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 UDF 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. Because data output from the playback apparatus 1 is only the L video stream data, the

display apparatiys,3 displays,g 20 image,on fs basis of ek yidepaieam daia-(0aggl I this

way, the PlayList file, which has been described with reference to Fig. 23 and the like, is a file that can

be used witert perfermping 20 playhaek withraplayhaek appaatusithesisrgapabie 9t performing 3D
playback and when performing 2D playback with a playback apparatus that is not capable of

performing80. pitsdatkeTRus) itde Mot heeessary to' prepsde alfife forfeamh of a playback apparatus
that is capable of performing 3D l%)Iag/?back and a playback apparatus that is not capable of performing

3D playback Bad™ 9502 bhfFatbiit? oPABEP AHLRERB L the bpticaFdisBS, BHRARER the PlayList
file is reC‘%,fdQe%hﬁ%@hb&%@g@“%%8%%4&[5’%@19'%98”E%@“RQS‘” &%?é‘?;ﬂg :ﬁcP_P%?r%t“S] Fig. 40
is a block diagram illustrating arr example configuration of a software production section I101. [0285]
SubPath entries extension().
[0270]
Iﬁ step S45, the controller 31 determines that
"00001l.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 £ile system. |
[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 through 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 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 £ile "C0003.m2ts",



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 those for video and audio, such ag 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 - 76 - MVC file type (Fig.

13), and ggneratesa Playkist filg,thaf has heen dascribed with refer eBﬁ%%BCi Figs 11,[0388] A

multiplexing unit 117 multiplexes the video data, the audio data, and the non-stream data together with
a synchroréziag signas Ansl-outpuisuBHitiplexed €ada 0 aReIeh Cerregtioneicoting uaitd48. [0289]

The error correction encoding unit 118 adds an error correction code to the data multiplexed by the
multiplexififainittElpo2d0|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 Step S42, and is supplied to

the decoder 60 through the éwitch 57, the ES buffer 58, and

the switch 59.

[0274]

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

When the TS incliluding the L video stream is recorded on
the optical disc 2 and the TS5 including the R video stream
is recorded in the local storage 34, 2D playback is
performed as heretcfore described.

[0276]
[Operation of Performing 2D Playback]

The operation of performing 2D playback of content
recorded on the optical disc 2 in accordance with the above
PlaylList f£ile will be described.

[0277]

Here, it ies assumed that the L video gtream 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



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 - be provided in the recording apparatus. [0294]
A premastering section 131 performs a mastering;grocess 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] Ina

recording ypastet disc pyoduct ci;lgn 132, L% %s% gv%gh AN mrﬁg of Iglass or the like, is
prepared, and a recording materfal, which includesa’p oto résist and t eI e, is applied to the master
dBC-ThU%dt&%ﬁﬁﬁB@'ﬂ@%ﬁf8E§|$D§¥ﬂK@ﬂ-Exiﬁﬂlllustrated in Fig. 23.

[0278]

In this case, a player that performs 2D playback reads
only the descriptions related to the 2D playback aﬁd
performs processing.
i6279]

The descriptions of the PlayList file of Fig. 23 to be
read are underlined in Fig. 38. As illustrated in Fig. 38,
the descriptions cof ExtensionData(), which is information
that is referred to when playing back the R wvideo 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.
Ag illustrated in part A of Fig. 392, chunk map(), which is
information that is referred to when playing back the R
video stream, is not read. Moreover, as illustrated in part
B of Fig. 39, the entirety of the clpi file "00002.clpi" is
not 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 "0000l.clpi" from



In the master disc recording section 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
accordance with the record signal. Subsequently, the master disc is developed so as to generate pits
on the master disc. [0297] In a metal master disc production section 134, an electroforming
process and the like are performed on the - 78 - master disc, and a metal master disc, to which the
pits are transferred from the glass master disc,.isfpfoduced. 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 injecton, gt he ke, aag isuieth, AEEvely. 22 (LM Gufable resin).arshe lie s appiied onto the

metal stampet,and then'is cured by irradiating UV rays. Thus, the pits on the metal stamper can be

transferregheniaadiepligaihalis nadei efniesii.d0298k  pima dayererming:sestion 136, a reflective
layer is formed on the replica by deposition, sputtering, or the like. Alternatively, a reflective layer is

formed op#vdueblicadyspidcoating140300iideoc 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 UDF file
system, and thereafter performs processing the same as that
of reading the I, video stream. That ig, 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 playback apparatus 1 is only the L video
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



In a post-processing section 137, necessary processes are 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
recorded, is completed. [0301] - 79 - [Example Configuration of Computer] The series of
processing described above can be performed by using hardware or by using software. When
performing the series of processing by using software, a program included in the software is installed
from a program recording medium into a computeyghat 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

accordancewifha grogram. (93031, A LRY (eeryalProcssing Uniy 151, aRQM (Read Only
Memory) 152, and a RAM (Random AcceSs Memory) 153 are interconnected by a bus 154. [0304]

Moreoveroansinaudioutpidd intesface kS5fis connecteddotbe dusdnd. B inputitit HeGiincluding a
keyboard, a mouse, and the like; and an output unit 157 including a display, a speaker, and the like
are connelddéd £d the input/output interface 155. Moreover, a storage unit 158 including a hard disk, a
non-volatile memary, and the like; a communication unit 159 includingﬁﬁ network interface and the like;

and a drive" TEFET drivBs BFehitviBie MediETET HrELIARBREY T The input/output interface 155.

[0303] 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
outpute 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 recocrded on a disc together with the L
video stream and the R video stream, 1is input to the audio
encoder 113.

[0287]

A data encoder 115 encodes various data items described
above excluding thoge for video and audico, such asg a
PlayList file and the like, and outputs encoded data to a
buffer 11l6. For example, the data encodexr 115 sets the
above-described SubPath entries extension (Fig. 15),

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



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, thereby performing the series of processing described above. [0306] The
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 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 a program that performs procesging 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 embogiient fiescribed abpye, and mav:heympdiied e yanigus yiyeiihi 112 spifl,and scope of
the present invention. Reference™Signs List - 81 = [0309] playback apparatus 2optical disc 3display
apparatushas been described with reference to Fig. 11.

[0288]

A multiplexing unit 117 multiplexes the video data, the
audioc data, and the non-stream daté 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 erroxr
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 sgection 101.
[0293]

A part of the configuration illustrated in Fig. 41 may



11 H.264/AVC encoder 12 H.264/AVC decoder 13 Dependent view video encoder 14 multiplexer 31
controller 32 disc drive 33 memory 34local storage 35 Internet interface 36 decoding section 37
operation input unit - 82 - CLAIMS

be provided in the recording apparatus.
[0294]

A premastering section 131 performs a mastering process
on a reccrd signal that has been generated by the software
production section 101, and a signal having a format tc be
recorded on the optical disc 2 is generated. The generated
gsignal ig gsupplied 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
magter disc ig produced.

[0296]

In the master disc recording section 133, a laser bean
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 accordance with the record signal. Subseguently,
the master disc is developed so as to generate pits on the
master disc.

[0297]
In a metal master disc preduction section 134, an

electroforming process and the like are performed on the



1. A reproduction apparatus comprising; a reading unit which reads a PlayList file from a recording
medium and reads an interleave file 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
the basic stream is described in a play item field as a field inside a playlist field and information on a
sub reproduction path with reference to the exparged stream is described in an expanded field as a
field outside the playlist field, the interleave file being a file of the basic stream and the expanded
stream which are interleaved and arranged in units of predetermined data on the recording medium;
and a gepreductionunit which repreduces the basic stream dncluded.inthe interlgaye file based on
the information on the play item described in the play item field and reproduces the expanded stream
based ontihenfearaten endhe sub reprasucton path desaribedn fheaxpantled field. - 83 - 2. The
reproduction apparatus according to Claim 1,  wherein a file of clip information which is attribute
informatidrestiherbasic sedam is fatre rederdetda tae dedording heédiume st mastiwarein the
reading unit reads the interleave file with a file name including an identical number to that of a
predeterningd digitAufmBer BE5G et AMRE DIdyFitdiRFeId SviRcABE&NERE S number included in a
file name @ﬁ@%gile of the clip information. 3. A reproduction method comprising the steps of:

reading a PlayList file from a recording medium and reading an interleave file from the recording
medium, the Playd ist file; baingcondigureshsuchsthay infanaatiomfor ggatioling sepioduction of a basic
stream and an expanded stream which have been obtained by encoding video streams captured from
a plurality (efcaigWing)} poiBtS ugheg. Fc28ZoANTINNV.C arantsly infokmatien paargldy itehoconfiguring a
main reproduction path with reference to the basic stream is described in a play item field as a field

inside a plafisPRcEAaMAihfbrvatioR b L6 réprodtttidn hath RitA réfréite™®d the expanded
sean s gesgthed 1\ xoater 1o 558 fed ol e oyl o, U sty fle bong &
t

file of the basic stream and the expanded stream which are interleaved and arra In units of
predeternained data ondhe recardingemedisny repeaducing-thedasis stieamdneluded insthe interleave

- 84 - file based on the information on the play item described in the play item field; and
rays. Thus, the pits on the metal stamper can be
‘transferred onto a replica that is made of a resin.

[0299]

In a layer-forming section 136, a reflective layey 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 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 recorded, is completed.

[0301]



reproducing the expanded stream based on the information on the sub reproduction path described in
the expanded field. 4.A recording method comprising the steps of: creating an interleave file as
a file of a basic stream and an expanded stream which have been obtained by encoding video streams
captured from a plurality of viewing point using H.264 AVC/MVC and interleaved and arranged in units
of predetermined data and a PlayList file in which information for controlling reproduction of the
basic stream and the expanded stream, namely information on a play item configuring a main
reproduction path with reference to the basic streag is described in a play item field as a field inside a
playlist field, and information on a sub reproduction path with reference to the expanded stream is
described in an expanded field as a field outside the playlist field; and  recording the created

interleave file anchibe Fiaykistield 1,8 regordingmediym.

The series of processing described above can be
performed by using hardware or by using software. When
performing the series of processing by using software, a
program included in the software 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 ser¢es of processing described above in accordance with
a program.

[0303]

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

[0304]

Moreover, an input/output interface 155 ig 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 Iike;
a communication unit 159 including a network interface and

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



are connected to the input/output interface 155.
[0305]

With the computer having the sbove 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, thereby
performing the series of processing described above.

[0306]

The program executed by the CPU 151 is, for example,
stored in the removable media 161, or is supplied through a
wired or wireless fransmission medium such as a local area
network, the Internet, or digital broadcasting, and is
installed in the stdrage unit 1%58.

[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.

[c308]

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 presgsent
invention.

Reference Signs List



[03c9l]
1 playback apparatus
2 optical disc
3 display apparatus
11 H.264/AVC encoder
12 H.264/AVC decoder
13 Dependent view video encoder
14 multipiexer
31 controlier
32 disc drive
33 memory
34 local storage
35 Internet interface
36 decoding section

37 operaticon input unit



CLAIMS

i. A reproduction apparatus comprising;

a reading unit which reads a Playlist file from a recording
medium and reads an interleave file from the recording medium, the
PlaylList file  being configured such that information for
controlling reproduction of a basic stream and an expanded stream
which have been cobtained 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 the basic stream is described in a play item
field as a field inside a playlist field and information on a sub
reproduction path Wiﬁh reference to the expanded stream is
described in an expanded field as a field outside the playlist
field, the interleave file being a file of the basic stream and the
expanded stream which are interleaved and arranged in units of
predetermined data on the recording medium; and

a reproduction unit which reproduces the basic stream included
in the interleave file based on the information on the play item
described in the play item field and reproduces the expanded
stream based on the information on the sub reproduction path

described in the expanded field.



2. The reproduction apparatus according to Claim 1,

wherein a file of c¢lip information which is attribute
information o©f the basic stream is further recorded 1in the
recording medium, and

wherein the reading unit reads the interleave file with a filé
: namé including an identical number to that of a predetermined digit
mmber described in the play item field, which designates a number

included in a file name of the file of the clip information.

3. A reproduction method comprising the steps of:

reading a PlayList file from a recording medium and reading
an interieave file 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 the basic
stream 1s described in a play item field as a field ingide a
playlist field and information on a sub reproduction path with
reference to the expanded stream is described in an expanded field
as a field outside the playlist field, the interleave file being a
file of the basic stream and the expanded stream which are
interleaved and arranged in units of predetermined data on the
reéordimg'medium;

reproducing the bagic stream included in the interleave



file based on the information on the play item described in the
play item field; and
reproducing the expanded stream based on the. information

on the sub reproduction path described in the expanded field.

4. A recording method comprising the steps of:
creating
an interleave file as a file of a basic stream and an
expanded stream which have been obtained by encoding video
streams captured from a plurality of viewing point using H.264
AVC/MVC and interleaved and arranged in units of predetermined
data and
a PlayList file in which information for contrelling
reproduction of the basic stream and the expanded stream,
namely information on a play item configuring a main
reproduction path with reference to the basic stream is
described in a play item field as a field inside a playlist
field, and information on a sub reproducticn path with
reference to the expanded stream is described in an expanded
field as a field ocutside the playlist field; and
recording the created interleave file and the

Playlist field in a recording medium.



