DESCRIPTION Title of Invention: INFORMATION PROCESSING APPARATUS, INFORMATION
PROCESSING METHOD, PLAYBACK APPARATUS, PLAYBACK METHOD, AND PROGRAM
Technical Field [0001] The present invention relates to an information processing apparatus, an
information processing method, a playback apparatus, a playback method, and a program, and in
particular, to an information processing apparatus, an information processing method, a playback
apparatus, a playback method, and a program that are capable of appropriately playing back 3D
image content. Background Art [0002]  In recentyyears, 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 mgthed is4segh; the data size of a 3D image is larger than
that of a 2D image. [0003] - 2 - A large-capacity recording medium is necessary to record
high-resolution content, such as a movie, as a 3D Image having a large data size. [0004]

Examples of such a large-capacity recording medium include a Blu-Ray (registered trademark) Disc

(hereinaftérdaifedr BD} &8 Hppropriatd Y St as alBBIOMSSING 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 methed, a
playback apparatus, a playback method, and a program, and in
particular, to an infermation 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.

Backgrcund Art
[0C02]

In recent years, three-dimensional (3D) image content
that enables sterecscopic 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.

(06031



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

- -

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.

[0C04]

Examples of such a large-capacity recording medium
include a Blu-Ray (regilstered trademark) Disc (hereinafter
called a BD, as appropriate) such as a BD-ROM,.

Citation List
Patent Literature
[0005]

PTL 1: Japanese Unexamined Patent Application
Publicaticn No. 11-13%5287
Summary of Invention
Technical Problem
[000¢&]

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

[0007]

ITf 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



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 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 mediod g fts ar.second flelds.being definetin an.extended. fleld o RigyList that i
information for controlling playback of content, the first field being a field in w |cah information regarding
a sub playbaek path iscdescribed-thedsecenddietd;beingka fielddnmhieh infermation regarding a
stream number is described. -4 - [0011] The basic stream and the extended stream are respectively a
Base view {ites sireamiand aDéperident bielv viddotreanithat afe geaerated:by encoding a video
stream usin? 11.§6f5 AVC/MVC encgdirgcm thod, and the setting means may set in the first field, as
informatioR Tor Speciing thé stb'Mayback ﬁtﬁ?ﬁo%ﬁio@reﬁf@éﬁﬁﬁ that a type of the sub
playback q@tb@? path that refers to the Dependent view video stream and a filename of a file for clip
information that is attribute information regarding the Dependent view video stream. [0012] The

basic stream anditfze extended streasnarerespeetively a:Basevawddeq stsgam:and a Dependent
view video stream that are generated by encoding a video stream. using H.264 AVC/MVC encoding
method, aR@ilthé Settimgimeans niaycsetdn fHa sesemifieldrarbiDesf the subsglaybacktgath as
hﬁonnaﬁoggogngﬁmﬂp préﬁgiga%?%?%%m@égﬁj%rom a recording medium such

as a BD or the like.

Scluticn to Problem

(001G}

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.



PIO 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 Pip
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, 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. [0014] A program according to an aspect of the present invention
causes a gempyter to execute the processing including the step of setting information for specifying a
sub playback path that refers to an extended stream and information for specifying a PID of a transport
packet of the extended streans by wsing=a first field=and:a seqonrd fieldy the-extended stream and a
basic stream being generated by encoding a video stream using a predetermined encoding method,
the first afE§&coTd fictds beirtpdefinetdn anel@endad field ofacPlayDispthat ¢ inforheation for
controllingvpla back of content, the first field being a field in which information regarding a sub

playback p&tﬂgiéj dBSETERY, ThE 5eBoTd AE Dy a firld WAICh dfofmAt6is fegerdfid stream
number islesebad 09181 Anve_ S-lavack AparBls angarding 12.809te agpeel of the present

invention includes control means that controls playback of an extended stream asis of
informationder specifying-asul playbackpadh) that refers tothe:exiended stream apd.igformation for
specifying a PID of a transport packet of the extended stream, the extended stream and a basic
stream beiritpgéneraredbyp eAkoding ay vided sireamiusing arpredeterrinedtérdoding method, the
information for %pecifging the sub playback path and the information for specifying the PID being set in

a first field’and 3%etBRd fieft THE firdtand setofd Fields bethd definéd i 4 ekténded field of a
PlayList thad s nfrmatipn for gonltaliag playhack af goutenl, g [rst field being ayfigld in which

information regarding a sub playback path is described, the second field %el'"ng a field’in which
information Iregardite astreash number issdescribed w0916}, £ o - Fhe basic strgamiand the gxtended
stream are respectively a Base view video stream and a Dependent view video stream that are
generatedy enesding vivited stteamsiising . 264 AVC/MVC encoding method, and the control
means may control playback of the Dependent view video while controlling playback of the Base view
video streamorf the basis of information that specifies a main playback path that refers to the Base

weerdeoSnea@hén%ggag”gfggaﬁ7énd the extended stream are

respectively a Base view videc 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.
(00137

An information processing method accerding 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 informaticon 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 gf.canten; thefirstfield heing.a elc i uhichnfopation qarding g, sub, playback path is
described, the second field being a field in which information regarding a stream number is described.
[0018] Aeprogramacsarding to;anether aspectiof the present inventior sausesacomputer to
perform processing including the step of controlling playback of an extended stream on - 8 - the basis
of informatiéi fér speeifyingteesul pRiybatk paththatedfersito theextended strehmandridformation for
specifying A PID, of a transport gp,acket of the extended stream, the extended stream and a basic

stream belrig géfferafed By 8fidoding aVidéd ssamriiiny Altedetefminetiéricotily metftod, the
miormation for spedbing e sub-piaxhadipath.and e aioupation for specllying fhe DID being setin
i

a first field and a second field, the first and secon s being defined in"an ektended field of a
PlayList that iss infarneationfer eantiolling playbackef eentent the first figld-beinga: figld in which
information regarding the sub playback path is described, the second field being a field in which
informatioftregarding: astrebat hurmbetissdesdribed. [0019F e cAotofding to ar aspeet of the present
invention, information for specifying a sub playback path that refers to an extended stream and
informatioh™for SpediyiHy-& PIB of A HFasport packet of e extehd&d Sream e set by using a first
field and ;secqnd.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 fielghiafia PlayList that is information for controlling playback of content, the first field being a
field in which information - 9 - regar ing a sub playback path is described, the second field being a
field in which inférreation-reyazding :acstrearm mumber s described: @020 esent

invention causes a computer to execute the processing
including the step of setting information for specifving 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 & 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
contrelling 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.

[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 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 [0021]  With

the present inveﬁti% %%%g}%@@%ﬁ%ﬂ be @cpjp&q&r&at%lg_pél%%etq@%cg Brief. tDe(;sgri;gEil%n of

Drawings [0022] - 10 - [Fig. 1] Fig. 1 is a diagram illdstrating an examp%)ggnfiguratlon of a
playback systemrincludingra: playbaek apparatussto-which-be present investionds applied.  [Fig. 2]
Fig. 2 is a diagram illustrating an example of image capturing. [Fig. 3] Fig. 3 is a block diagram
illustratingeai ekamplecdorffigueation ofcah MuUC encoderthe [Fig.i4] Rig. 4 ista diagramrillustrating an
example of reference between imag§s. Fig. 5] Fig. 5 is a diagram iIIustrating an example

configurationt o X $S Y 1y %] Fig. @iy dfigramiitistidting driothérexamptasonfiguration of a TS.

[Fig. 7] Fig.. is-aydiagram dliystraling an-example arrangement of data gn an.gpficak 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 is
information for controlling playback of content, the first
field being a field in which information regarding a sub
playback path is described, the second field being a field
in which information regarding a stream number is described.
[0016]

The basic stream and the extended stream are
respectively a Base view video stream and a Dependent view
video stream that are generated by encoding a video stream
uging H.Z64 AVC/MVC encoding method, and the control means
may controcl playback cf 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 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. 10 is a
diagram illustrating an example configuration for managing files that are recorded on an optical disc.
[Fig. 11] Fig. 11 is a diagram illustrating the syntax of a PlayList file. [Fig. 12] Fig. 12 is a diagram
illustrating the meaning of WIC flag. [Fig. 13] Fig. 13 is a diagram illustrating the meaning of MVC
file type. [Fig. 14] Fig. 14 is a diagram illustrating the meaning of SubPath_type. [Fig. 15] Fig.
15 is a diagram illustrating the syntax of SubPath entries extention(). [Fig. 16] Fig. 16 is a diagram
illustrating the syntax of SubPath extention(). [Fig. 17] Fig. 17 is a diagram illustrating the meaning
of SubPath_type_extention. [Fig. 18] Fig. 18 is a diagram illustrating the syntax of STN table

extention(}. -4, Qf}igrégb@g 149 ig,2 diggram, illustrating the syn t%xc%fesétlra%ane 0ty 0.
information being set in a field in the PlayList, the field
being a field in which information regarding the main
playback path is described.

[0C17]

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 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.

(6018}

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 illustratingspecific example of a PlayList file. [Fig. 24] Fig. 24 is a diagram
illustrating the syntax of a dpi file. [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 PlayList file of Fig. is
performed in accordance with the 23. [Fig.27]Fig. ¢f chunk map() [Fig.28]Fig.

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 the sub plavyback path is described, the second
field being a field in which information regarding a stream
number 1s described.

[0019]

According to an aspect of the present invention,
information for specifying a sub playback path that refers
to an extended stream and information for specifying a PID
of a transport packet of the extended stream are set by
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 methed, the first and
second fields being defined in an extended field of a
PlayList that 1s information for contrelling playback of

content, the first field being a field in which information



27 28 is is a diagram illustrating the syntax a diagram illustrating a specific example of chunk map()
[Fig.29]Fig. of data separation. [Fig.30]Fig. 29 30 is a diagram illustrating an example

regarding a sub playback path is described, the second field
being a field in which information regarding a stream number
is described.
(00207

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 plavback 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 Inventiocn
[0621]

With the present invention, 3D image content can be
appropriately played back.
Brief Description of Drawings

(00221



is diagram illustrating the syntax of EP_map(). [Fig.31]Fig. 3' 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. 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 adpi file. [Fig. 36] Fig. 36 is a diagram
illustrating the concept

_lo_

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

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

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

[Fig. 4] Fig. 4 is a diagram illustrating an example of
reference between Ilmages.

[Fig. 5] Fig. 5 is & diagram i1llustrating an example
configuration of a TS.

{Fig. €] Fig. € is a diagram illustrating another
example configuration of a TS.

[Fig. 7] Fig. 7 is a diagram i1llustrating 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 illustrating the
structures of a Main Path and Subk Paths.

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

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

{Fig. 1Z] Fig. 12 is a diagram illustrating the meaning



- 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. 39] 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
production section. [Fig. 42] Fig. 42 is a block diagram illustrating an example configuration of a
computer. Description of Embodiments [0023] [Example Configuration of Playback System]  Fig. 1
is a diagram illustrating an example configuration of a playback system including a playback apparatus
1 to which the present invention is applied. [0024]  This playback system includes the playback
apparatus_l-and-a display apparatus 3 that are connected by an HDMI (High Definition Multimedia
Interface) cable orthe like. An optical disc 2, which is a BD format optical disc such as

[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
cf SubPath extention().

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

{Fig. 18] Fig. 18 is a diagram i1llustrating the syntax
of STN_table extention().

[Fig. 191 Fig. 19 is a diagram illustrating the syntax
of stream entry().

[Fig. 20} Fig. 20 is a diagram illustrating the
relationship between PlayItem and 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 cof 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



- 14 - a BD-ROM, is loaded in the playback apparatus 1. [0025] A stream that is necessary for
displaying a 3D image having two viewpoints is recorded on the optical disc 2. As an encoding method
for 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 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 gbtained by the playback. Likewise, audio is played
back by the playback apparatus 1 and output to a speaker or the like that is disposed in the display
apparatus 3. Note that the playback apparatus 1 is capable of performing 2D playback as with existing

BD players. [0027}.[H.264 AVC/MVC Rrofile] n H.264 AVC/MVC, an image stream called Base
view video and a% in%ge s@earr%:élle Djéspeérlld(E:!r:%ta \%\?vmvi&elg'grst\a{ 5&%’"&@ é&n%ﬁ%ﬁ-ﬁ’.@&

AVC/MVCogillhersimphy- ealtlesbMy C, as appropriate. - 15 -[0028]  Fig. 2 is a diagram illustrating an

example of image capturing. [0029]
[Fig. 26] Fig. 26 is a flowchart illustrating a

playback process that ig performed in accordance with the
PlayList file of Fig. 23.

[Fig. 27] Fig. 27 is a diagram illustrating the syntax
of chunk map().

[Fig. 28] Fig. 28 is a diagram illustrating a specific
example of chunk map ().

[Flg. 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 filile management.

[Fig. 33] Fig. 33 is a flowchart illustrating a
playback process that is performed in accordance with the
FlaylList file of Fig. 31.

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

[Fig. 35] Fig. 35 is a diagram illustrating the syntax
of a clpi file.

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



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. 3isa
block diagram illustrating an example 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 image
camera is input to the H.264/AVC encoder 11. Motepver, 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/AVG engoder glgﬂ%l%%mee 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 mideo stream; whichris supplied foantheH . 264HAVG c—g{p;pggerall, and outputs the
decoded L image stream to the Dependent view video encoder 13.

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. 39] Filg. 39 is a diagram illustrating the syntax
of a clpl 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
10023]

[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]

Thils 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



[0035] The Dependent view video encoder 13 encodes the L image stream, which is supplied from
the H.264/AVC decoder 12, and an R image stream, which is input from the outside, and outputs a
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 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 size of a resultant ependent 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, predictionthe time domain is performed on the Base view - 17 - video. Moreover,

prediction befween yiews.and prediction ip.the time domain are performed on the Dependent view
video. In order to decode the Dependent v%w \éideeg, itlggélnéEE e%%aryt at ecoding of the corresponding
Base view{videa,|to which reference has been made when encoding, be finished beforehand. [0038]

A gtream that is necessary for displaying a 3D image
having two viewpoints 1s recorded on the optical 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.

[0029]

The playback apparatus 1 1s 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 1s played back by the playback apparatus 1
and cutput to a speaker or the like that is disposed in the
display apparatus 3. Note that the playback apparatus 1 is
capable of performing 2D playback as with existing BD
players.

(60277
[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.



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 is supplied from the H.264/AVC encoder 11, and the
Dependent view video stream, which is supplied from the Dependent view video encoder 13, into, for
example, an MPEG2 TS. The Base view video stream and the Dependent view video stream may be
multiplexed into one MPEG2 TS or may be included in separate MPEG2 TSs. [00401  The
multiplexer 14 outputs the generated TS (MPEG2IsS). 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] - 18 - In this example, the L image is encoded
as a Base [@%\%gjdeo and the R image is encoded as a Dependent view video by using MVO method.
However, on the contrary, the R image may be encoded as a Base view video and the L image may

be encoded as arDgpendent iew videes klerginafier; a.case wherethe lsimage is,encoded as a Base
view video and the R image is encoded as a Dependent view video will be described. [0042] When

performing3Ptplayback in accordance with a command by a user or the like, the playback apparatus 1
reads the 85:185 9v]iew video stream and the Dependent view

As lllustrated 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.

[00630]

Fig. 3 1s a block diagram illustrating an example
configuration of the MVC encoder.
r0031]

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.

[CO321

An L image stream captured by the L image camera is
input to the H.Z264/AVC encoder 11. Moreover, an R image
stream captured by the R image camera is input to the
Dependent view video encoder 13.

[CO337]

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



video stream from the optical disc 2 and performs playback. [0043]  Moreover, when performing 2D
playback, the playback apparatus 1 reads only the Base view video stream from the optical disc 2 and
performs playback. Since the Base view video stream is an AVC video stream encoded by
H.264/AVC, a player compatible with the BD format can play back the Base view video stream and
make a 2D image be displayed. [0044] [Example Configuration of TS] Fig. 5 is a diagram illustrating an
example configuration of a TS that is recorded on the optical disc 2. [0045] In the Main TS of Fig. 5,
respective streams of Base - 19 - view video, Dependent view video, Primary audio, Base PG,
Dependent PG, Base IG, and Dependent IG are multiplexed. In this way, the Dependent view video
stream and the Base view video stream may be included in the Main TS, which is one TS. [0046] The

Main TS i 2.5 fhat nlydes:ableastie Base e videg stiean. In.conast, a Sub.TS isa TS that

includes a stream other than the Base view video stream and that is used together with the Main TS
during playback. ©r:the,optical dise2, ¢he St . TS may be recorded in addition to the Main TS, as

appropriate. [0047]
(00347

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, 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 streamn.

[00386]

Predictive encoding of the Base view videc using
another stream as a reference image 1s 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 size of a
resultant Dependent view video stream is smaller than the
data size of the Base view videc stream.

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

prediction in the time domain is performed on the Base view



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. In this way, the Dependent view-video stream may be included in a TS that is
different from that for the Base view video stream. [0051] When the Base view video stream and
the Dependent view video stream are included in different TSs as illustrated in Fig. 6, the TS files are

"“e”eaVQ@ﬁ@Qg?qug¥£g%Q¥%08@%&{%%{%408%%Meen 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 videc encoder 13 outputs the
Dependent view video stream, which has been encoded by alsc
using such prediction between views, to the multiplexer 14.
[G039]

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 intco one MPEG2 TS or may be
included in separate MPEGZ TSs.

[00407

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]



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. A collection of source packets that are
included in one TS file and that are serially arranged on the optical disc 2 is called a chunk. [0054] In
Fig. 7, each block that is denoted by the character ¢ 21 - "R" and a number represents an R video
chunk, and each block that is denoted by the character "L" and a number represents an L video chunk.
[0055] During 3D playback, reading from the optical disc 2 is performed, for example, in the order

of R[0], L[O], R[lin[]dn%]e%lm%@@l Li3k R[4} 14l RIS), L] and dgcoding is.perfgrmed in the

order of L[0], R[O],[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:Rwislegn it is necessary ¢hatitbe drvidee to which referengeis madewkenieacoding be
decoded beforehand. An R video chunk and an L video chunk denoted by the same number are data
items thatcare wrecessafydorpaitoningiplagiack atthe saenefifner ail ard used ads$ét during 3D

layback. [0056
Pay éay ge 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 1s 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
videc stream from the coptical disc 2 and perfcrms playback.
[0043]

Moreover, when performing ZD 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 sitream and make a 2D image be displayed.

[0044]
[Example Configuration of T&]

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

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



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 is divided into three
equal parts by the playback start time 0, ti, and t2 in the order of time, video data that is necessary for
performing playback from the playback start time to the time tl is divided as a chunk [0]. [0057] - 22 -
Moreover, L video data that is necessary for performing playback from the time tl to the time t2 is
divided as a chunk L[1], and L video data that is necessary for performing playback from the time t2 to
the playback end time is divided as a chunk L[2]. [0§58] 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 RJ[0]. [0059] Moreover, R video data that is necessary for performing playback from the time

ti o the time &3 Is,diyied a8 chyok RIV), apd 3 yidso daia fhgtis negessary fgrpafforming playback
from the time t2 to the playback end time is divided as a chunk R[2]. [0060] The chunks, which

have beemeptaired by such gidsionarezarmangasksoithat theschurks-denoted Hydhe 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 tfatwakien the LR4des sesamvarrhthe IR gitled stream angl indhadetkinonel S as

illustrated in Fig. 5, the TS file is not interleaved and recorded on the optical disc 2. [0061]T
video stream may be included 1n the Main TS, which 1s one TS.

(00467

The Main TS is a TS that includes at least the Base
view videco atream. In contrast, a Sub TS 1s a T8 that
includes a stream other than the Base view video stream and
that is used tTogether with the Main TS during playback. On
the optical disc 2, the Sub TS may be recorded in addition
to the Main TS, as appropriate.

[0047]

In order to enable 3D display as with the videc,
respective streams of the Base view and the Dependent view
are prepared for PG (Presentation Graphics), such as
subtities and the 1ike, and for IG (Interactive Graphics),
such as a menu screen and the like.

[0048]

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

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

(0050]



[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 AV stream is performed by using two layers, which are PlayList and Clip. The AV
stream may be recorded in a local storage of the playback apparatus 1, instead of on the optical disc
2. The Clip includes an AV stream, which is a TS that is obtained by multiplexing video data and audio
data, and corresponding Clip Information (Clip Information including attribute information regarding the
AV stream). [0063] The AV stream is expanded@lang 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 AV stream from which decoding is to be started. [0064]  The Play List is a collection

of playback integyals of.the AV, streamy A playbaglintervalin the AV stream s galled 3 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 Playddstdneludes onerortmplaraly of Playleaissnd?bs view video stream
may be included in a TS that is different from that for the
Base view video stream.
[0051]
When the Base view video stream and the Dependent view
video stream are included in different T8s as i1llustrated in
Fig. 6, the TS files are interleaved and recorded on the
optical disc 2.
[0052)
Fig. 7 1s & diagram 1llustrating an example of the
arrangement of a T3 file incliluding the Base view video
stream (L videc sitiream) and a TS file including the
Dependent view video stream (R video stream) on the optical
disc 2.
[0053]
As 1llustrated in Fig. 7, the TS file including the L
video stream and the TS file including the R video stream
are interleaved so that predetermined data units are
alternately arranged, and are recorded on the optical disc 2.
A collection of source packets that are included in one TS
file and that are serielly arranged on the optical disc 2 is
called a chunk.
[0054]

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



[0065] The first PlayList from the left in Fig. 8 includes two Playltems, and the two Playltems
respectively refer to the first half and the second half of the AV stream included in the Clip on the left
side. [0066] The second PlayList from the left includes one Playitem, and the Playltem refers to the
entirety of the AV stream included in the Clip on the right side. [0067] The third PlayList from the left
includes two Playltems, and the two Playltems respectively refer to a part of the 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 hack 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 goqtrgl iniormation far.contiolling playback ot ihe AV stream, J0969], .. n the

PlayList, a playback path formed by a row of one or more Playltems is called a Main Path (Main Path).
-25-[0040zt is denoted by the character "L" and a number represents

an L vidso chunk.
[0055]
During 3D playback, reading from the optical disc 2 is

performed, for example, in the order of R[O0], L{0], R[1],

and decoding is performed in the order of L{0], R{O0], L[1l],
R{1], L[2], R[2], L[3}, RI3], L[4], RI4], LI5], RI5],

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 i1s, 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, tl, and tZ in the crder of time,
L wvideo data that is necessary for performing playback from
the playback start time to the time tl 1s divided as a chunk
LIoY.

[0057]



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] Fig. 9 is a diagram illustrating
the structures of a Main Path and Sub Paths. [0072] A PlayList can have one Main Path and one
or more Sub Paths. The L video stream described above is referred to by Playltems that are included
in the Main Path. Moreover, the R video stream is referred to by SubPlayltems that are included in the
Sub Paths (Sub Paths in Extension() described below). [0073] The PlayList of Fig. 9 includes one
MainPath, which includes three Playltems, and.thgee 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, angd the Sub Path haying Subpath. jd=1 i@"%ﬂ@ée@@au?yb'%@’”%%f!yl&ﬁ%ﬁer the
SubPath having Subpath_id= 2 includes one SubPlayltem. - 26 - [00

playback from the time tl to the time t2Z2 is divided as a
chunk L[(1l], 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[Z2].

(6058]

Also for the R video stream, R videc data that is
necessary for performing playback from the playback start
time to the time tl is divided as a chunk R[0]

[0059]

Moreover, R video data that is necessary for performing
playback from the time 1 to the time t2 is divided as a
chunk R{1}, and R video data that is necessary for
performing playvback from the time tZ to the playback end
time is divided as a chunk RIZ].

[0060]

The chunks, which have been obtained by such divisicon,
are arranged so that the chunks denoted by the same number
are arrangsd in the order of an R videco chunk and an L video
chunk, and are recorded on the optical disc Z. Note that,
when the 1 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 cptical disc 2.

(0061}

[Structure for Managing AV Stream]



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 of the 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 Application Publication No. 2005-348314. [0076] [Directory Structure] Fig. 10 is a diagram
illustrating an example configuration for managing files that are recorded on the optical disc 2. [0077]
As illustrated in Fig. 10, the files are hierarchically-managed using a directory structure. One root
directory is made on the optical disc 2. Below the root directory is the range managed by one
recording/playback system. [0078] BDMYV directory is located under the root directory. An Index file,

e A S0 oY et e e g e
configuration for managing an AV stream with the playback
apparatus 1.

(0062}

As illustrated in Fig. 8, the management of an AV
stream 1s performed by using two layers, which are PlayList
and Clip. The AV stream may be recorded in a local storage
of the plavback apparatus 1, instead of on the cptical disc
2. The Clip includes an AV stream, which is a TS that is
obtained by multiplexing video data and audic data, and
corresponding Clip Information (Clip Information including
arttribute information regarding the AV stream).

[0063]

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 find an
address in the AV stream from which decoding is to be
started.

[COo4]

The PlayList is & collection of playback intervals of
the AV stream. A plavback 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 plavback interval on the
time axis. The PlaylList includes one or a plurality of

Playltems.



A PLAYLIST directory, a CLIPINF directory, a STREAM directory, and the like are created under the
BDMYV 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 Information is described, are stored in the CLIPINF directory. Each Clip Information
file has a name that is a combination of a five-digit number and an extension ".clpi”. [0082] Two
Clip Information files in Fig. 10 respectively have filgnames "00001.clpi" and "00002.clpi". Hereinafter,
a 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.cipi"
is afile in 'cégipformation 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 numbes andianextensipDi #0925t o adrane d1af is a compinatiomef afive-digibtnumber and
an extension ".ilvt". Hereinafter, a file having the extension ".m2ts" will be called an m2ts file, and a file
having the® értehSons"IvEnwilltoeecallee ah vt File s agpropratevely refer to the

first half and the second half of the AV stream included in
the Clip on the left side.
[006E]

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

[0067]

The third PlayList from the left includes two PlayItems,
and the two PlavItems respectively refer to a part of the AV
stream included in the Clip on the left side and a pazt 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 1s specified as an object to be
plaved 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 plaved back. In
this way, tThe Plavlist 1s used as plavback control
information for controlliing playback of the AV stream.

[00609]
In the PlaylList, a playback path formed by a row of one

or more PlayItems 1s calied & Main Path {(Main Path).



[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 file for the R video stream are interleaved, managing these streams and
performing 3D playback. Therefore, when the L video stream and the R video stream are included in
one TS and the m2ts files thereof are not interleaved, the ilvt file is not recorded on the optical disc 2.
[0087] In addition to those illustrated in Fig. 10, a directory for storing files for an audio stream and the
like are created under the BDMV directory. [0088]-1g 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]

Moreover, in the PlaylList, 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 {Sub Path).
[0071]

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

[G072]

A Plavlist can have cone 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 1s referred To by SubPlavlitems that are
included in the Sub Paths (Sub Paths in Extension ()
described below).

(00731

The PlayList of Fig. 9 includes one MainPath, which
includes three FPlayltems, and three Sub Paths. An ID is
assigned to sach of the PlayItems included in the Main Path
sequentially from the left. An ID is also assigned to each
of the Sub Paths.

[G074]

In the example of Fig. 9%, the Sub Path having
Suppath id=0 includes one SubPlayltem, and the Sub Path
having Subpath id=1 includes two SubPlayitems. Moreover,

the SubPath having Subpath id=2 includes one SubPlayltem.



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 dpi 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 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]  For convenience of description,
line numbers and ":" are shown on the left side of Fig. Il. The line numbers and ":" are not included in
the PlayList. Note that main statements of the Rlaykist will be described here and detailed description
will be omitted. The details are - 30 - described, for example, ir 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 [i@(gh]% §econd to fifth lines, the PlayList file is roughly divided into fields of AppinfoPlayList(),
PlayLisu(), PlayListMark(), and ExtensionData(). In PlayL stMark() in the fourth line, information
regarding a markywhich ds the-destinationof asjuprp:due tana tseeoperationdhatinstructs a chapter
jump
stream to which a SubPlayIltem that specifies a playback
interval that overlaps the time interval of the PlayIlitem are
played back synchronizingly. The management of an AV stream
by using PlayList, Playltem, and SubPlayItem is described,
for example, in Japanese Unexamined Patent Application
Publication No. 2008-252740 and Japanese Unexamined Patent
Application Publication No. 2005-348314.
[0G76]
[Directory Structure]
Fig. 10 is a diagram illustrating an example
configuration for managing files that are recorded on the
cptical disc 2.
(0077]
As illustrated in Fig. 10, the files are hierarchically
managed using a directory structure. One root directory 1s
made on the optical disc 2. Below the root directory is the
range managed by one recording/playback system.
[0G078]
A BDMV directory is located under the root directory.
An Index file, which is a file having a name "Index.bdmv",
and a MovieOblject file, which is a f£ile having a name

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

[COT79]



or due to a command or the like, is described. [0094] The seventh to eleventh lines are the field for
ApplinfoPlayList(). As illustrated in the ninth line, AppinfoPlayLis () includes MVC_flag, which is a
one-bit flag representing whether or not the PlayList includes information regarding MVC playback (3D
playback). MVC_flag may be included, instead of in the PlayList, in a stream such as a video stream.
[0095] Fig. 12 is a diagram illustrating the meaning of MVC flag. [0096] - 31 - As illustrated in Fig. 12,
the value 0 of MVC_flag means that the PlayList does not include information regarding 3D playback.
That is, an optical disc on which a PlayList havingsMV.C_flag=0 is recorded is a disc that is not capable
of performing 3D playback. [0097]

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 PlaylList file has a
name that is a combination of a five-diglit number and an
extension ".mpls". The PlayList file ililustrated in Fig. 10
has a filename "000C0.mpls™.

[0081]

Clip Informaticn 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".

(00827

Two Clip Information files in Fig. 10 respectively have
filenames "0G001.clpi"™ and "00002.clpi". Hereinafter, =z
Clip Information file will be called a clpi file, as
appropriate.

[(0083]

The clipl file "00001l.clpi™ is a file in which
information regarding a corresponding L video stream is
described, and the clpi file "C00C2.clipi"™ is a file in which
information regarding a corresponding R video stream is
described.

[0084]



The value 1 of MVC flag means that the PlayList includes information regarding 3D playback. [0098]

In addition to MVC flag, AppInfoPlayList() includes information regarding the type of the PlayList, such
as information regarding whether the PlayL st is that for performing random playback. [0099] The
twelfth to twenty-fifth lines are the field for PlayList(). number of Playltems in thirteenth line represents
the number of Playltems in the PlayList. In the example of Fig. 9, the number of Playltems is three.
The value of Playttem_id is assigned from zero in the order of appearance of Playltem() in the
PlayList. In the for statement in the fifteenth to ningteenth lines, Playltem() is referred to for the number
of Playltems. [0100) number of SubPaths in the fourteenth line represents _ _ the number of Sub
Paths in PlayList(). In the example of - 32 - Fig. 9, the number of Sub Paths is three. The value of

SubPath id is assigned fram zero in the.order of appearange o SubFath(. in.the Playlig((). In the for

statement in the twentieth to twenty-fourth lines, SubPath() is referred to for the number of Sub Paths.
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 tThe extension ".ilwvt"
will be called an 1lvt file, as appropriate.

[0085]

The mZ2ts file "00001.m2ts"™ is a file for the L video
stream, and the mZts file "0000Z.m2ts" is a file for the R
video stream.
1008¢]

The ilvt file "00001l.ilvt"™ is a file for, when the mZts
file for the L video stream and the mZ2ts file for the R
video stream are interleaved, managing these streams and
performing 3D playback. Therefore, when the L video stream
and the R video stream are included in one TS and the mits
files thereof are not interleaved, the ilvt file is not
recorded on the opticel disc 2.

[0087]

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

[0ossg;

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



[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 Play em refers. [0102] MVC file type in the twenty-eighth line
is 2-bit data that has an effective value when the value of MVC_flag is 1, and represents the type of a
file from which each of the L video stream and the R video stream is supplied. [0103] Fig. 13 is a
diagram illustrating the meaning of MVC file type. [0104] As illustrated in Fig. 13, the value 0 of
MVC file type means that the L video stream and the R video stream are included in one TS, and the
m2ts file for managing the TS is represented by Clip_Information_file_name. [0105] - 33 - As
described above, the filename of an m2ts file and the filename of a dpi file included in one Clip include

t_he same gg@eingi&dggprm@tigﬂ file %@@mgead%q: &%Q{gs%rpltg tg-le ykec@g@ei gf a corresponding m2ts
file that is included in
"00001.m2ts”, and the filename of the clpl file is
"O0001.¢clpi”. Moreover, the fllename of the mZtsg f£ile
included in the Clip regarding the R video is "00002.mZ2ts™,
and the filename of the clpi file is "0000Z.clpi”. The
filenames cf the m2ts file and the c¢lpi file that are
included in one Clip include the same number.
[0089]
The filename of the ilvt file includes "00001", which
is the same five-digit number as that included in =ach of
the filenames of the mZts file and the clpi file that are
included in the Clip regarding the L video. Thus, the
filename of an ilvt file to be specified when performing 3D
playback can be identified from the filename of the clpi
file included in the Clip regarding the L video.
[0020]
[Syntax of Each Data Item]
Fig. 11 is a diagram illustrating the syntax of a
PlayList file.
(00917
For convenience of descripticn, line numbers andg ":"
are shown ¢on the left side of Flg. 11. The line numbers and
":" are not included in the Playlist. Note that main

statements of the PlaylList will be described here and

cdetalled description will be omitted. The detalls are



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 type means that both or one of the m2ts file for the L video stream
represented by Clip Information file name and the m2ts file for the R video stream is recorded on a
local storage in the playback apparatus 1. [0108] the value 3 of MVC file type is a reserved value.
[0109] Referring back to Fig. 11, IN_time in the thirtieth line represents the start position of the
playback interval of the Playitem, and =time in the thirty-first line represents the end position. - 34 -

described, for example, in Blu-ray Disc Read Only Format
part 3.
[0092]

yvyyyy.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
RAppInfoPlavlist (), PlayList (), PlayListMark(), and
ExtensionData{). In PlayListMark() in the fcurth 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 (). Asg illustrated in the ninth line,
AppInfoPlayList () 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 cof in the Playlist, in a stream
such as a videoc stream.

[CC95]

Fig. 12 is a diagram 1lliustrating the meaning of

MVC flag.

(0096}



[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. [01 SubPath_type inithe thirt representing the type of a Sub Path. [0113]
line is 8-bit data Fig. 14 is a diagram illustrating the meaning of SubPath_type. [0114] As
illustrated in Fig. 14, the type of SubPath is represented by values from 2 to 7. For example,

PR e G b ey T
an interactivermenihat the PlayList does not include information

regarding 3D playback. That is, an cptical disc on which a
PlayList having MVC flag=0 1s recorded 1s a disc that is not
capable of perfcrming 3D plavback.
[6C97]

The value 1 of MVC flag means that the PlayList
includes information regarding 3D playback.
[Co9sl

In addition to MVC flag, AppinfoPlaylList () includes
information regarding the type of the PlaylList, such as
information regarding whether the PlayList is that for
performing random playback.
00991

The twelfth to twenty-fifth lines are the field for
PlayList (). number of Playltems in thirteenth line
represents the number of PlayItems in the PlayList. 1In the
example of Fig. 9, the number of PlayItems i1s three. The
value of PlayItem id is assigned from zero in the order of
appearance of PlayItem{) in the PlaylList. 1In the for
statement in the fifteenth to nineteenth lines, PlayIltem()
is referred to for the number of PlayItems.
(0100]

number of SubPaths in the fourteenth line represents

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



[0115] number of SubPlayltems in the thirty-sixth line of Fig. _ _ 11 is 8-bit data representing the
number of SubPlayltems (the number of entries) included in one Sub Path(). For example, the number
of SubPlayitems of the SubPlayltem for _ _ which SubPath id=0 in Fig. 9 is 1, and the number of
SubPlayltems of the SubPlayltem for which _ _ SubPath id=1 is 2. In the for statement in
thirty-seventh to thirty-ninth lines, the SubPlayltem() is referred to for the number of SubPlayltems.
[0116] The forty-first to forty-fifth lines are the description of SubPlayltem() included in the SubPath().
Clip_Informapion_file_name in the forty-second ling represents the filename of a dpi file of a Clip to
which the SubPlayitem refers. [0117]

Fig. 9, the number of Sun Paths is three. The value of
SubPath id is assigned from zero in the order of appearance
cf 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 PlayItem{) incliuded in PlavyList ().

Clip Information file name in the twenty-seventh line
represents the name of a clpl file ¢f a Clip including an AV
stream to which the Playlitem refers.

[0102)

MVC file type 1In 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 ¢f a file from which each of the L
video stream and the R video stream is supplied.

[0103]

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

[0104]

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

[0105]



SubPlayltem_IN_time in the forty-third line represents the start position of the playback interval of a
SubPlayltem, and SubPlayltem OUT time in the forty-fourth line represents the end position. [0118]
The forty-sixth to forty-ninth lines are - 36 - ExtensionData(), which is an extended field. [0119] When
the value of MVC flag is 1, SubPath entries extension() and STN table extension() are described in
ExtensionData(). SubPath entries extension() and STN table extension() include information regarding
the R video stream that is used for 3D playback together with the L video stream to which the Playltem
refers. [0120] In this way, information regarding-the:R video stream

As described above, the filename of an m2ts file and
the filename of a clpl file included in one Clip include the
same number. Clip Information file name also represents the
flilename of a corresponding m2ts file that is included in
the same as that including the clpil 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 strezam
are included in different TSs.

[0107]

The value 2 of MVC_file type means that both or one of
the mZ2ts file for the L video stream represented by
Clip Informaticon file name and the m2ts file for the R wvideo
stream 1s recorded on a local storage in the plavback
apparatus 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 Playlitem, and OUT time in the thirty-first line

represents the end position.



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 performing 3D playback. Occurrence of
such a malfunction can be prevented by describing the information regarding the R video stream as
ExtensionData() and by making the description to be read only when a player that is capable of
performing 3D playback performs 3D playback..[0122] Fig. 15 is a diagram illustrating an example of
the - 37 - syntax of SubPath_entries_extention() included in ExtensionData(). [0123] number of
SubPath extensions is 16-bit data __ representing the number of SubPath_extensions, i.e., the
number of[%ag%ﬁrances of SubPath_extension() in SubPath entries extension(). In the for statement
following number of SubPath extensions, SubPath extension() is _ _

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 PlavItem 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 audic data, which are plaved back together with
the AV stream to which the PlayItem refers.

[C112]

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

Fig. 14 is a diagram illustrating the meaning of
SubPath_type.

[C114]

As illustrated in Fig. 14, the type of SubPath is
represented by values from 2 to 7. For example,
SubPath_typezz means that the SubPath is for audio data that

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



referred to for the number of SubPaths. [0124] Here, an ID is also assigned to a SubPath that
refers to the P, video stream, as with a normal SubPath that refers to the video data other than the R
video and the audio data and whose information is described in SubPath() in the thirty-fourth line of
Fig. 11. [0125] As illustrated in the for statement in Fig. 15, the ID of the SubPath that refers to the
R video stream starts from a value that is the same as the value of number of SubPaths __ in the
fourteenth line of Fig. 11 and incremented by one every time SubPath extension() is referred to. For
example, as illustrated in Fig. 9, when the numbegef the normal SubPaths 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 -

SubPath type=3 means that the SubPath is for data for
displaying an interactive menu.
[0115]

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

[0116)

The forty-first to forty-£fifth lines are the
descripiicn 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]

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 positiocn.

[0118]

The forty-sixth to forty-ninth lines are



second SubPath. [0126]  Fig. 16 is a diagram illustrating an example of the syntax of
SubPath_extention() of Fig. 15. [0127] length is 32-bit data representing the number of bytes 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]

_36_

ExtensionData (), which 15 an extended field.
f0l19]

When the value of MVC flag is 1,
SubPath entries extension() and SIN table extension(} are
described in ExtensionData({). SubPath entries extension()
and STN table extension() include information regarding the
R video stream that is used for 3D playback together with
the L video stream to which the Playltem refers.
(01207

In this way, information regarding the R video stream
is described in the field for ExtensicnDatal(), 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
SubFPath refers.
01213

If information regarding the R video stream is
described in the field for SubPath(), malfunction may occur
when the description is read by a player that is not capable
of performing 3D playback. Occurrence of such a malfunction
can be prevented by describing the information regarding the
R videc stream as ExtensionDatal() and by making the
description to be read only when a player that is capable of

performing 3D plavback performs 3b playback.

Fig. 15 is a diagram illustrating an example of the



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 of
SubPath_type_extension means that the SubPath having SubPath_type extension=8 is a SubPath -
that refers to the R video stream. Moreover, it also means that the m2ts file for the R video stream that
is referred to is - 39 - a file that is different from the m2ts file for the L video stream to which the
Diayltem refers. [0132] 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]

syntax of SubPath entries extention() included in
ExtensionDatal().
(01231

number of SubPath extensions i1s 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 B video stream, as with a normal SubPath that refers
to the video data other than the R video and the audic data
and whose information is described in SubPath () in the
thirty-fourth line of Fig. 11.

[0125]

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

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



The description of SubPlayitem() 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. Moreover,
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_tablez gxtention() included in ExtensionData(). [0136] As
described above, STN_tab e (the thirty-second line - 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 & fransport 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 STN2table_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. 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 fieid 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 1s described in
SubPath extension().
(01291
Fig. 17 is a diagram illustrating the meaning of
SubPath type extention.
[0130]
As i1llustrated 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 of SubPath type extension means that the
SubPath having SubPath type extension=8 1s a SubPath that

refers to the R videc stream. Moreover, 1T also means that

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



[0138] Fig. 19 is a diagram illustrating an example of the syntax of stream entry() [0139] As
illustrated in Fig. 19, following length that represents the length of stream_entry(), stream_entry()
includes type that is 8-bit information. [0140] For example, the value 1 of type means that the R
video stream is included in one TS together with the L video stream to which the Playltem 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 | video stream to which the Playltem refers. - 41 - [0141] When the value of type
is 1, ref to stream PID of mainClip is referred to. _3¢ .. ref to stream PIO of mainClip represents the
PID of a

a file that is different from the m2ts file for the L video
stream to which the PlayItem refers.
[0132]

Referring back to Fig. 16, number of SubPlayltems is 8-
bit data representing the number of SubPlayItems in
SubPath extension(). In the for statement following
number of SubPlayltems, SubPlayItem() 1s referred to for the
number of SubPlavIitems.
[0133]

The descripticn of 3SubPlayItem() in SubPath extension()
is the same as the description of SubPlayItem() in the

forty-first to forty-f

1

fth lines of Fig. 11.
[0134]

That is, SubPlayItem() in SubPath extension(} includes
Clip Infermation file name that represents the filename of &
clpi file included in the same Clip as the R video stream to
which the SubPlayltem refers. Meoreover, SubPlayltem IN_time
that represents the start pcsition of a playback interwval
and SubPlayItem OUT time that represents the end position

are included.

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

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



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 Sub Path id. [0143] Fig. 20 is a diagram
illustrating the relationship between a SubPath that efers 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 reprei%”%ite? Sﬁairs 99%%8@‘%’1'83/9%( i@?rgaltig%éport packet included
in the L video stream to which the Plavitem 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]

Ag i1llustrated in Fig. 18, folliowing length that
represents the length of STN table extensicn(),

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().
[013¢]

Bs illlustrated in Fig. 19, following lengtn that
represents the length of stream entry(), stream entry()
includes type that is 8-bit information.

(0140]

For example, the vaiue 1 of type means that the R video
stream 1s included in one TS together with the L video
stream to which the Plavitem 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 1 video stream to

which the Playltem refers.



of the Playltem and OUT_tfme that represents the end position (the thirtieth and thirty-first lines in Fig.
11). [0145] Moreover, as described above, SubPlayltem() in SubPath_extension() includes, for
each SubPlayltem included in the SubPath that refers to the R video stream, SubPlayltem IN time that
represents the start position of the playback interval and SubPlayitem CUT time that represents the
end position. [0146]  As illustrated in Fig. 20, the start position and the end position of a Playltem
are respectively the same as the start position and the end position of a SubPlayltem that refers to the
R video stream that is associated with the L videasstream to which the Playltem refers. [0147]  For
example, IN_time and OUT _time of a Playltem to which Playltem_id=0 is assigned are respectively
the same as SubPlayltem IN time and SubPlayltem_OUT _time of SuhPlayltem#0 that is associated
with the Playlte 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_extensongra 43 v&Extehstoni2atag), 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-tabt sgtefsioAf. 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 T8 together with the 1L 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 tc 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.

[C143]

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 asscciated in the
FPlayList.

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

that represents the start position of the playback interval



[0149] [Example Configuration of Playback Apparatus 1] Fig. 21 is a block diagram illustrating an
example configuration of the playback apparatus 1. [0150] A controller 31 executes a control
program, which is prepared beforehand, and controls the overall operation of the playback apparatus
1. [0151] A disc drive 32 reads data from the optical disc 2 under the control by the controller 31, and
outputs the read data to the controller 31, a 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

of the Playltem and OUT time that represents the end
position (the thirtieth and thirty-first lines in Fig. 11}.
[0145]

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

[0146]

As illustrated in Fig. 20, the start position and the
end position of a PlaylItem are respectively the same as the
start position and the end positicn of a SubPlayItem that
refers to the R video stream that 1s associated with the L
video stream to which the Playltem 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 SubPlayltem OUT tTime of
SubPlayItem#0 that is associated with the Playltem to which
Playltem i1d=0 is assigned.

[0148;

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

which 18 the field in which information regarding SubPath is

described, is defined as SubPath _extension() in



- 44 - recorded. A stream that is recorded in the local storage 34 is also supplied to the decoding
section 36 as appropriate. [0154]  An Internet interface 35 communicates with the server 22 through
a network 21 under the control by the controller 31, and supplies data that is downloaded from the
server 22 to the local storage 34. [0155] Data for updating data recorded on the optical disc 2 is
downloaded from the server 22. As will be described below, 3D playback of content can also be
performed by using an R video stream thatownloaded 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, inpyt deviges, such,asabution, a key, @ teggh papel. mouse, and
the like; and a receiver that receives a signal such as infrared radiation, which is transmitted by a
predetermined:remeteceemmaader. ithevbperation fnpui:section 3¢ gletedis@ user s4dveam

number (8Tream Number) isg described, is defined as

STN table extension().

10149]

[Example Configuration of Playback Apparatus 1]

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

[0150]

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

[01501]

b disc drive 32 reads data from the optical disc Z
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]

L local storage 34 includes, for example, an HDD {(Hard

Disk Drive). In the lccal storage 34, an R video stream,

which 1s downloaded from a server 22, and the like are



operation, and supplies a signal representing the content of the detected operation tc the controller 31.
[0158] Fig. 22 is a diagram illustrating an example configuration of the decoding section 36. [0159]
A separation unit 51 separates data, which is supplied from the disc drive 32, into Main TS data and
Sub TS data under the 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 the read buffer 52, on the basis of the SIC. The

controller S% %s?g&iéigg, th% %Iﬁ %%efa%\trgﬁg%c()tré Qaglé%t Oi%lggganm the el__ yiglg&stggm, whicg 45 identified

on the ba IN table ayList (the thirty-second Tine of Fig. 11) and the 51C of a transport
packet included inthe R r146:dvidgostreans which is igentified, on the basisof sefto=steeam PID of

mainClip (Fig. 19) of
[0154]

An Internet interface 35 communicates with the server
22 through a network 21 under the contrcl by the controller
31, and supplies data that is downliocaded from the server 22
to the local storage 34.

[0155]

Data for updating data recorded on the optical disc 2
is deownloaded from the server 2Z2. 2As will be described
below, 3D plavback of content can alsce be performed by using
an R video stresam 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 3Z or from the local storage 34,
and outputs a decoded video signal to the display apparatus
3. An audic signal is alsoc cutput 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 recelver that recelves a signal such as infrared
radiation, which is transmitted by a predetermined remote

commander. The operation input section 37 detects & user



STN table extension(). [0162]  The PID filter 53 reads the transport packet of the L video stream
from the read buffer 52, outputs the transport packet to an ES buffer 54, and makes the transport
packet stored. The ES buffer 54 stores an ES (Elementary Stream) of the L video. [0163]  Moreover,
when the R video stream is multiplexed in the Main TS together with the L video stream, the PID filter
53 extracts the transport packet of the R video stream on the basis of the SIC and outputs the
transport packet to a switch 57. [0164] A SIC filter 56 reads the transport packet of the R video
stream included in the Sub TS from the read buffer->5, 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 SIC of subClip __  (Fig. 19) of STN_table_extension() and that is included in the R video

stream. [0163] Hete, fasks, for pragessing they; video and Ryideq s ny the content of
the detected operation to the controller 31.
[0158]

Fig. 22 is a diagram illustrating an example
configuration of the decocding section 36.

[0159]

A separation unit 51 separates data, which is supplied
from the disc drive 322, into Main TS data and 3ub TS5 data
under the control by the controller 31.

[0160]

The separation unit 51 outputs the Main TS5 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. Morecover, 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.

[Glel]

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 kasis of the PID. The controller 31
specifies the PID of a transport packet included in the L
video stream, which is identified on the basis of
STN table() of the PlaylList (the thirty-second line of Fig.

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



- 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 PIC filter 56 also distribute such
data on the basis of the PID as necessary, and output 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 PIG filter 53 and the PIG filter 56 in Fig. 22. [0167] The switch 57
outputs the transport packet of the R video streamy,gvhich is supplied from the PIG 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

PIG filter 36 apd which has been included inthe, Sub TS, to the ES huffer 58 and makes the transport

packet stored. The ES buffer 58 stores an ES of the R video. [0168] A switch 59 outputs a packet
to be deceded to-a geceder 60 putaf the packets forthe. | video stored in the ES buffer 54 and the
packets for the R video stored in the ES - 48 - buffer 58. Information regarding time such as DTS
(Decoding Timé StarmpFane tise- kel are set in PES packets of the L video and the R video, and
reading from the buffer is performed on the basis of the information regardinge. [0169] ~ The decoder
60 decode[ﬂh%zﬁacket supplied from the switch 59, and outputs an L video or R video signal that has

beenobuﬂnedb¥ﬁgegfﬁo@99tggjgk reads the transport packet of the L

video stream from the read buffer bHZ, outputs the transport
packet to an ES buffer 54, and makes the transport packet
stored. The ES buffer 54 stores an ES {(Elementary Stream)
cf the L video.

[0163]

Moreover, when the R video stream is multiplexed in the
Main T3 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 cutputs the transport packet to a
switch 57.

10164}

A PID filter 56 reads the transport packet of the R
video stream included in the Sub TS from the read buffer 55,
and outputs the transport packet to the switch 37. 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 videc stream.

[0165]

Here, tasks for processing the L video and R videc



[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 Playnist file of Fig. 23 is a
PlayList file for controlling 3D playback when the L video stream and the R video stream are included
in different TSs and the TS files are interleaved and recorded on the optical disc 2. [0173] That is,
MVC_flag=1 as described in AppinfoPlayList() of Fig. 23, and MVC_file_type=1 as described in
Playltem(). [0174] - 49 -  Clip_Information_file sname of Playltem() is "00001". A dpi file included in
the Clip for the L video is identified from this description. Moreover, the start position and the end
position of the playback interval of Playltem are respectively identified from IN time and OUT _time of

EQEIZ’('?V'@@Q@&HQ the PIRaf @ transport pagketincluded in the L yidegstream issidgntified from STN

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 alsc distribute
such data on the basis of the PID as necessary, and cutputs
the data to predetermined output destinations. A decodser
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. Z2Z.

[0167]

The switch 57 outputs the transport packet of the R
video stream, which is supplied from the PID filter 53 and
which has been included in the Main T8, to an ES buffer 58
and makes the transpori packet stored. Moreover, the switch
57 outputs the transport packet of the R video stream, which
is supplied from the PID filter 56 and which has been
included in the Sub TS, to the ES buffer 58 and makes the
transport packet stored. The ES buffer 58 stores an ES of
the R video.

[0168]

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

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

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



[0175] Information regarding a SubPath that refers to the R video stream is described in
ExtensionData(). In this example, it is assumed that the number 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 SubPlay
tem() of ExtensionData() is "00002". The dpi file included in the Clip for the R video is identified from
this description. Moreover, the start position and the end position of the playback interval of a
SubPlayltem are respectively identified from SubPlayltem_IN_time and SubPlayltem_OUT _time of
SubPlayltem(). [0177] - 50 - That the ID of a SubPath that refers to the R video stream is O

(ref_to_SybRath, id=0) and.the B (refto R yidep RID).of the lranspout pasketipcludedsinthe ___ R
video stream are identified from STN table extension(). In this example, the value of type of
STN_table jextensignp)is 20178 like are set in PES packets of the L

video and the R videc, and reading from the buffer is

performed on the basis of the information regarding time.

[0169)]

The decoder €0 decodes the packet supplied from the
switch 3%, and outputs an L video or R video signal that has
been obtained by the decoding.

[0170]
[Specific Example 1 of PlavlList File]

Fig. 23 is a diagram illiustrating a speciflc exzample of

a PlaylList file.

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

[0172]

The PlayList file of Fig. 23 is a PlaylList file for
controlling 3D playback when the L video stream and the R
video stream are included in different TSs and the T3S files
are interleaved and recorded on the cptical disc Z.

(01731

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

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

(01743



Fig. 24 is a diagram illustrating the syntax of a dpi file. [0179] Part A of Fig. 24 is a diagram
illustrating an example of the dpi file "00001.clpi". [0180] number of source packets| represents the
number of _ _ source packets included in the m2ts file "00001.m2ts". [01811 FP_map includes
information regarding the position of an entry point (EP) that is set in the TS included in the m2ts file
"00001.m2ts". [0182] chunk map() includes information regarding the positions of the chunks of the
m2ts file "00001.m2ts". The position of each chunk is represented by, for example, a Source Packet
Number (SPN). A specific example of chunk map@awill be described below.

Clip Information file name of Playltem() is "00001". A
clpi file included in the Clip for the L video is identified
from this description. Moreover, the start pcsition and the
end pesition of the playback interval of Playltem 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 Zrom STN table().

[0175]

Information regarding a SubPath that refers to the R
video stream is described in ExtensionData();. In this
example, it is assumed that the number 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 SubPat
that refers to the R video stream. SubPath type extension=g,
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 cof the
playback interval of a SubPlayItem are respectively
identified from SubPlayItem IN time and SubPlayItem OUT_time
of SubPlayItem{}.

(61771



-51-[0183] Part B of Fig. 24 is a diagram illustrating an example of a dpi file "00002.clpi". [0184]
As with the dpi file "00001.cipi", the dpi 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 fle management. [0186] As
illustrated in Fig. 25, management of files that are interleaved and recorded on the optical disc 2 is
performed in the form of three layers including a physical layer, a file system layer, and an application
layer. The PlayList file of Fig. 23 and the dpi file of Fig. 24 are 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 ar%f.‘lrg%”%%vee%%nq)F%’@%‘%E{Q%ﬁs]that refers to the R video
stream is 0 (ref to_ SubPath id=0) and the PID
{ref to R video PID} of the transport packet included in the
R video stream are identified from STN table extension().
In this example, the value of type of 3TN table extension ()
is Z.
[0178]

Fig. 24 is a diagram illustrating the syntax of a clpil
file.
[G179]

Part A of Fig. 24 is a diagram i1llustrating an example
of the clpi f£ile "0O0001l.clpi'.
[0180]

number of source packetsl represents the number of
source packets included in the mZts f£ile "00001.mZts™.
[0181]

EP map includes information regarding the position of
an entry point (EP) that is set in the TS5 included in the
mZ2ts file "00001.mZ2ts™.

[0182]

chunk map() includes information regarding the
positions of the chunks of the mZts file "00001.mzZts". The
position of each chunk is represented by, for example, a
Source Packet Number (SPN}. A specific examples of

chunk map() will be described below.



In the file system layer, stream files (an m2ts file - 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 USE 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 L[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 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[1] is an extent. When the m2ts file "00002.m2ts" is specified by the application as a file to
be read, tl%dx_)g@igons of 140] and 141] on the optical disc 2 are identified by the UDE file system and
read by the disc drive 32. [0192] In the ilvt file "00001.ilvt", the entirety of R[0], D[O], R[1], and L[1]

is one extent. Whepihe ilviefilei+93 24 15 2 diagram illustrating an example
of a clpi file "00002.clpi™.
[0184]

As with the clpi file "0000l.clpi"™, the clpi file
"00002.clpl"” includes number of source packetsZ, which
represents the number of source packets included in the m2ts
file "00002.m2ts"™, EP map, and chunk map().

(018517

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

[018¢]

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 lavers including a physical layer, a
file system layer, and an applicaticn layer. The PlayList
file of Fig. 23 and the clpi file of Fig. 24 are information
for the application layer, which 1s 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 mZts file
for the R video stream are interleaved and recorded.

(0188}

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



"00001.ilvt" is specified by the application as a file to be read, the positions of R[0], L[0], R[1], and L[1]
on the optical disc 2 are identified by the UDF file system and read by the disc drive 32. [0193]
[Operation Example 1] Here, referring to the flowchart of Fig. 26, the process of 3D playback that is
performed in accordance with the PlayList file of Fig. 23 will be described. [0194] if MVC_flag=1,
the controller 31 (the application for managing playback of content executed by the controller 31) starts
3D playback in accordance with a user operation performed on the operation section 37. [0195] In
step 51, the controller 31 identifies the PID of the ttansport packet of the Main TS included in the L
video stream from the description of STN table(). [0196] 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 deseripipnaf3Thalle_extension(. ad ldenfiis e PIR of (e YansRayg pagket of the Sub
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.
[01889]

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, 1n the example illustrated in Fig. 25, each of
L0} and L[1] is an extent in the m2ts file "00001l.m2ts".
When the mZ2ts file "00001.m2ts"™ is specified by the
application as a file to be read, the positions of LI0] and
Lil} on the optical disc 2 are identified by the UDF file
system and read by the disc drive 32.

[0191]

In the mZts file "00002.m2ts", each of R[0] and R[1] is
an extent. When the mZts file "0000Z.m2ts" is specified by
the application as a file to be read, the positions of R{(]
and R[1] on the cptical 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 R{0],

LIO], Ril}l, and LI[1l] is one extent. When the ilvt file



- 54 - [0197] In step S3, the controller 31 identifies the filename of the dpi file that corresponds to the
m2ts file of the Main TS that includes the L video stream as "00001.clpi" from
Clip_Information_file_name in Playltem(). [0198] In step S4, the controller 31 identifies the filename of
the dpi file that corresponds to the m2ts file that includes the R video stream as "00002.clpi" from
Clip_Information_file_name in SubPlayltem() of the SubPath to which SubPath_type=8 is set and for
which SubPath_id=0 in SubPath entries extension(). [0199] In step SS, the controller 31 identifies
the ilvt file "00001.ilvt", whose filename includes t@%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
Iéwde%%g?zog. In step §61thet%or}3treoller 31

m2ts f”.e a“@otﬁﬁ pl ”etmd;lLJgeg i@ag}. 9!3' f rthg e Cation z :
determines that "gOO Illvt", which’isidenti |e%}|[n s? p g% he fileto baesre%dfénﬁ causes the disc
drive 32 to-tead therfile fo8% + i ons of R{0), L[0], R{1], and L[1] on the

optical disc 2 are identified by the UDF file svstem and

read by the disc drive 32.

[0193]

[Cperation Example 1]

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

[0194]

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

[0195]

In step 31, the controller 31 identifies the PID of the
transport packet of the Main 78 inciuded in the L videc
stream from the description of STN table().

[0196]

In step 352, the controller 31 identifies
ref to_SubPath id=0, which is the value of SubPath id of the
JubPath 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.



- 55 - the optical disc 2 through the USE' file system. L video stream and the R video stream data,
which has been read as data of the ilvt file "00001.ilvt" by the disc drive 32, is supplied to the
separation unit 51 of the decoding section 36. [0201]  Note that, when a random access or the like
has been specified and therefore decoding is started from a predetermined EP included in SF map,
data on and after the EP is read from the file to be read. ES map includes information regarding the
positions of source packets for specifying the positions of EPs and the like. [0202]  In step 57, the
controller 31 controls the separation unit 51 to sepayate the data read from the optical disc 2 into L
video data and R video data on the basis of chunk map() of the dpi file "00001.cipi" and chunk map()
of the dpi file "00002.clpi". [0203] The L video stream data, which has been separated by the
separation Hﬁ_‘ié%’ IS output to the read buffer 52, and the R video stream data is output to the read
buffer 55. %eparation of data, which is performed by using chunk _map(), will be described below.

[0204] - 56 -  Thedransport, pagket ebthers vides sireanydata storad inthesead buffer 52 is
extracted by the PID filter 53 on the basis of the PID that is identified in step Si, and is supplied to the

decoder 60fthtdughctheES buffer-54 andahe switch &9, ThettranspbdrtspatketofthetRvideo stream
data stored in the read buffer 55 is extracted by the PID filter 56 on the basis of the PID that is
idenﬂﬁedﬁ?ﬂﬁp%&,that includes the L” video stream as "0000L.clpi"
from Clip Information file name in PlayItem().
[0188]
In step 34, the ceontroller 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
toe which SubPath_type=8 is set and for which SubPath id=0 in
SubPath_entries extension().
[0199]
-In step 85, the controller 31 identifies the ilvt file
"O0001.4ilvt", whose filename includes the extension ilvt and
five characters that are the same asg 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
mzts file and the clpi file included in the Clip for the L
video.
[6200]
In step 56, the controller 31 determines that
"00001.11vt", which is identified in step 83, is the file to

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



and is supplied to the decoder 60 through the switch 57, the ES buffer 58, and the switch 59. [0205]
In step S8, the decoder 60 decodes (plays back) the packets that are successively supplied from the
switch 59. [0206] When the L video stream and the R video stream are included in different TSs
and the TS files are interleaved and recorded on the optical disc 2, 3D 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 aftef:number of chunks, information _ _ regarding
chunks is described for the number of chunks that - 57 -
the optical disc 2 through the UDF file system. L wvideo
stream and the R video stream data, which has been read as
data of the ilvt file "00001.ilvt" by the disc drive 32, is
supplied to the separation unit 51 of the decoding section
36.
(G201}
Nete that, when a random access or the like has been
specified and therefore decoding is started from a
predetermined EP included in EP map, data on and after the
EP 1s read from the file to be read. EP map includes
information regarding the positions of source packets for
specifying the positions of EPs and the like.
[02021
In step S7, the contreoller 31 controls the separation
unit 51 to separate the data read from the optical disc 2
into I video data and R video data on the basis of
chunk map() of the clpl file "0000l.clpi" and chunk map() of
the clpi file "00002.clpi™.
{02037
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.

(C204]



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 "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 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 S2,
and is supplied to the decoder 60 through the switch 57, the
ES buffer 58, and the switch 59.

[0205]

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

When the L video stream and the R video stream are
included in different TSs and the TS files are interleaved
and recorded on the optical disc 2, 3D playback 1s performed
as heretofore described.

[0207)
[Separation of Data by using chunk map{)]

Fig. 27 1is a diagram illustrating an example of the
syntax of chunk map().
[0208]

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

regarding chunks is described for the number of chunks that



The first value 0 of SPN chunk start[i] means that, as illustrated in the middle part of Fig. 29, assuming
that the start position of the first chunk of the m2ts file "00001.m2ts" is the reference, the SPN from the
reference position to the start position of the first chunk L[0] is 0. [0213] The second value al means
that the SPN from the - 58 - reference position to the start position of the second chunk L[1] is al.
[0214] The third value a2 means that the SPN from the reference position to the start position of the
third chunk L[2] is a2. [0215] The (n+1)-th value an means that the SPN from the reference
position to the start position of the last chunk L[n] is-an. [0216] Part B of Fig. 28 is a diagram
illustrating the dpi file "00002.clpi", and number_of source_packets is

is specified hers,.
[G209]

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.

[G210]

Fig. 28 is a diagram illustrating a specific example of
a clpl file including chunk map().

[0211]

Part A of Fig. 28 is a diagram illustrating the clpi
file "0C001l.clpi™, and number of source packets is
"number of source_packetsl". Moreover, number of chunks of
chunk map{) is n+1, and SPN chunk start(i] are 0, al, a2,
an.

[0212]

The first wvalue 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.mZts" is the reference, the SPN from the reference
position te the start position of the first chunk L[0] is 0.
[0213]

The second value al means that the SPN from the



"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[0] is 0. [0218] The second value bi means that the SPN from the reference position to the
start position of the second chunk - 59 - R[1] is bl. [0219] The third value b2 means that the SPN from
the reference position to the start position of the thigd chunk R[2] is b2.

reference position to the start peosition of the second chunk
L[1] is al.
[0214]

The third value a2 means that the SPN from the
reference position to the start position of the third chunk
Li2] is aZz.

[0215]

The (n+l)-th value an means that the 3PN from the
reference position to the start position of the last chunk
L[n] is an.

[0216]

Part B of Fig. 28 is a diagram illustrating the clpl
file "00002.clpi"™, and number of source packets 1is
"number of source packets2". Moreover, number of chunks of
chunk map() is n+l, and SPN_chunk_start{i] are 0, bl,

L2, ... , bn.
[0217]

The first value 0 of SPN_chunk start[i] means that, as
illustrated in the upper part of Fig. 2%, assuming that the
start position of the first chunk of the mZ2ts file
"O00002.m2ts™ 1s the reference, the SPN from tThe reference
position to the start position of the first chunk R[C] 1s OC.
[0218]

The second value bl means that the 3PN from the

reference position to the start position cf the second chunk



[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 the order of R[0], 1,[0], R[1], L[1],, R[n], L[n]. [0222] Moreover, the separation unit 51 separates
data corresponding to the SPN al from the end_posiion of R[0] as L[0], and separates data
corresponding to an SPN b2-bi from the end position of L[0] as R[1]. The separation unit 51 separates
data corresponding to an SPN a2-al from the end position of R[1] as L[1]. - 60 - [0223] Likewise,
the separ%ti }urli 5] 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 offg[m:lkas R[n]. 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 dpi file _ _ "00001.clpi"
and an from the Bhd position ofzR[r¢ ab4d [plefoR24ihat the SPN from the

reference position to the start position of the third chunk
R{2] 1s bZ.
[0220]

The (n+l)-th value bn means that the 3PN from the
reference position to the start pesition of the last chunk
E[n] is bn.

[0221]

As illustrated in the lower part of Fig. 29, when dats
read by the optical disc 2 1is supplied, the separation unit
51 separates data corrésponding 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
"O0001.4i1lvt™ is gspecified as the file to be read, data items

are supplied to the separation unit 51 in the order of R[0],

[czz2z]

Moreover, the separation unit 51 separates data
corresponding to the SPN al from the end position of RIO] as
L[0], and separates data corresponding to an SPN bZ-bl from
the end positicn of L[0] as R{l]. The separation unit 51
separates data corresponding to an SPN aZ-al from the end

position of R[1] as LJ[1].



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 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 MVO file type=1, two corresponding streams including
an L video stream and an R video stream are respectively divided into the same number of chunks.
For R[i] and LW that are interleaved, the chunkfogthe.L video stream and the chunk for the R video
stream having the - 61 - same index i have the same playback time. [0227] Fig. 30 is a diagram
illustrating the syntax of EP map() described in a c pi file. [0228] EP_map() is referred to for identifying
the start [0223]

Likewise, the separation unit 51 separates data
corresponding to an SPN that is the difference between the
value of number of source packets? described in the clpil
file "00002.clpi” and bn from the end position of Lln-1] as
R[n]. 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
"00001l.clpi™ and an from the end pesition of R[n] as Ln].
[06224]

Iin 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 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().

[0z226]

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

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



position of decoding when performing a random access or the like, number of EP entries represents
the number of [Ps _ _ _ (entry points). [0229] The description on and after number_of EP_entriesis .
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 [P map so
as to correspond to each other. When an EP is specified, the read start address is identified on the
basis of PTS EP start[i] and SPN EP start[i] of the specified EP, and the file is read. [0230] [Specific
Example 2 of PlayList file] Part A of Fig. 31.s adiagram illustrating another specific example of a
PlayList file. [0231] The RlayList in part A of Fig. 31 is a PlayList for controlling 3D playback when
the L video stream and the R - 62 -

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

Fig. 30 1is a diagram illustrating the syntax of
EP map() described In a clpi file.

[0228]

EP map() 1s 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 5PN of EP. In this
way, the PTS and the SPN for each entry point are regilstered
in the EP map sc as to correspond to each other. When an EP
ig specified, the read start address is identified on the
basis of PTS EP start{i] and SPN EP start{i] of the
specified EP, and the file is read.

(02307
[Specific Example 2 of Playlist file]

Part A of Fig. 31 is a diagram illustrating another

specific example of a PlaylList file.
02317
The PlaylList in part A of Fig. 31 is a Playlist for

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



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 ApplinfoPlayList() in part A of Fig. 31, and MVC _file_type=0 as described in Playltem().
[0233] Clip_Information_file_name of Playltem() is "00001". The dpi file included in the Clip for the L
video is identified from this description. Moreover, the start position and the end position of the
playback interval of the Play em are respectively identified from IN time and OUT time of Playltem(),
and the PID of the transport packet included in the:L video stream is identified from STN table(). [0234]
The PID of the transport packet included in the R video stream is identified from STN table extension()
of ExtensionData(). In the case of this example, the value of type of STN table extension() is 1. [0235]

Part B of Fjg31 5,2 diagram llusyating the syptapx,of the dpi file "0QQ0], dpi; [0236] ;63
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=1l as described in
AppInfoPlaylist () in part A of Fig. 31, and MVC file type=0
as described in PlayItem().

[0233]

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

[0234]

The PID of the transport packet inciuded in the R videc
stream is identified from STN table extension() of
Extensionbata (). In the case of this example, the value of
type of STN table extension() is L.

[0235]

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

of the clpi file "(00001.clpi™.

(02367



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]  Asillustrated 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.m2ts" are separated on the basis of the PID. [0240] [Operation Example 2]

Referring to the

flowchart of Fig..33, the pracess of 3B, plggl%cl%thﬁlsfgarformed mhaeccgigﬁn%l\ygh the PlayList file

illustrated in Fig. 31 will be described.

"00001.clpi™ includes EP map. In this example, a value

other than 1 1s set for MVC file type, and the clpi file

does not include chunk map({).

[0237]

Fig. 32 is a diagram illustrating the concept of file

management that i1s performed on the basis of the file
illustrated in Fig. 31.

[0238]

As illustrated in Fig. 32, cone T3 that includes the 1L

video stream and the R video stream is managed by the m2ts

file "00001.m2ts".
(02391

When an application specifies the m2ts file

"000C1.mZts™ as the file to be read, the position at which

the mZts 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 mZts file "0000L.mZts™

separated on the basis of the PID.
10240]

[Operation Ixample 2]

are

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.



In step S21, the controller 31 identifies the DID 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
DID 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 video stream and the R video stream as "00001.clpi"
from Clip_Information_file_name in Playltem(). Because MVC flag=1 and MVC file type=0, it has been
identified that _- the L video stream and the R vidg@ stream are included in one Main TS. [0244] In
step 324, the controller 31 determines that "00001.m2ts" is the file to be read, and causes the disc
drive 32 to read the file from the optical disc 2 through the UDR 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

In step 3521, the controller 31 identifles the PID of

the transpert packet cf the Main TS included in the L video
stream from the description of STN table().
[0242]

In step 822, the contrecller 31 identifies the PID of
the transport packet of the Main 75 included in the R video
stream from the description of 3TN table extension().

[0243]

In step $23, the controller 31 identifies the filename
of the clpi file that corresponds to the m2ts file including
the L video stream and the R video siream as "0000l.clpi”
from Clip Infeormation file name in Playltem(). Because
MVC flag=l and MVC file type=0, it has been identified that
the I, video stream and the R videc stream are included in
one Main TS.

(02447

In step S24, the contrecller 31 determines that
"00001.m2ts" is the file to be read, and causes the disc
drive 32 to read the file freom the optical disc Z through
the UDF file system. Data of the mZts file "000C1l.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 1s extracted



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

another exgumple 012 FlayL st e, 10250] . The Rlaylstl Ilustyated 0,352 Praylis o

controlling D play a when a TS including the L video
53 on the basis of the PID identified in step 321. The data

for the extracted transport packet 1s supplied to the
decoder 60 through the ES buffer 54 and the switch 59.
[0246]

Moreover, the transport packet of the R video stream is
extracted from the data stored in the read buflfer 52 by the
PID filter 53 on the basis of the PID identified in step S52Z22.
The data for the extracted transport packet is supplied to
the decocder 60 through the switch 57, the ES buffer 58, and

the switch 5¢&.

In step 525, tThe decoder 69 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.

[(0249]
[Specific Example 3 of Playlist File]

Fig. 34 1s a diagram i1llustrating still anocther example
of a PlayList file.

[0250]
The PlayList file 1llustrated in Fig. 34 is a Playlist

for controlling 3D playback when & TS including the 1L video



- 66 - stream Is recorded on the optical disc 2 and a TO including the R video stream is recorded in the
local storage 34. For example, when the R video stream is downloaded from the server 22, a PlayList
recorded on the optical disc 2 is updated so that information regarding the R video stream is added, is
recorded in the local storage 34, and is managed by the controller 31. [0251] MVC_flag=1 as
described in ApplinfoPlayList() in Fig. 34, and MVC file type=2 as described in Playltem(). [0252]
Clip_Information_file_name of Pia _am() is "00001". The dpi file included in the Clip for the L video is
identified from this description. Moreover, the stargposition 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(). [0253]

Informatiopy 6g2cing a.SubRaib hat el g g Rovidgg sireams descred in ExtensionData)).

Also in this example, the number of normal SubPaths is O (the value of number of SubPaths (the

fourteenthline of Kig4dd) istQean anrd SubPath:id=0ris assigned4da the- SubBattsthat refers to - 67 -
the R video stream. As illustrated in Fig. 34, SubPath_type extension=8, which means that the
SubPath refersrio the Rvided strefiny isiset ia'SubPath Sexiensiond@254Fom the

server 22, a PlayList recorded on the optical disc 2 is
updated so that information regarding the R video stream 1is
added, is recorded in the local storage 34, and is managed
by the contrclier 31.
[0251]
MVC_flag=1 as described in AppInfoPlaylList() in Fig. 34,

and MVC file type=2 as described in Playltem().
(02527

Clip Information_file name of Playltem(] is "0000L".
The clpi file included in the Clip for the L video 1is
identified from this descripticn. Morecver, the start
position ana the end position of the playback interval of
the PlayItem are respectively identified from IN time and
CUT time of PlayItem{(), and the PID of the transport packet
included in the L video stream is identified from
STN table{).
(02531

Information regarding a SubPath that refers to the R
video stream is described in ExtensionData{). Also in this
example, the number cof normal SubPaths is 0 {(the value of
number of SubPaths (the fourteenth line of Fig. 11) 1is 0),

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



Clip Information 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 position of 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 P{D_(ref_to R video_PID) of the transport packet
included in the R video stream are identified from SIN 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

cpifile. -68- . RatA ofFig. 35 is adiagram.illustrating anexample of the dpi file "00001.clpi”. As
illustrated in part A of Fig. 35, the dpi file "00001.clpi" includes E _map.'Part B of Fig. 35 is a diagram

illustratingsam exampie pkthe:dpifile; {00003 clpil.As ilustiatedrinpartB of fig2a35, the dpi file
"00003.clpi" also includes EP_map. [0258] For example, EPmap included in the dpi file
"00001.clpi¢ ad £F amap includddigrthe s fite, "00003&dpit Includetinfdrnatibarrégarding 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 streafffatiwhich playback is started by using EP_map included in the dpi file "00001.clpi" and the

position of the Rc\ii 0 fH?%%%ttVX@ﬁh Pﬁy@aggﬂ%s@ftegﬁyplﬁi% ggmmjapcj@cluded 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 dllustratingdhe coneeptraf fitey sranagementipat is pesformed . byausing thenfiles in Figs. 34
and s Clip for the R video is identified from this description.
The clpi file "C0003.clpi"™ is alsc downloaded from the
server 22 together with the mZ2ts fiile "00003.mZts” for the
corresponding R video stream and 1s stored in the local
storage 34.
[0255]

Moreover, the start position and the end position of
the playback interval of the SubPlavitem are respectively
identified from SubPlayItem IN time and SubPlayIltem OUT time
of SubPlayltem{) 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{). 1In the case of this example, the
value of type of STN table extension() is 2.

[0256]

Fig. 35 is a diagram illiustrating the syntax cf a clipi

file.

[0257]



[0260] As illustrated in Fig. 36, a TS including the L video stream recorded on the optical disc 2 is
managed by the m2ts file "00001.m2ts". Moreover, a TS including the R video - 69 - stream recorded
in the local storage 34 is managed by the m2ts file "00003.m2ts". [0261] For a BD, data recorded on
the BD and data recorded in a local storage are managed by a virtual file system in which a file
system, such as a UDF file system, for managing data recorded on the BD and a file system for
managing data recorded in the local storage are merged together. A player including the local storage
generates such a virtual file system, and manageg glata recorded on the BD and data recorded in the
local storage. [0262] When an application specifies a file to be read, the virtual file system identifies
whether the file is recorded on the BD or in the local storage and identifies the address representing

the recorded position op the reqarding-megium, ancLthe file s read.fsom e identified address of the

identified recording medium. [0263]  For example, when the application specifies the m2ts file
"00001.m2ts" tthe virtyal fife systenvidentities-that the m2ts files*0000dam2ts" istecorded at a
predetermined position on the optical disc 2, and the file is read by the disc drive 32.

Fig. 35, the clpi file "C000l.clpi" includes EP map. Part B

of Fig. 35 is a diagram illustrating an example of the clpi

file "C0003.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
"00001l.clpdi” Qnd 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 video stream at
which playback is started by using EP map Iincluded in the
clpi file "0CO00l.clpi"”™ and the position of the R video
stream at which playback is started by using EP_map included
in the clpi file "00003.clpi” are at the same position along
the time axis with respect to the time t0.

[0259]

Fig. 36 is a diagram i1llustrating the concept of file
management that is performed by using the files in Figs. 34
and 3k,

[0260]

As illustrated in Fig. 36, a TS including the L wvideo

stream recorded on the optical disc Z is managed by the mZts

file "00001.m2Zts™. Moreover, a TS including the R video



[0264] - 70 -  Moreover, when the application specifies the m2ts file "00003.m2ts", the virtual file
system identifies that the m2ts file "00003.m2ts" is recorded at a predetermined position in the local
storage 34, and the file is read. [0265] [Operation Example 3] Referring to the flowchart of Fig. 37, the
process of 3D playback performed in accordance with the PlayList file of Fig. 34 will be described.
[0266] In step S41, the controller 31 identifies the PID of the transport packet of the Main TO included
in the L video stream from the description of STN_table(). [0267] In step 042, the controller 31
identifies that ref to SubPath id=0, which is a valug of SubPath id of the _ _

stream recorded in the local storage 34 is managed by the
mZ2ts file "00003.mZts".
f0261]

For a BD, data recorded on the BD and data recorded in
a local storage are managed by a virtual file system in
which a file system, such as a UDF file system, for managing
data recorded on the BD and a file system for managing data
recorded in the local storage are merged together. A player
including the local storage generates such a virtual file
system, and manages data recorded on the BD and data
recorded in the local storage. |
(0262}

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

[0263]

For example, when the applicaticon specifies the mits
file "00001.mZts"™, the virtual file system identifies that
the m2ts file "0C001.m2ts" is recorded at a predetermined
position on the optical disc 2, and the file is read by the
disc drive 3Z.

[0264]



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 043, the
controller 31 identifies the filename of the dpi file that corresponds to the m2ts file of the Main TO that
includes the L video stream as "00001.clpi" from Clip_infor a'ion file name in Playitem(). In step
544, the controller 31 identifies the filename of the dpi file that corresponds to the m2ts file that
includes the R video stream as "00003 dpi" from Clip_Information ile name in SubPlayltem() of the
SubPath to which SubPath_type=8 is set and that;as.SubPath_id=0 in SubPath entries extension().
[0270] In step 545, the controller 31 determines that "00001.m2ts" is the file to be read, and
causes the disc drive 32 to read the file from the optical disc 2 through the virtual file system. [0271]

n step 545, the genttaler 31 delermings WaL 00008 MRS tne fle o be tegds andseads the fle

from the local storage 34 through the virtuaf file 'system. [0272] Data of the m2ts "00001.m2ts",

which is rearh by thendisg drivend?, is supplieditothe sead buffer22 threugh the sepanadion 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 filtst 53 dni. ive BASIS ©F the’PHD identified dir Step 341 an@ seppliedrtoithedecoder 60 through

the ES buffer 54 and the switch 59. i . ,
position in the local storage 34, and the file is read.

[0265]
{Operation Example 3]

Referring to the fleocwchart of Fig. 37, the process of
3D playback performed in accerdance with the PlayList file
of Fig. 34 will bhe described.

[0z26¢]

In step 541, the contreller 31 identifies the PID of
the transport packet of the Main TS included in the L video
stream from the description of STIN table().

(0267}

In step $42, the controller 31 identifies that
ref to SubPath id=0, which 1is 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 21 identifies the filename
of the c¢lpi file that corresponds to the mZts file cof the
Main TS that includes the L wvideo stream as "00001.clpi”
from Clip Information file name In PlayItem().

[0Z269]



[0273] On the other hand, data of the m2ts file "00003.m2ts", - 72 - which is read from the local
storage 34, is supplied to the read buffer 55 through the separation unit 51, and is stored. The
transport packet of the R video stream data stored in the read buffer 55 is extracted by the PID filter 56
on the basis of the PID identified in Step S42, and is supplied to the decoder 60 through the switch 57,
the ES buffer 58, and the switch 59. [0274]  In step S47, the decoder 60 dedodes (plays back) the
packets that are successively supplied from the switch 59. [0275] When the TS including the L
video stream is recorded on the optical disc 2 and;the. TS including the R video stream is recorded in
the local storage 34, 3D playback is performed as heretofore described. [0276] [Operation of
Performing 20 Playback] The operation of performing 20 playback of content recorded on the

optical disc 2 in ggc%rggnc% szith tlgg gabgggt@ ngii%trfilgi/viliggld% rg%g§9%77f]l 1o f1g:E, itis

assumed that the L vi stream and the R video stream are include ifferent TSs and that the
m2ts files thereet are interteavedrand-stored-enr the, aptieal disee2 rhesarrangement-of data on the

optical disc 2 is
includes the R video stream as "000C3.clpi™ from
Clip Information file name in SubPlayltem() of the SubPath
to which SubPath type=E8 is set and that has SubPath id=0 in
SubPath entries extensicn().
102703

In step 545, the controller 31 determines that
"00001.m2ts" is the file to be read, and causes the disc
drive 32 to read the file from the optical disc 2 through
the virtual file svystem.

[0271]

In step 54¢, the contrecller 31 determines that
"O00003.m2ts" is the file to be read, and reads the file from
the local storage 34 through the virtual file system.

(02723

Data of the mZts file "00001.m2ts", which is read by
the disc drive 32, 1s supplied to the read buffer 52 through
the separation unit 51, and 1s stored. The transport packet
of the I video stream data stored in the read buffer 52 is
extracted by the PID filter L3 on the basis of the PID
identified in step 541 and supplied to the decoder 60
through the ES buffer 54 and the switch 59.

[0273]

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



- 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 performs processing. [0279]  The descriptions of the PlayList file of Fig. 23
to be read are underlined in Fig. 38. As illustrated in Fig. 38, the descriptions of ExtensionData(),
which is information that is referred to when playing back the R video stream, are not read. [0280]
Moreover, the descriptions of the dpi file in part A of Fig. 24 to be read are underlined in part A of Fig.
39. As illustrated in part A of Fig. 39, chunk _map{),; which is 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 dpi file "00002.clpi” is not read. [0281]  The process will be described as follows. The

maybaCk@ngﬁuﬁ%ly@ﬁ&*%@%ﬁBég%p%&@gfkg¥%¥®8§t@%, is supplied to the
read buffer 55 through the separation unit 51, and is stored.
The transport packet of the R video stream data stored in
the read buffer 55 1s 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 switch 57, the ES buffer 58, and
the switch 59.
[0274]

In step 847, the decoder 60 decodes (plays back) the
packets that are successively supplied from the switch >9.
(02753

When the TS including the L video stream 1s recorded on
the optical disc 2 and the TS including the R video stream
is recorded in the locel stcorage 34, 3D playback is
performed as heretofcore described.

162761
[Cperation of Performing 2D Playback]

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

[0277]

Here, it 1s assumed that the L videso stream and the R
video stream are included in different TSs and that the mits
files thereof are interleaved and stored on the optical disc

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



filename of the dpi file that corresponds to the m2ts file including the L video stream as "00001.clpi"
from - 74 - Clip_Information_file_name in Playltem(). Moreover, the playback apparatus 1 identifies
the PID of the transport packet included in the L video stream from the description of STN table().
[0282] The playback apparatus 1 reads the m2ts file "00001.m2ts" from the optical disc 2 through
the ODE 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 buffet 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 d %rét%erda\?/ grgffr%ri%e. to-Eig. 25’[9'}91 like, is; a file that can be.ysed when performing
2D playback with a playback apparatus that is capable of performing 3D playback and when

performing 20-playback with B playback-appasatus that is 1ot capable-of perferming3D playback.
Thus, it is not necessary to prepare a file for each of a playback apparatus that is capable of
performing 3P/ glayback and a playback apparatus that is not capable of performing 3D playback, and
- 75 - compatibility of the PlayList Like and the optical disc 2, on which the PlayList file is recorded, can

be maintained. [0284[[EXafHié Configufafioh of RecdraingAfparatush* 2 ig 4o 54 Biock diagram
lllustrating an example;configyration of a soffwae production segtian 101, 10283l

performs processing.
[(0279]

The descriptions of the Playlist file of Fig. 23 to be
read are underlined in Fig. 38. As illustrated in Fig. 38,
the descriptions of ExtensionData(), which is information
that is referred to when playving back the R video stream,
are not read,

[0280]

Moreover, the descriptions of the c¢lpi file in part A
of Fig. 24 to be read are underlined in part A of Fig. 39.
&s illustrated in part A of Fig. 39, chunk map(), which is
information that is referred to when playing back the R
video stream, 13 not read. Moreover, as illustrated in part
B of Fig. 39, the entirety of the clpili f£ile "00002.clpi”™ 1is
not read.
iczs1]

The process will be described as follows. The playback
apparatus 1 that performs 2D playback identifies the
filename of the clpl file that corresponds to the mZts file

including the L wvideo stream as "00001l.clpi"™ from



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 gs 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 generates a-RlayList filedhat has been desgribed with reference (0. £1g. 11, [0288] A

multiplexing unit 117 multiplexes the video data, the audio data, and the non-stream data together with
a synchropizing-signak gpdoutputs muliptexed tata than ermor correction eaceding wnit 118. [0289]
The error correction encoding unit 118 adds an error correction code to the data multiplexed by the
rnmﬂmeﬂﬁ@ghﬁqupgxgmﬁd in the L video stream from the description

of STN table().
[0282]

The plavback apparatus 1 reads the mZts file
"00001l.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 1s plaved back. Because data
cutput from the playback apparatus 1 is only the L video
stream data, the display apparatus 3 displays a ZD image on
the basis of the 1 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 ig capable of performing 3D playback and a playback

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



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] 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 be provided in the recording apparatus. [0294] A
premastering section 131 performs a mastering pracess 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 master digg lr(%duccgig;)n siﬁactiggélazﬂ g&m@ster diSCdWH‘fQ is made (EEf %{gl%s(:ogthe like, is

T T 5L i o -
prepared,Ccélchq&pfff1 récor mgymaterla ,%vhlch eludes & jpﬁoﬁonresst and‘thie ﬁﬁe, is applied to the master

disc. Thus;a reeording master-disg is: produced (02961 Inithe master discrrgeording.section 133, a
_Laser beam

[0284;

[Example Configuration of Recording Apparatus]

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

(0285]

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

[0286]

An audio encoder 113 encedes 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,
rgz87]

A data encoder 115 encodes various data items described
above excluding those for videc and audio, such as a
FlayList file and the like, and outputs encoded data to a
buffer 1l6. For example, the data encoder 115 sets the
above-described SubPath entries extension (Fig. 15j,

=

STN_table extension (Fig. 18), MVC_flag (Fig. 12), and



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 master disc, and a metal
master disc, to which the pits are transferred from the glass master disc, is produced. Further, a metal
stamper is produced from this metal master disc, agd.the metal stamper is used as a metal mold.
[0298] In a molding section 135, a material, such as PMMA (acrylic), PC (polycarbonate), or the
like is poured into the metal mold by injection or the like, and is cured. Alternatively, 2P (UV curable

resin) or the like js applied.onto the metal stamper.and then s sured by ircadiating UM rays. Thus, the

pits on the metal stamper can betransferred onto a replica that is made of a resin. [0299] Ina
layer-forming seetion 436..a teflective tayer isrtormedortthereplica by deposition, sputtering, or the
like. Alternatively, a reflective layer is formed on the replica by spin coating. [0300] Ina

post-procéssifig 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 oftidai thec™Z "Gt whith datd thatcanbe payed Back by the piayack apparatus 1 is

reawdedgigggw%ggg} and the non-stream data together with a
synchronizing signal, and ocutputs multiplexed data to an
errcr correction encoding unit 118.

[0289]

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

[0290]

2 modulation unit 119 modulates data supplied from the
error correction encoding unit 118, and ocutputs modulated
data. The output of the modulation unit 119 is software
that can be plaved back by the playback apparatus 1 and that
iz recorded on the optical disc 2.

[0291]

The software production section 101 having such a
configuration is provided in the recording apparatus.
[0z292]

Fig. 41 1s a diagram illustrating an example
configuration including the scftware production section 101.
[0293]

A part of the configuration illustrated in Fig. 41 may



[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
computer that is built in a dedicated hardware, a general-purpose computer, or the like. [0302]  Fig.
42 is a block diagram illustrating an example configuration of the hardware of a computer that
executes the series of processing described above in accordance with a program. [0303] A CPU
(Central Processing Unit) 151, a ROM (Read Qnly Memory) 152, and a RAM (Random Access
Memory) 153 are interconnected by a bus 154. [0304]  Moreover, an input/output interface 155 is
connected to the bus 154. An input unit 156 including a keyboard, a mouse, and the like; and an

output unit Q,Sgggq)ggigg aﬂi_sp@g,_gggsg!ﬁ%@n dl%gigyg@@gq connected to the input/output interface

155. Moreover, a storage unit 158 including a hard disk, a non-volatile memory, and the like; a
communicatiopasunit 159 including a network interface and the like; and a drive 160 that drives a
removable media 161 - 80 - are connected to the input/output interface 155. [0305]

A premastering section 131 performs a mastering process
on a record signal that has been generated by the software
production section 101, and a signal having a format tc be
recorded on the optical disc 2 is generated. The generated
signal is suppliéd to a master disc recording section 133.
[0295]

In a recording master disc production section 13Z, a
master disc, which is made of glass or the like, 1is prepared,
and a recording material, which includes a photo resist and
the like, is applied to the master disc. Thus, z recocrding

master disc is produced.

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 masgter disc is ilrradiated with the laser beam.
Thus, the photo resist on the master disc is exposed to
light in accordance with the record signal. Subseguentliy,
the master disc 1s 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



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. [03071 The program executed by the
computer may be a program that performs processing.in a time series in the order of the description of
the present specification, or may be a program that performs processing parallely or at necessary
timing when the program is called. [0308] An embodiment of the present invention is not limited to

the embogiment deseidbed apave, and may be.modified.jn varigug,uays within the. spitit-and scope of
the present invention. Réference Signs List - 81 - [0309] 1p|ayback apparatus 2optical disc 3display

apparatus:ransferred from the glass master disc, i1s produced.
Further, a metal stamper 1s 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 intoc
the metal mold by injection or the like, and 1is cured.
Alternatively, 2P (UV curable resin) or the like is applied
onto the metal stamper, and then is cured by irradiating UV
rays. Thus, the pits on the metal stamper can be
transferred cnto a replica that is made cof a resin.

[0299]

In a layer-forming section 136, a reflective layer 1s
formed on the replica by deposition, sputtering, or the like.
Alternatively, a reflective layer is formed on the replica
by spin coating.

[G300]

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

[0301]



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

- 78 -

[Example Configuration of Ccmputer]

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 iz built in a
dedicated hardware, a general-purpose computer, or the like.
[0302]

Fig. 42 is a block diagram illustrating an exampie
configuration of the hardware of a computer that executes
the series of processing described above in acccrdance with
a program.

[0303]

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

[0304]

Moreover, an input/output interface 155 is connected to
the bus 154. An input unit 156 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 135. Moreover, a storage unit 158
including a hard disk, a non-volatile memory, and the like;
a communication unit 159 including a network interface and

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



[Claim 1] An information processing apparatus comprising  setting means that sets information for
specifying a sub playback path that refers to an extended stream and information for specifying a BID
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 fieldsbeing a field in which information regarding a
stream number is described. [Claim 2] The information processing apparatus according to Claim
wherein the basic stream and the extended stream are respectively a Base view video stream and a

Dependent view. yideo stream 5h§ttkpgeiqg§i§£a/tgg@£yuetn%ofgmgﬁ yideo,stream using H.264 AVC/MVC

encoding method, and  wherein the setting means sets in the first field, as information for specifying
the sub playlack path, information representing that a type of the sub playback - 83 - path is a path
that refers to the Dependent view video stream and a filename of a file for clip information that is
attribute informatiofn regardingpthie Deperdident view bideaxtreant JClaimBlarhecimforhtation processing
apparatus according to Claim wherein the basic stream and the extended stream are respectively

a Base vié}ﬁ@id]e%lstrga‘?ﬁ aﬁﬁaﬁﬁ%ﬁen&gﬁﬂﬁe\ﬁ Wd%@ﬁ&rﬁ?ﬁ_ﬁ@%eﬁén%eﬁ%@%%ding a video
e L N C s et e pese e
PID of a tramspart packet ofiibe Dependent view:video si@apkogram, thereby

performing the series of processing described above.

(03061

The program executed by the CPU 151 is, for example,
stored in the remcvable media 161, ¢r is supplied through a
wired or wireless transmission medium such as a local area
network, the Internei, or digital broadcasting, and is
installed in the storage unit 158.

[03071]

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

[0308]

An embodiment of the present invention i1s not limited
to the sembodiment described above, and may be modified in
various ways within the spirit and scope of the present
invention.

Reference Signs List



[Claim 4] An information processing method comprising the step of setting information for
specifying a sub playback path that refers to an extended stream and information for specifying a PID
of a transport packet of the extended stream by using a first field and a second field, the extended
stream and a basic stream being generated by encoding a video stream using a predetermined
encoding method, the first and second fields being defined in an extended field of a PlayList that is
information for - 84 - controlling playback of content, the first field being a field in which information
regarding a sub playback path is described, the sggond field being a field in which information
regarding a stream number is described. [Claim 5] A program that causes a computer to execute
the processing comprising the step of  setting information for specifying a sub playback path that
refers to apa%tgwded 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 generatediby engcodingacvideesireanudsing 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 fist fiel@beikkga fidfdsia which information regarding a sub playback path is described,
the second field being a field in which information regarding a stream number is described. [Claim 6] A
playback apparatus cofmpiisiy’ ~RBAtrol-Mgans that controls playback of an extended stream on the
basis of informatign forfiso%c&fyg\g@ sub playpack path that refers to the extended stream and
information for specifying a PID of a transport packet of - 85 -

12 H.284/AVC decoder

13 Dependent view videc encoder
14 multiplexer

31 controller

32 disc drive

33 mMemnory

34 local storage

35 Internet interface

36 decoding secticn

37 cperation input unit



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.
[Claim 7] The playback apparatus according toClaim 6, wherein 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 wherein
the control means controls playback of the Dependentview 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 vievwsvigleq stream and the PID of a transport packet of the Base view video stream, the
information being set in a field in the Playkist, the field being a field in which information regarding the
main playback path is'desgribed on 8BrICiaifii-8PA Praak Wethebhiprigihg the step of
controlling playback of an extended stream on the basis of information for spe if}‘{in a sub playback
path that refers &-the exletet Stréart andinformatish tor dpecifying & B’fﬁp]ofﬁ ransport packet of

the extended siieam, theexaaded sirear.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 infermatign:-fop specitying-theiPi heing set in afirst field:apd arsecendifietd, dtie first and
second fields being defined in an extended field of a PlayList that is information for controlling
playback dheorahe tise first fisklebeihy adffeldih whichifforrmatiof régarding& sab playback path is
described, the second field being a field in which information regardin 2%str,eam number is described.

[Claim 9] fle&%’roéjﬂ%\?n st 2AHSEES & 'chhiPutér fo gerfotit processing c3mptiing the step of
controlling playback of an extended, siream. op the bagis of infoymatian farspecifying a.sub playback

path that refers to the extended stream and information for specifying a PID of a transport packet of
the ex-ended stieam, the-extended streamsanc: adasicostrennt beingsgereratediby eneading a video

stream using a predetermined encoding - 87 -
in an extended field of a PlayList that is information for
controlling plavback 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.

[Claim 2]

The information processing apparatus accerding to Claim

wherein the bagic stream and the extended stream are
respectively a Base view video stream and a Dependent view
video stream that are generated by encoeding a videco stream
using H.264 AVC/MVC encoding method, and

wherein the setting means sets in the first fileld, as
information for specifying the sub playback path,

information representing that a type of the sub plavback



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.

-~ B3 ~

path is a path that refers to the Dependent view video
stream and a filename of a file for c¢lip information that is
attribute information regarding the Dependent view video
stream.

[Claim 3]

The information processing apparatus according to Claim

wherein 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

wherein the setting means sets in the seccnd field zan
ID of the sub plavback path as information for specifying
the sub playback path and a PID of =z transport packet of the
Dependent view video stream.
[Claim 4]

An information processing method comprising the step of

setting information for specifyving a sub playvback 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 PlaylList that i1s infcormation for



controlling playback of content, the first field being a
field in which informaticn regarding a sub playback path is
described, the second fisld being a field In which
information regarding a stream number is described.
(Claim 5]

A program that causes a computer to execute the
processing comprising the step of

setting information for specifying a sub plavback path
that refers to an extended stream and information for
sbecifying 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 bheing generated by
encoding a video stream using a predetermined encoding
method, the first and second fields being defined in an
extended field of & PlavyList 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
informaticn regarding a stream number is described.
{Claim 6]

A playback apparatus comprising

control means that controls playvback of an extended
stream on the basis of information for specifying a sub
plavback 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 enceding 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 =z
fizld in which information regarding a sub playback path is
described, the second field bkeing a field in which
information regarding a stream number is described.
[Claim 7]

The playback apparatus according to Claim 6,

wherelin 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

wherein the control means controls plavback cof 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
stream and the FID of 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 1s described.



[Claim 8]

A playback method comprising 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 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 PlaylList that 1is
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 1s described.
[Claim 9]

A program that causes a computer to perform processing
comprising the step of

contrelling plavback 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 the sub playback path
Y

and the information for specifying the PID being set in

o)

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 1s described.



