DESCRIPTION Title of Invention: INFORMATION PROCESSING
APPARATUS, INFORMATION PROCESSING METHOD, PROGRAM,
AND RECORDING MEDIUM Technical Field [0001] The present
invention relates to an information processing apparatus, an information
processing method, a program, and a recording medium and, in particular,
to an information processing apparatus, an information processing
method, a program, and a recording medium that allow a reproducing
apparatus to determine which one of a-base stream and an enhancement
stream obtained by encoding multi-view video data using a predetermined
encoding method is a stream of a left image and which one is a stream of
a right image. Background Arb262} pr 1 dmgeneral, two-dimensional
image content, such as motion pictures, is popular. However, recently, 3D
image content that allows users to view a three-dimensional image has

s SR AHOn I T i S oimaes, o adeaien dace
necessary. An example of such a device i1s an ntegral Photography)
1N BORmage sy steor developeddyidibiK fdapamBloadeasting-eofmeration) v

[0004]
Technical Field
[00C1]

The preéent invention relates to an informatiocon
processing apparatus, an information processing method, a
program, and a recording medium and, in particular, to an
information processing apparatus, an information processing
method, a program, and a recording medium that ailow a
reproducing apparatus to determine which one of a base
stream and an enhancement stream obtained by encoding multi-
view video data using a predetermined encoding methed is a
stream of a left image and which one is a stream of a right
image.

Background Art
[G002]

In general, two-dimensional image ceontent, such as
motion pictures, is popular. However, recently, 3D image
content that allows users to view a three-dimensional image
has attracted attention.
f00C3]

To display 3D images, a dedicated device is necessary.



Image data of a 3D image includes image data obtained from multi-view
image data (the image data of images captured from a plurality of
viewpoints). As the number of viewpoints increases and the viewpoints
are distributed over a wider range, a subject can be viewed from a variety
of directions. Thus, a so-called "look-in TV" can be realized. [0005]
Among 3D images, an image having the least number of viewpoints is a
stereo image having two viewpoints (a so-called 3D image). The image
data of a stereo image includes data of a left image to be viewed by the
left eye and data of a right image to be viewed by the right eye. [0006]
In addition, high-resolution image content, such as a motion picture, has a
An |largergmeuntotdata. dn @seerto tecard sueh contentrhaving & lsg88phy)

amount of data, a high-capacité recording medium is necessary. [0007]
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))-ROM (Read Only Memory). Citation List Patent Literature [0008]
[OMEL 1: Japanese Unexamined Patent Application Publication No.

2007-095249 Summary of Invention Technical Problem

Image data of a 3D image includes image data obtained
from multi-view image data (the image data of images
captured from a plurality of viewpoints). As the number of
viewpcints increases and the viewpoints are distributed over
a wider range, a subject can be viewed from a variety of
directions. Thus, a so-called "look-in TV" can be realized.
[0005]

Among 3D images, an image having the least number of
viewpoints is a stereo image having twoe viewpoints (a so-
calied 3D image). The image data of a stereo image includes
data of a left image to be viewed by the left eye and data
of a right image to be viewed by the right eye.
f06006]

In addition, high-resclution image content, such as a
motion picture, has a large amount of data. In order to
record such content having a large amount of data, a high-
capacity recording medium is necessary.

[0007]
Examples of such a high~capacity recording medium

includes Blu-~Ray (R) disc (hereinafter also referred to as a

"BD"}, such as a BD {Blu-Ray (R))-ROM (Read Only Memory).



[0009] However, in the BD standard, a method describing how image
data of a 3D image including a stereo image is recorded and reproduced
is not defined. [0010] Even when the management information of
image data defined by the existing BD standard is directly used, the data
of a stereo image cannot be reproduced. [0011]  Accordingly, the
present invention allows a reproducing apparatus to determine which one
of a base stream and an enhancement stream obtained by encoding
multi-view video data using a predetgrmined encoding method is a stream
of a left image and which one is a stream of a right image. Solution to
Problem [0012] According to an aspect of the present invention, an
cinfermatian processing apparatus includes encoding means for encoding
multi-view video data using a predetermined encoding method and
Pagenératinganeansdor generating viewpoint information indicating which
f a base stream and an enhancement stream obtained through
encoding performed by the encoding means is a stream of a left image
andzyhich oneis-a syeanh ek atight dmage. {0131 : The ggnerating
means can generate reproduction control information used for controlling
Pupddredétion B¢ the Bade &¥&ahs and the enhancement stream, and the
reproductjon control information can include the viewpoint information. In
3 Ary o nyention . .
iS case, the informiation processing apparatus can further include
TeFeeording meansd@r recording the reproduction control information
generated by the generating means on a recording medium together with
L OtHePbase stream and the enhancement stream.

However, in the BD standard, a method describing how
image data of a 3D image including a stereo image is
recorded and reproduced is not defined.

f[0010]

Even when the management information of image data
defined by the existing BD standard is directly used, the
data of a sterec image cannot be reproduced.

[0011]

Accordingly, the present invention allows a reproducing
apparatus to determine which one of a base stream and an
enhancement stream cbtained by encoding multi-view video
data using & predetermined encoding method is a stream of a
left image and which one is a stream of a right image.
Solution to Problem
[0012]

Acceording to an aspect of the present invention, an

information processing apparatus includes encoding means for



[0014] The generating means can generate transmission control
information that includes the viewpoint information and that is used for
controlling transmission of the base stream and the enhancement stream.
[0015] The generating means can generate transmission control
information that includes the viewpoint information and that is used for
controlling transmission of the base stream and the enhancement stream.
[0016] The generating means can generate identification information
indicating whether information is used for controlling reproduction of a
two-dimensional image or a three-dimensional image, generate first
reproduction control information that includes the identification information
enindicatingiinfermatian useddar gartrollingrgproduction:af a i nea
two-dimensional image and that controls reproduction of the base stream,
engpdigenerate:sécond reproetetion Tontot inféomatien thattihckides the
. identification jnformation indicating information used for controlling

VEEEBRHlction ot A hreSTHinieNsiGhal Thage kit #ii cohtdISEsodhEHSGH
an®f ihe base stieam angd:the-gnhancement %ﬁ%gpwclodixge

generating means can set information regarding reproduction of the
peehhanednient Streammirvdnrextended fiekd of thersecondfreproddetidmage
gontrol [nformatjon. [0018]  According to an aspect of the present
an |n\‘/”é]n3t|%¥ﬁ, ARGnfoinfatfort prtelSiny methdd i9dGes the steps of
o&needing multi-view video data using a predetermined encoding method
and generating viewpoint information indicating which one of a base
stréam ayeham &nhancesrent streanyabtained thraughdencadingcontrol

. performed by the encoding means is a stream of a
information used for controliling reproducticn of the base

stream and the enhancement stream, and the reproduction
control information can include the viewpcint informaticon.
In this case, the information processing apparatus can
further include recording means for reccrding the
reproduction control information generated by the generating
means on a recording medium together with the base stream
and the enhancement stream.

[0014]

The generating means can generate transmission control
information that includes the viewpoint information and that
is used for centrelling transmission of the base stream and
the enhancement stream.

[0015]

The generating means can generate transmission control

information that includes the viewpoint information and that

is used for contreolling transmission of the base stream and



left image and which one is a stream of a right image. [0019]
According to an aspect of the present invention, a program includes
program code for causing a computer to perform a process including the
steps of encoding multi-view video data using a predetermined encoding
method and generating viewpoint information indicating which one of a
base stream and an enhancement stream obtained through the encoding
is a stream of a left image and which one is a stream of a right image.
[0020] According to an aspect of the present invention, a recording
medium stores a base stream and an enhancement stream obtained by
encoding multi-view video data using a predetermined encoding method
thgng r{gg%ocdeucéiog %otngrcg ir]formation that includes viewpoint information
indicating Which one of a base stream and an enhancement stream is a
rostream of a left image and which one is a stream of a right image and that
is used for controlling reproduction of the base stream and the
enhBheeAfst Sticdr. [00Pn} capceerdingte aldaspedt bfahe present
. _invention, viewpaint information indicating which, one of a base stream and
“Panen %%%%rﬁ"ﬁ%s%?é%ﬁgobtgﬁ% etﬁré“ﬂ%%%ﬁ%afﬁ% PEEHREd B the

coffcedingJyeass-is @ siream of A leftinags randwhichong ds a stream of
a right image is generated. Advantageous Effects of Invention [0022]

thpeeortifng 6 1he presarmdnve Ao thesnforrtiongeroedssingeapparatus 1
(I)Igwg are rggggln%?i %adrgéust o determine which one of a base stream

ingn h-&hhancement strean obtained by ercodig Mt M&rVidés data
indsing:a predetesmined spcading methedisa streamyof aleftimage and,

which one is a stream of a right image. Brief Description of Drawings
a 1o023)imerfFig] Figre dristrated aatexampreadfthe qonfigucatiom ob &
en{SpIoduIng system Incluing 2 eproduing apparalys according o the
information that includes the identification information
indicating information used for contreolling reproduction of
a three~dimensional image and that controls reproduction of
the base stream and the enhancement stream.
[0017]

The generating means can set information regarding
reproduction of the enhancemeﬁt stream in an extended field
of the second reproduction contrel information.

[ocisg]

Accerding to an aspect of the present invention, an
information processing method includes the steps of anceding
multi-view video data using a predetermined encoding method
and generating viewpoint information indicating which one of

a base stream and an enhancement stream obtained through

encoding performed by the encoding means is a stream of a



[Fig. 2] Fig. 2 illustrates an example of image capturing.  [Fig. 3] Fig. 3
is a block diagram illustrating an example of the configuration of an MVC
encoder.  [Fig. 4] Fig. 4 illustrates an example of a reference image.
[Fig. 5] Fig. 5 illustrates an example of management of an AV stream.
[Fig. 6] Fig. 6 illustrates the structures of a Main Path and a Sub Path.
[Fig. 7] Fig. 7 illustrates an example of the management structure of a file
recorded on an optical disk. [Fig. 81 Fig. 8 illustrates the syntax of a
PlayList file. [Fig. 9] Fig. 9 iIIus_tra6te§ the syntax of SubPath() shown in
Fig. 8. [Fig. 10] Fig. 10 illustrates an example of SubPath_type.

left image and which cne is a stream of a right image.
[0019]

According to an aspect of the present invention, a
program includes program code for causing a computer to
perform a process including the steps of encoding multi-view
video data using a predetermined encoding methéd and
generating viewpeint information indicating which cne of a
base stream and an enhancement stream obtained through the
encoding is a stream of a left image and which cne is a
stream of a right image.

[0020]

Accerding to an aspect of the present invention, a
recording medium stores a base stream and an enhancement
stream obtained by encoding multi-view video data using a
predetermined encoding method and reproduction control
informatiocn that includes viewpoint information indicating
which cone of a base stream and an enhancement stream is a
stream of a left image and which one is a stream of a right
image and that is used for controlling reproduction of the
base stream and the enhancement stream.

[0021}

According to an aspect of the present invention,
viewpecint information indicating which one of a base stream
and an enhancement stream cbtained through encoding

performed by the encoding means is a stream of a left image



[Fig. 11] Fig. 11 illustrates the syntax of SubPlayltem(i) shown in Fig. 9.
[Fig. 12] Fig. 12 illustrates the syntax of Playltem() shown in Fig. 8.

[Fig. 13] Fig. 13 illustrates the syntax of STN_table() shown in Fig. 12.
[Fig. 14] Fig. 14 illustrates an example of application type [Fig. 15] Fig.
15 illustrates an example of setting of the application_type and
SubPath_type. [Fig. 16] Fig. 16 illustrates another example of setting
of the application_type and the SubPath_type. [Fig. 17] Fig. 17
illustrates still another example of seiting of the application_type and the
SubPath_type. [Fig. 18] Fig. 18 illustrates an example of specifying a
stream_id using a Java (registered trade name) application. [Fig. 19]

arbiGuiPdluggaesdhg yniaselthe Blavhiakfign, .o (g 201E10, 20,
illustrates how to use reserved for future’use Shown in |&. g

Advantageous Effects of Invention

[0022]

According to the present invention, the information
processing apparatus allows a reproducing apparatus to
determine which one of a base stream and an enhancement
stream obtained by enceding multi-view videc data using a
predetermined encoding method is a stream of a left image
and which one is a stream of a right image.

Brief Description of Drawings
[0023]

[Fig. 1] Fig. 1 illustrates an example of the
configuration of a reproducing system including a
reproducing apparatus according to the present invention.

(Fig. 2] Pig. 2 illustrates an example of image
capturing.

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

[Fig. 4] Fig. 4 illustrates an example of a reference
image,

[Fig. 5} Fig. 5 illustrates an example of management of
an AV strean,

[Fig. 6] Fig. & illustrates the structures of a Main
Path and a Sub Path,

[Fig. 7] Fig. 7 illustrates an example of the



[Fig. 21] Fig. 21 illustrates the meaning of the values of 3D PL type.

[Fig. 22] Fig. 22 illustrates the meaning of the values of view_type.

[Fig. 23] Fig. 23 is a block diagram of an example configuration of a
reproducing apparatus. [Fig. 24] Fig. 24 illustrates an example
configuration of a decoder unit shown in Fig. 23. [Fig. 25] Fig. 25
illustrates the structure for processing a video stream. [Fig. 26] Fig. 26
illustrates an example of the Access Unit. [Fig. 27] Fig. 27 is a block
diagram of an example configurat_ioré of a software production processing
unit. [Fig. 28] Fig. 28 illustrates example configurations including the
software production processing unit. [Fig. 29] Fig. 29 illustrates an

ma§XBMRIEIN WiiGh.the weyetype s uriten n g PMT, ., [Fig, 301710, 30,
illustrates an example in which the view type Is written in an elementary
strepi.g. 8] Fig. 8 illustrates the syntax of a PlayList

file.

[Fig. 8] Fig. 89 illustrates the syntax of SubPath{)

shown in Fig. 8.

[Fig. 10] Fig. 10 illustrates an example of

SubPath type.

[Fig. 11] Fig. 11 illustrates the syntax of

SubPlayltem(i) shown in Fig. 9.

[Fig. 12] Fig. 12 illustrates the syntax of PlayItem{)

shown in Fig. 8.

[Fig. 13] Fig. 13 illustrates the syntax of STN table()
shown in Fig. 12. |

[Fig. 14] Fig. 14 illustrates an example of
application_type.

[Figl 151 Fig. 15 illustrates an example of setting of
the application type and SubPath type.

[Fig. le] Fig. 16 illustrates another example of
setting of the application_type and the SubPath_ type.

[Fig. 171 Fig. 17 illustrates still another example of
setting of the application_type and the SubPath type.

[Fig. 18] Fig. 18 illustrates an example of specifying

a stream id using a Java (registered trade name) applicatiocn.

[Fig. 19] Fig. 19 illustrates the syntax of the

PlayList file.



[Fig. 31] Fig. 31 illustrates the structure of the Access Unit. [Fig. 32] Fig.
32 is a block diagram of an example - 10 - hardware configuration of a
computer. Description of Embodiments [0024] [EXAMPLE OF
CONFIGURATION OF REPRODUCING SYSTEM] Fig. 1 illustrates an
example of the configuration of a reproducing system including a
reproducing apparatus 1 according to the present invention. [0025] As
shown in Fig. 1, the reproducing system includes the reproducing
apparatus 1 and a display apparatus 3.connected to each other using, for
example, an HDMI (High Definition Multimedia Interface) cable. An optical
disk 2, such as a BD, is mounted in the reproducing apparatus 1. [0026]

On the @pticah disk?, stieams necessary s displaying a stereo image
having two viewpoints (widely referred to as a "3D image") are recorded.

reserved for future use shown in Fig. 19.

[Fig. 211 Fig. 21 illustrates the meaning of the wvalues
cf 3D PL type.

[Fig. 22] Fig. 22 illustrates the meaning of the values
of view type.

[Fig. 23] Fig. 23 is a block diagram of an example
configuration of a reproducing apparatus.

[Fig. 24] Fig. 24 illustrates an example configuration
of a decoder unit shown in Fig. 23.

[Fig. 25} Fig., 25 illustrates the structure for
processing a video stream.

[Fig. 26] Fig. 26 illustrates an example of the Access
Unit.

[Fig. 27] Fig. 27 is a block diagram of an example
configuration of a software production processing unit.

[Fig. 28] F¥ig. 28 illustrates example configurations
including the software production processing unit.

[Fig. 29] Fig. 29 illustrates an example in which the
view type is written in a PMT,.

[Fig. 30] Fig. 30 illustrates an example in which the
view type is written in an elementary stream.

[Fig. 311 Fig. 31 illustrates the structure of the

Access Unit.

[Fig. 32] Fig. 32 is a block diagram of an example



[0027] The reproducing apparatus 1 serves as .a player for reproducing
a 3D image from the streams recorded on the optical disk 2. The
reproducing apparatus 1 reproduces the streams recorded in the optical
disk 2 and causes the display apparatus 3, such as a television receiver,
to display the reproduced 3D image. Similarly, sound is reproduced by the
reproducing apparatus 1 and is output from, for example, a speaker
included in the display apparatus 3. [0028] A variety of methods for
displaying a 3D image have been deyeloped. In this example, in order to
display a 3D image, the following display methods of type 1 and type 2 are
employed. [0029]  In the display method of type 1, 3D image data

naiNEMAes the data.ebimages,viewed by the Jeft eye (L images) and the data
of images viewed by the right eye (R images). By alternately displaying

De ther Lmiage scahdiRoimaiages,; @ 3D image is displayed. [0030] In the display
method of type 2, a 3D image is displayed by L images and R images
{O%%ﬁérated by using data of an original image (i.e., an image from which

(eife SR Image i iehe geperaied) andDepth-data. The3h gimage data

used in the display method of type 2 includes the data on the original
imagisyand the Depthr slata. By psaviding:therDepth datartosthe-eriginabs a
image, the L and R images can be generated. [0031]  In the display

re &aﬁﬂ%ﬁyﬁé’ A FeylHssesdiare RqtffedamHER aUSERAEHE 3D image.

acé—@/&g\@r, %t%gisg@/sgﬁh%%%%% a user can view a 3D image
without
[0025]

As shown in Fig. 1, the reproducing system includes the
reproducing apparatus 1 and a display apparatus 3 connected
Lo each other using, for example, an HDMI {(Hich Definition
Multimedia Interface) cable. An optical disk 2, such as a
BD, is mounted in the reproducing apparatus 1.

[0026]

Cn the optical disk 2, streams necessary for displaying
a stereo image having two viewpoints (widely referred to as
a "3D image") are recorded.

[0027]

The reproducing apparatus 1 serves as a player for
reproducing a 3D image from the streams recorded on the
optical disk 2. The reproducing apparatus 1 reproduces the
streams recorded in the optical disk 2 and causes the
display apparatus 3, such as a television receiver, to

display the reproduced 3D image. Similarly, sound is

reproduced by the reproducing apparatus 1 and is output from,



- 12 - wearing eyeglasses. [0032]  The optical disk 2 includes a stream
with which a 3D image can be displayed by using any one of the display
methods of type 1 and type 2. [0033] In order to record such a stream
on the optical disk 2, the H.264 AVC (Advanced Video Coding)/MVC
(Multi-view Video Coding) profile standard, for example, is used as an
encoding method. [0034] [H.264 AVC/MVC Profile]  In the H.264
AVC/MVC Profile standard, an image stream called "Base view video" and
an image stream called "Dependent yiew video" are defined. Hereinafter,
the H.264 AVC/MVC Profile standard is simply referred to as "MVC" as
appropriate. [0035] Fig. 2 illustrates an example of image capturing.

fol0@36Jmple, a speaker included in the display apparatus 3.
[0028]

A variety of methods for displaying a 3D image have
been developed. In this example, in order to display a 3D
image, the following display methods of type 1 and type 2
are employed.

[0023]

In the display method of type 1, 3D image data includes
the data of images viewed by the left eye (L images) and the
data of images viewed by the right eye (R images). By
alternately displaying the L images and R images, a 3D image
is displaved.

[GC30]

In the display method of type 2, a 3D image is
displayed by L images and R images generated by using data
of an original image (i.e., an image from which the 3D image
is to be generated) and Depth data. The 3D image data used
in the display method of type 2 includes the data on the
original image and the Depth data. By providing the Depth
data to the original image, the L and R images can be
generated.

(00311

In the display method of type 1, eyveglasses are

reguired when a user views a 3D image. However, in the

display method of type 2, a user can view a 3D image without



As shown in Fig. 2, the same subject is captured by a camera for an L
image and a camera for an R image. Elementary streams of the video
captured by the camera for an L image and the camera for an R image
are input to an MVC encoder. - 13 - [0037] Fig. 3 is a block diagram
illustrating an example of the configuration of the MVC encoder. [0038]
As shown in Fig. 3, an MVC encoder 11 includes an H.264/AVC encoder
21, an H.264/AVC decoder 22, a Depth computing unit 23, a Dependent
view video encoder 24, and a multiglexer 25. [0039] A stream of video
#1 captured by the camera for an L image is input to the H.264/AVC
encoder 21 and the depth computing unit 23. In addition, a stream of

we¥i0e0#2 gaptiwedy the camera for an R image is input to the depth
computing unit 23 and the Dependent view video encoder 24.

[CAkinatively, the stream of the video #2 may be input to the H.264/AVC
encqder 21 and the depth computing unit 23, and the stream of the video

#1 Ay 58 it 10 & Bepth LomifmPuTE 33 Ehdthe dépeirdert vidw
im¥igdea-encederid4 10040k 1, The H.264/AVG encader,21 encodes the

stream of the video #1 into, for example, an H.264 AVC/High Profile video
me stredm. Sthe: 264/ AAC engpdek 21 outputs the encoded AVC video
[Oégrggm to the H.264/AVC decoder 22 and the multiplexer 25 in the form of
a'Base view video stream. [0041] - 14 -

In order to record such a stream on the optical disk 2,
the H.Z264 AVC (Advanced Video Coding)/MVC (Multi-view Video
Coding) profile standard, for example, is used as an
encoding method.

[0034]
[H.264 AVC/MVC Profile]

In the H.264 AVC/MVC Profile standard, an image stream
called "Base view videco" and an image stream called
"Dependent view video" are defined. Hereinafter, the H.264
AVC/MVC Profile standard is simply referred to as "MVC" as
appropriate.

[0035]

Fig. 2 illustrates an example of image capturing.
[003e]

As shown in Fig. 2, the same subject is captured by a
camera for an L image and a camera for an R image.
Elementary streams of the video captured by the camera for
an L image and the camera for an R image are input tc an MVC

encoder.



The H.264/AVC decoder 22 decodes the AVC video stream supplied from
the H.264/AVC encoder 21 and outputs a stream of the video #1 obtained
through the decoding operation to the Dependent view video encoder 24.
[0042] The depth computing unit 23 computes the Depth on the basis
of the stream of the video #1 and the stream of the video #2 and outputs
the computed Depth to the multiplexer 25. [0043] The Dependent view
video encoder 24 encodes the stream of the video #1 supplied from the
H.264/AVC decoder 22 and the streayn of the video #2 input externally
and outputs a Dependent view video stream. [0044] Predictive
encoding in which a different stream is used as a reference image is not

oaligwed for the Base view video. However, as shown in Fig. 4, the
Dependent view video is allowed to be predictive encoded using the Base
viewiide®as 2 refofiende iiage: droriexample; when ancedingdse of

h%?rform,ed in which an L image is used as Base view video and an R

thfin 56874 BLEa HLPePENGBRAL Ykl $iaE8 e amount of data of an

[o@btained Dependent view video stream is smaller than that of an obtained
Base view video. [0045] - 15-  Note that since the encoding is
performecbusingrH 264/ AV C, ftedictionris pesformedifer theiBaseview
video in the time direction as well. Furthermore, prediction is performed for

B 8¢ DePentmt Siw Videdth thelfiféAifedpmarsdifon o pradibtion
conE%%B VM% ':5‘39 rd§r 15% 9&989% 1P %&%de%gtd\g%wfvgi?:%%etp eZ 4, and a

corresponding Base view video that was reference e time of
muencpdigenedds to be decoded in advance. [0046]  The Dependent
view video encoder 24 outputs, to the multiplexer 25, such a Dependent

Ol video stream obtained through an encoding operation using

F”egk%E¥Q%ﬁ“@§néﬂ§§ge@@'captured by the camera for an L
image is input to the H.264/AVC encoder 21 and the depth
computing unit 23. In addition, a stream of video #2
captured by the camera for an R image is input to the depth
computing unit 23 and the Dependent view videc encoder 24.
Alternatively, the stream of the video #2 may be input to
the H.264/AVC encoder 21 and the depth computing unit 23,
and the stream of the video #1 may be input to the depth
computing unit 23 and the dependent view video encoder 24.
[0040]

The H.264/AVC enccoder 21 encodes the stream of the
video #1 into, for example, an H.264 AVC/High Profile video
stream. The H.Z264/AVC encoder 21 outputs the encoded AVC
video stream to the H.264/AVC deceder 22 and the multiplexer
25 in the form of a Base view video stream.

(0041}



[0047]  The multiplexer 25 multiplexes the Base view video stream
supplied from the H.264/AVC encoder 21, the Dependent view video
stream (data regarding the Depth) supplied from the depth computing unit
23, and the Dependent view video stream supplied from the Dependent
view video encoder 24 in the form of, for example, MPEG2 TS. The Base
view video stream and the Dependent view video stream may be
multiplexed into one MPEG2 TS. Alternatively, the Base view video
stream and the Dependent view videg stream may be included in different
MPEG2 TSs. [0048] -16 -  The multiplexer 25 outputs the generated
TS (MPEG2 TS). The TS output from the multiplexer 25 is recorded on the
optieakdisk 2shy aecordingappasatys together with gddifional ...
management data. The optical disk 2 including such data recordea
sutheréen i suppliée té the teprodueingdpparatusdd [@R4Yut slfdhe tream
of([j)%gend_ent view video used together with the Base view video in the
|

Fay AfitRod of W 1 ce i bE RiffdrenfiaRaffbem PreDepéAtehr
cnieveyideodthe Pepfh), used tagether withthe Base view video in the

display method of type 2, the former is referred to as a "D1 view video"
[O&@Adlhe latter is referred to as a "D2 view video". [0050]  In addition, 3D
reproduction using the display method of type 1 based on the Base view

video 8nd B Vish IR0 ErefErtEd 16 aSORB éprodicisRt B the
vz EgRrogection using the display, methad of type, bc%see%g%%%% B[;g ‘;%Q%W

video and D2 view video is referred to as "B-D2 reproduction”.

vidhkert thengpraducing apparatusdunakesd-Bil epreduction i respense

25to, for example, a user instruction, the reproducing apparatus 1 reads the
Base view video stream and the D1 view video stream from the optical

r o flisk; 2 and reproduces the Base view video stream and the D1 view video

The Dependent view video encoder 24 encodes the stream
of the video #1 supplied from the H.264/AVC decoder 22 and
the stream of the video #2 input externally and outputs a
Dependent view video stream.

[cc44]

Predictive encoding in which a different stream is used
as a reference image is not allowed for the Bass view video.
However, as shown in Fig. 4, the Dependent view videc is
allowed to be predictive encoded using the Rase view video
as a reference image. For example, when encoding is
performed in which an I image is used as Base view video and
an R image is used as Dependent view video, the amount of
data of an obtalned Dependent view video stream is smaller
than that of an obtained Base view video.

[0C45]



- 17 - stream. [0052] In addition, when the reproducing apparatus 1
makes B-D2 reproduction, the reproducing apparatus 1 reads the Base
view video stream and the D2 view video stream from the optical disk 2
and reproduces the Base view video stream and the D2 view video
stream. [0053]  Furthermore, when the reproducing apparatus 1 makes
ordinary 2D image reproduction, the reproducing apparatus 1 reads only
the Base view video stream from the optical disk 2 and reproduces the
Base view video. [0054]  The Base,view video stream is an AVC video
stream encoded using H.264/AVC. Accordingly, any player that supports a
BD format can reproduce the Base view video stream and can display the

2D jraage +[0955} 1 ncEhe gaseip whicl the Dependent yiew video
represents D1 view video is mainly described below. In the following

H. geéénption, thedérhiDependent fiewsitlebostream' Befers to B4 viedeo
viqaeo. Like D1 view video, D2 viiw video is recorded on the optical disk 2

oA Ss FéProdiced” [0oB6[TAppiicAtion Rt ore, prediction is

performed for the Dependent view video in the time direction
in addition to prediction between views. In order toc decode
Dependent view videc, the corresponding Base view video that
was referenced at the time of encoding needs to be decoded
in advance.

[0046]

The Dependent view videc encoder 24 ocutputs, to the
multiplexer 25, such a Dependent view video stream obtained
through an encoding operation using predictiocn between the
views.
i0047)

The multiplexer 25 multiplexes the Base view video
stream supplied from the H.264/AVC encoder 21, the Dependent
view video stream (data regarding the Depth) supplied from
the depth computing unit 23, and the Dependent view video
stream supplied from the Dependent view video encoder 24 in
the form of, for example, MPEG2 TS. The Base view video
stream and the Dependent view video stream may be
multiplexed intc one MPEG2Z TS. Alternatively, the Base view
video stream and the Dependent view video stream may be
included in different MPEGZ TSs.

[0048]



-18 - Fig. 5 illustrates an example of management of an AV stream
performed by the reproducing apparatus 1. [0057] As shown in Fig. 5,
management of an AV stream is performed using two layers: Playlist and
Clip. An AV stream may be recorded in a local storage of the reproducing
apparatus 1 in addition to the optical disk 2. [0058] Here, a pair
consisting of an AV stream and Clip Information accompanied by the AV
stream is considered as an object. The object is referred to as "Clip".
Hereinafter, a file storing an AV stream.s referred to as an "AV stream
file". In addition, a file storing Clip Information is referred to as a "Clip
Information file". [0059]  An AV stream is expanded on a time axis. In

genexal, aaaceess:pointaef each-Glip isispegified-using arimastamp indhe
Playlist. A Clip Information file is used for determining an address of the

Th\\F§treaiPatwhkd&dsding ié ie beqardd. [0060} cor AeRlaylistisea

o gggg&ti% g{{i%e%/alsaofr an é\:v ls}t_lreaén toaL Qe regrchouce . é)rne reproduction
pmterval i an AV Stream is referred (0 as aa‘E?aylterﬁ‘? e P‘f]a‘il“y m is
ad@efineddy using:paik €onsisting of.andNgoint and ap QUL Ry of + 19

such data recorded thereon is supplied to the reproducing
apparatus 1.
[0049]

If the Dependent view video used together with the Base
view video in the display method of type 1 needs to be
differentiated from the Dependent view video (the Depth)
used tegether with the Base view video in the display method
of type 2, the former is referred to as a "Dl view video"
and the latter is referred to as a "D2 view video".

[0050]

In addition, 3D reproduction using the display method
of type 1 based on the BRase view video and D1 view video is
referred to as "B-Dl reproduction". 3D reproduction using
the display methcod of type 2 based on the Base view video
and D2 view video is referred to as "B-D2 reproduction".
[0051]

When the reproducing apparatus 1 makes B-D1
repreoduction in response to, for example, a user instruction,
the reprcducing apparatus 1 reads the Base view video stream
and the D1 view video stream from the optical disk 2 and

reproduces the Base view video stream and the D1 view video



the reproduction interval on a time axis. As shown in Fig. 5, the PlayList
includes one or a plurality of Playltems. [0061] In Fig. 5, a first PlayList
from the left includes two Playltems. The two Playltems refer to the first
half and second half of the AV stream included in the left Clip. [0062]
A second PlayList from the left includes one Playltem. The Playltem refers
to the entirety of the AV stream included in the right Clip. [0063] A third
PlayList from the left includes two Playltems. The two Playltems refer to a
portion of the AV stream included in the-left Clip and a portion of the AV
stream included in the right Clip. [0064] For example, when the left
Playltem included in the first PlayList from the left is specified as a
streproduction point by a disk navigation program, the first half of the AV
stream included in the left Clip, which is referenced by the Playltem, is
[OPer’ﬁrbduced. As described above, the PlayList is used as reproduction

management information for managing, reproduction of AV streams. [006_5]
Ina PIayL(?st,EécFrelbrgchluec?io%n%ﬁath O%%if‘?})}} SnEJFar559ngrdrakes B

D2 costinvaus Playlierasds referad to;ag a-MainPath". [0066ks Mk sase

_addition, in a PlayList, a reproduction path formed by one or more
VigBntind6as StisEay Befs that i2parkdisl 1o thecMairrPath Frrefetred to as

op%&ggg)gfg%HZ and reproduces the Base view video stream and
the D2 view video stream.
f0053]

Furthermore, when the reproducing apparatus 1 makes
ordinary 2D image reproduction, the repreducing apparatus 1
reads only the Base view videc stream from the optical disk
2 and reproduces the Base view video.

[0054]

The Base view video stream is an AVC videc streamnm
encoded using H.264/AVC. Accordingly, any player that
supports a BD format can reproduce the Base view video
stream and can display the 2D image.

[0055]

The case in which the Dependent view video represents
D1 view video is mainly described below. In the following
description, the term "Dependent view video stream" refers
to D1 view video. Like D1 view video, D2 view video is
recorded on the cptical disk 2 and is reproduced.

[0056]

[Application Format]



[0067] Fig. 6 illustrates the structures of the Main Path and the Sub
Path. [0068] A PlayList can include a Main Path and one or more Sub
Paths. [0069] The above-described Base view video stream is managed
as a stream referenced by a PlayList that forms a Main Path. In addition,
the Dependent view video stream is managed as a stream referenced by
a SubPlayList that forms a Sub Path. [0070] In Fig. 6, the PlayList
includes one Main Paths, which is formed from three continuous
Playltems, and three Sub Paths. [0G%L]1Ds are sequentially assigned to
the Playltems that form the Main Path from the first Playltem. Similarly,
IDs are sequentially assigned to the Sub Paths from the first Sub Path

suclrthat Subpaths it #:{dSubpatRzithTd Fthanagement of an AV
stream performed by the reproducing apparatus 1.
[0057]

As shown in Fig. 5, management of an AV stream is
performed using two layers: Playlist and Clip. An AV stream
may be recorded in a local storage of the reproducing
apparatus 1 in addition to the optical disk 2.

[0058]

Here, a pair consisting of an AV stream and Clip
Information accompanied by the AV stream is considered as an
object. The object is referred to as "Cilip". Hereinafter, a
file storing an AV stream is referred to as an "AV stream
file". In addition, a file storing Clip Information is
referred to as a "Clip Information file™,

[0059]

An AV stream is expanded on a time axis. In general, an
access point of each Clip is specified using a timestamp in
the Playlist. A Clip Information file is used for
determining an address of the AV stream at which decoding is
to be started.

[0060]

A Playlist is a collection of intervals of an AV stream
to be reproduced. One reproduction interval in an AV stream
is referred to as a "Playltem”. The PlayItem is defined by

using a pair consisting of an IN point and an OUT point of



- 21 - Subpath_id = 2. [0072] In the example shown in Fig. 6, the Sub
Path having Subpath_id = 0 includes one SubPlayltem, and the Sub Path
having Subpath_id = 1 includes two SubPlayltems. Furthermore, the Sub
Path having Subpath_id = 2 includes one SubPlayltem. [0073] A Clip
AV stream that is referenced by a Playltem includes at least a video
stream (main image data). [0074]  In addition, the Clip AV stream may
or may not include one or more audio streams to be reproduced at the
same time as (in synchronization.with) reproduction of the video stream
included in the Clip AV stream. [0075]  The Clip AV stream may or may
not include one or more bitmap caption data streams (PG (Presentation

th&raphicystieanns) torhe reprodysed in syachronizatian withreproduetion
of the video stream included in the Clip AV stream. [0076] The Clip AV
5, streantrmlésialrdtideltiderosn@or merburality of PlayItems.

0061}

In Fig. 5, a first PlaylList from the left includes two
PlayItems. The twb Playltems refer to the first half and
second half of the AV stream included in the left Clip.
(00627

A second PlaylList from the left includes one Playltem.
The Playltem refers to the entirety of the AV stream
included in the right Clip.

[00€3]

A third Playlist from the left includes two PlayItems.
The two Playltems refer to a portion of the AV stream
included in the left Clip and a portion of the AV stream
included in the right Clip.

[0064]

For example, when the left PlayItem included in the
first PlayList from the left is specified as a reproduction
point by a disk navigation program, the first half of the AV
stream included in the left Clip, which is referenced by the
PlayItem, is reproduced. As described above, the PlayList
is used as reproduction management information for managing
reproducticn of AV streams.

[0065]

In a PlayList, a reprcduction path formed by one or



IG (Interactive Graphic) streams to be reproduced in synchronization with
reproduction of the video stream - 22 - included in the Clip AV stream.
The 1G stream is used to display graphics, such as buttons to be operated
by a user. [0077] In a Clip AV stream referenced by one Playltem, the
following streams are multiplexed: a video stream, zero, one, or more
audio streams to be reproduced in synchronization with reproduction of
the video stream, zero, one, or more PG streams, and zero, one, or more
IG streams. [0078] In addition, @ SubPlayltem refers to, for example, a
video stream, an audio stream, or a PG stream of a stream different from
the Clip AV stream which is referenced by the Playltem (a different
mostream): [00%9]s rSueh EamAVisireamdnasagement methpd using the: .
PlayList, Playltem, and SubPlayltem is described in, for example,
[Oggﬁ\énese Unexamined Patent Application Publication Nos. 2008-252740

and 2005348314, 10080 Directory.Strucue]. . Fig. 7 lustates an

example of the management Structure of a file recorded’ on%ﬁg ptieaF Ak

by 20§R08H noAs shawiinibigs 7sfiles aker bigrarchically:eapaged using @
directory structure. One root directory is

the Main Path is referred to as a "Sub Path".

{00em3

Fig. 6 illustrates the structures of the Main Path and
the Sub Path.
[0068]

A PlayList can include a Main Path and one or more Sub
Paths.

[0068]

The abcve-described Base view video stream is managed
as a stream referenced by a PlayList that forms a Main Path.
In addition, the Dependent view video stream is managed as a
stream referenced by a SubPlayList that forms a Sub Path.
[3070]

In Fig. 6, the Playlist includes one Main Paths, which
is formed from three continuous PlayItems, and three Sub
Paths.

[00711]

IDs are sequentially assigned to the PlayItems that

form the Main Path from the first PlayItem. Similarly, IDs

are seguentially assigned to the Sub Paths from the first

Sub Path such that Subpath id = 0, Subpath id = 1, and



- 23 - generated in the optical disk 2. Under a root directory, files are
managed by a single recording and reproducing system. [0082] Under
a root directory, a BDMV directory is set. [0083] Immediately beneath
the BDMV directory, an Index file having a name of "Index.bdmv" and a
MovieObiject file having a name of "MovieObject.bdmv" are stored. [0084]
Under the BDMV directory, a BACKUP directory, a PLAYLIST directory, a
CLIPINF directory, and a STREAM directory are provided. [0085] In
the PLAYLIST directory, PlayList.fileg each including a PlayList are stored.
A name formed from a combination of 5-digit number and an extension
".mpls" is given to each of the PlayList files. The PlayList file shown in Fig.
subhashedile name "00000.mpls" assigned thereto. [0086] In the
CLIPINF directory, Clip Information files are stored. A name formed from a
[O&dmbination of 5-digit number and an extension ".clipi* is given to each of

thepréggng¥§¥gkge§hown in Fig. 6, the Sub Path having
Subpath _id = 0 includes one SubPlayIltem, and the Sub Path
having Subpath id = 1 includes two SubPlayltems.
Furthermore, the Sub Path having Subpath id = 2 includes one
SubPlayTtem.
(0073}

A Clip AV stream that is referenced by a PlayItem
includes at least a video stream {main image data).
[0074]

In addition, the Clip AV stream may or may not include
one cr more audioc streams to be reproduced at the same time
as (in synchronization with) reproduction of the video
stream included in the Clip AV stream.

[0075]

The Clip AV stream may or may not include one or more
bitmap caption data streams (PG (Presentation Graphic)
streams} to ke reproduced in synchronization with
reproduction of the videc stream included in the Clip AV
Stream.

[Q07€]

The Clip AV stream may or may not include one or more

IG (Interactive Graphic) streams to be reproduced in

synchronizaticn with reproduction of the video stream



- 24 - [0087] In Fig. 7, three Clip Information files have file names
"00001.clipi", "00002.clipi", and "00003.clipi". Hereinafter, a Clip
Information file is referred to a "dpi file" as appropriate. [0088] For
example, a dpi file having a name of "00001.clpi" includes information
regarding the Clip of the Base view video. [0089] A dpi file having a
name of "00002.clpi" includes information regarding the Clip of the D2
view video. [0090] A dpi file having a name of "00003.clpi" includes
information regarding the Clip of thexR1.view video. [0091] Stream
files are stored in the STREAM directory. A name formed from a
combination of 5-digit number and an extension ".m2ts" or a combination

inof hethigit nmber and anzextensienn.ilvitisgivendeeash okthesirean

files. Hereinafter, a file having an extension of ".m2ts" is referred to an
diepdyfilgT aktETophatd! |1AadetiderEfilechadngreresension ef Libgtis
{Oﬁe/fggred to an "ilvt file" as appropriate. [0092] - 25 -

In a Clip AV stream referenced by one PlayItem, the
following streams are multiplexed: a video stream, zero, one,
or more audio streams to be reproduced in synchronization
with reproduction of the video stream, zero, one, or more PG
streams, and zero, one, or more IG streams.

[0078]

In addition, a SubPlayltem refers to, for example, a
video stream, an audic stream, or a PG stream of a stream
different from the Clip AV stream which is referenced by the
PlayItem (a different stream).

[6079]

Such an AV stream management method using the PlayList,
Playltem, and SubPlayltem is described in, Ffor example,
Japanese Unexamined Patent Application Publicaticn Nos.
2008-252740 and 2005-348314,

[0080]
[Directory Structure]

Fig. 7 illustrates an example of the management
structure of a file recorded on the ocptical disk 2.

[0081]
As shown in Fig. 7, files are hierarchically managed

using a directory structure. One root directory is



An m2ts file having a name of "00001.m2ts" is a file used for 2D
reproduction. By specifying this file, a Base view video stream is read out.
[0093] An m2ts file having a name of "00002.m2ts" is a file regarding a
D2 view video stream. An m2ts file having a name of "00003.m2ts" is a file
regarding a D1 view video stream. [0094] An ilvt file having a name of
"10000.ilvt" is a file used for B-DI reproduction. By specifying this file, a
Base view video stream and a D1 view video stream are read out. [0095]
An ilvt file having a name of "20000zitvt“is a file used for B-D2
reproduction. By specifying this file, a Base view video stream and a D2
view video stream are read out. [0096] In addition to the directories
geshownda Hig. Thior @xamaple, aidirectory fercsiering sh-audio-straaufile is
_provided beneath the BDMV directory. [0097] [Syntax of Each Data Item]
£ lg?gj: FiltshateTtie Syhtax DIPIAFLSET Wittertine d Pyt stvite.{0098] -

syg@éﬁ.
(00821

Under a root directory, a BDMV directory is set.
[0083]

Immediately beneath the BDMV directory, an Index file
having a name of "Index.bdmv" and a MovieCbiject file having
a name of "MovieObject.bdmv" are stored.

10084}

Under the BDMV directory, a BACKUP directory, a
PLAYLIST directory, a CLIPINF directory, and a STREAM
directory are provided.

[0085]

In the PLAYLIST directory, PlayList files each
including a Playlist are stcored. A name formed from a
combination of 5-digit number and an extension ".mpls" is
given to each of the PlayList files. The PlayList file
shown in Fig. 7 has the file name "00000.mpls" assigned
thereto.

[0cge]

In the CLIPINF directory, Clip Information files are
stored. A name formed from a combination of 5~digit number
and an extension ".clipi" is given to each of the Clip

Information files.



"length” denotes a 32-bit unsigned integer representing the number of
bytes from the byte immediately after the length field to the last byte of
PlayList(). That is, "length" represents the number of bytes from reserved
_ for _future use to the last byte of PlayList. [0099] Immediately after
"length”, 16-bit reserved for future use is provided. __ [0100] A 16-bit field
"number of Playltems" indicates the _ _ number of Playltems included in
the PlayList. In the example shown in Fig. 6, the number of Playltems is
three. A value starting from "0" is_seguentially assigned to a Playltem_id
each time Playltem() appears in the PlayList. For example, in Fig. 6,
assignment is made so that Playltem_ids = 0, 1, and 2. [0101] A 16-bit
[ofteld;"number of SubPaths" indicates the _ _ number of Sub Paths
included in the PlayList. In the example shown in Fig. 6, the number of
SubiRaffisgis three: i waluglstarting frona {Q'ois sequentiayassignedhta s

"OSHE) Path each time SubPath() appears in“the PlayList. For example, in
0’6, AE5Rnmenti8HHadE Stithat PIEterRCRisS- 6. 14,p40d 2. In the

nesWbsRGUeNt "oy sfatemert, Playltem( Js rgferenced-a number of times
equal to the
file"™ as appropriate.

[0088]

For example, a clpi file having a name of "0000L.¢clpi”
includes information regarding the Clip of the Base view
video.

(00891

A clpi file having a name of "00002.clpi" includes
information regarding the Clip of the D2 view video.
00907

A clpi file having a name of "00003.clpi" includes
information regarding the Clip of the D1 view video.
[0081]

Stream files are stored in the STREAM directory. A name
formed from a combination of 5-digit number and an extension
".mZts" or a combination of 5-digit number and an extension
".ilvt"™ is given to each of the stream files. Hereinafter,
a file having an extension of ".m2ts" is referred to an
"mZts file" as appropriate. In addition, a file having an
extension of ".ilvt" is referred to an "ilvt file" as
apprepriate.

[0092]



- 27 - number of Playltems, and SubPath() is referenced a number of
times equal to the number of Sub Paths. [0102] Fig. 9 illustrates the
syntax of SubPath() shown in Fig. 8. [0103] "length" denotes a 32-bit
unsigned integer representing the number of bytes from the byte
immediately after a length field to the last byte of Sub Path(). That is,
"length” represents the number of bytes from reserved_for_future_use to
the last byte of PlayList. [0104] Immediately after "length", 16-bit reserved
for future use is provided. _ _ [0105}5 _An 8-bit field "SubPath_type"
indicates the type of application that performs processing using the Sub
Path.

An mZts file having a name of "00001.m2ts" is a Ffile
used for 2D reproduction. By specifying this file, a Base
view video stream is read out.

[0093]

An m2ts file having a name of "00002.m2ts" is a file
regarding a D2 view video stream. An m2ts file having a
name of "00003.m2ts" is a file regarding a D1 view video
stream.
£0084]

An ilvt file having a name of "10000.ilvt" iz a file
used for B-Dl reproducticn. By specifying this file, a Base
view video stream and a DI view video stream are read out.
[0095;

An ilvt file having a name of "20000.ilvt" is a file
used for B-DZ reproduction. By specifying this file, a Base
view video stream and a D2 view video stream are read ocut.
[0086]

In addition to the directories shown in Fig. 7, for
example, a directory for storing an audio stream file is
provided beneath the BDMV directory.

[0087]
[Syntax of Each Data Item]

Fig. 8 illustrates the syntax of PlayList () written
into a PlayList file.

[00e8]



For example, SubPath_type is used for indicating whether the Sub path
represents "audio”, "bitmap caption”, or "text caption”. The SubPath_type
is described in more detail below with reference to Fig. 10. [0106]
Immediately after "SubPath_type", 15-bit reserved for future use is
provided. - 28 - A 1-bit field "is_repeat_SubPath" indicates a method
for reproducing the Sub Path. That is, the field "is repeat SubPath"
indicates whether, during reproduction of the Main Path, the Sub path is
reproduced repeatedly or only oncez &or example, the field
"is_repeat_SubPath" is used when the time at which a Clip referenced by
the Main Path is reproduced differs from the time at which a Clip
refetenced by therSitl Path iz reprodusedde gy, whesdbe MaimrRathhcing
represents a%)ath of a slide show of still images and the Sub Path

ENhfereBBhts an RIS paftt BEMP0RBEF IiRetdRiFaftep fter the
LenlefeRaal, SubPathy, 8rhil reggrved or future use s proyided. . [0109)
"length” represents the number of bytes from

reserved_for future use to the last byte of Playlist.
[0095]

Immediately after "length", 16-bit
reserved for future use is provided.
[01G0]

A 16-bit field "number of Playltems" indicates the
number of PlayItems included in the Playlist. In the
example shown in Fig. 6, the number of Playltems is three.
A value starting from "0" is sequentially assigned to a
PlayItem id each time PlayItem() appears in the PlayList.
For example, in Fig. &, assignment is made so that
PlayItem ids = 0, 1, and Z.

[0101]

A 16-bit field "number of SubPaths" indicates the
number of Sub Paths included in the PlayList. In the
example shown in Fig. 6, the number of Subk Paths is three.
A value starting from "0" is sequentially assigned to a Sub
Path each time SubPath{() appears in the PlayList. For
example, in Fig. 6, assignment is made so that PlayItem ids
= 0, 1, and 2. In the subseqguent "for" statement,

PlayItem() is referenced a number of times equal to the



An 8-bit field "number of SubPlayltems" indicates the _ _ number of
SubPlayltems (the number of entries) included in the Sub Path. For
example, in Fig. 6, number of SubPlayltems of SubPlayltem having
SubPathid =0 _ _is one, and number_of SubPlayltems of SubPlayltem
having SubPath id = 1 is two. In the subsequent "for" statement,
SubPlayltem() is referenced a number of times equal to the number of
SubPlayltems. [0110] Fig. 10 illustrates an example of SubPath_type.
[0111] - 29 - In Fig. 10, "Out_of mux" indicates that a stream
referenced by a Sub Path (a stream referenced by a SubPlayltem that
forms the Sub Path) and a stream referenced by a Main Path (a stream

nuk@ferenged by $he Rlayltem thatforms,the Main Path).are.multinlexed intg -

different TSs. [0112] In contrast, "In of mux" indicates that a stream
tireferenced bya Sob Pathiad abtisam Peférenced by a Main Path are
[0 %Lélﬁiplexed into the same TS. [0113]

Fig. 9 illustrates the syntax of SubPath{) shown in Fig.
8.
[0103]

"length” denotes a 32-bit unsigned integer representing
the number of bytes from the byte immediately after a length
field to the last byte of Sub Path(). That is, "length"
represents the number of bytes from reserved for future use
to the last byte of PlaylList.

(01047

Immediately after "length", 1l6-bit
reserved_for future use is provided.
[0105]

An B-bit field "SubPath type" indicates the type of
application that performs processing using the Sub Path.

For example, SubPath type is used for indicating whether the
Sub path represents "audio", "bitmap caption”, or "text
caption". The SubPath type is described in more detail
below with reference to Fig. 10.

[0100]

Immediately after "SubPath type", 15-bit
reserved_for future use is provided.

[01.07]



SubPath_type = 0 and SubPath_type - | are reserved. [0114]
SubPath_type = 2 indicates "Audio presentation path of the Browsable
slide show" (an audio presentation path of the browsable slide show).
[0115] SubPath_type = 3 indicates "Interactive graphics presentation
menu" (a presentation menu of interactive graphics). [0116]

SubPath_type = 4 indicates "Text subtitle presentation path” (a
presentation path of a text caption). [0117] SubPath_type r=5 indicates
"2nd Audio Presentation path" (a.pajh far referencing a 2nd audio stream).
For - 30 - example, the second audio stream referenced by the Sub Path
having SubPath_type = 5 serves as a comment (voice) of the director for

the movie,i[0148L14 "is_repeat SubPath" indicates a method
for reproducing the Sub Path. That is, the field
"is_repeat SubPath" indicates whether, during reproduction
of the Main Path, the Sub path is reproduced repeatedly or
only once. For example, the field "is repeat SubPath" is
used when the time at which a Clip referenced by the Main
Path is reproduced differs from the time at which a Clip
referenced by the Sub Path is reproduced (e.g., when the
Main Path represents a path of a slide show of still images
and the Sub Path represents an audio path BGM).
[0108]

Immediately after "Is repeat SubPath", 8-bit
reserved for future use is provided.
[0109]

An 8-bit field "number of SubPlayItems" indicates the
number of SubPlayItems (the number of entries) included in
the Sub Path. For example, in Fig. 6,
number of SubPlayItems of SubPlayltem having SubPath id = 0
is one, and number of SubPlayItems of SubPlayIltem having
SubPath id = 1 is two. In the subsequent "for" statement,
SubPlayItem() is referenced a number of times equal to the
number of SubPlayItems.

[G110]
Fig. 10 illustrates an example of SubPath type.

[0111]



SubPath_type = 6 indicates "2nd Video Presentation path" (a path for
referencing a 2nd video stream). For example, the second video stream
referenced by the Sub Path having SubPath_type = 6 serves as a
comment (a moving image) of the director for the movie. [0119]
SubPath type = 7 indicates a path of one or more ESs (Primary
audio/PG/IG/Secondary audio) or a picture-inpicture presentation path.
[0120] SubPath_type = 8 to SubPath_type = 11 define SubPaths for
an application that performs 3D repraguction. In this example, a different
value is set in accordance with a multiplexing pattern of the Dependent
view video streams referenced by the Subpath. [0121]  SubPath_type =
8 indicates; Oyt of-yb 3D-SybRath from.Discs, which indicates that the
Dependent view video sitream referenced by the Sub Path is recorded on
refirereptical disk 2 dhdbisPantiftiplexed:intera TSibatiscdiffergntfrom a TS
Su{gto which the Base view video stream referenced by the Main - 31 - Path
|

rtiprERed 1B 125P TS ihBat iy g £ irftfichigs PEARTX 3DTSwsPaRd

pyfremuPisc” swhich indiates that the REPeRAEN! view ngﬁ%%a%at

referenced by the Sub Path is recorded on thé optical disk 2 and is
fopmitiplezetdnto &I Sintewehich the Basesviewndded streara sefererced

bi’ the Main Path is multiplexed. [0123]
(01127

In contrast, "In of mux" indicates that a stream

referenced by a Sub Path and a stream referenced by a Main

Path are multiplexed into the same TS,

[0113]

i

SubPath_type 0 and SubPath type = 1 are reserved.
[0114]

SubPath type = 2 indicates "Audio presentation path of
the Browsable slide show" (an audio presentation path of the
browsable slide show).

[0115]

SubPath type = 3 indicates "Interactive graphics
presentation menu" (a presentation menu of interactive
graphics).

[0116]

SubPath_type = 4 indicates "Text subtitle presentation
path™ (a presentation path of a text caption).
[0117]

SubPath type = 5 indicates "2nd Audio Presentation

path™ (a path for referencing a 2nd audic stream). For



SubPath_type = 10 indicates "Out-of-mux 3D SubPath from Local
Storage", which indicates that the Dependent view video stream
referenced by the Sub Path is recorded in the local storage and is
multiplexed into a TS that is different from a TS into which the Base view
video stream referenced by the Main Path is multiplexed. [0124] As
described in more detail below, the reproducing apparatus 1 can perform
3D reproduction by downloading a Dependent view video stream from a
server and using the Dependent vieyy video stream together with a Base
view video stream recorded on the optical disk 2. [0125]  SubPath_type
=11 indicates "In-mux 3D SubPath from Local Storage", which indicates

exthas the Dependent view video §U§@%@@Eﬂl§&%%t%§%§£§@p‘h ot

recorded on the local storage and is multiplexed into a TS into whic
ha@2nBasd Ve videoestredmsreferenced by therMairt Paﬂm&mplmﬂjex@@
4 In such a case, the Base view video stream is also recorded in the local
LEf5age. [%ﬁﬁﬁ 8G95P&th_type = 12 to SubPath_type = 255 are
rofeserved. [0127] In this manner, a Sub Path that references the
Dependent view video stream includes information indicating the location
at whicB 4ité Dependent view Midee streantreferensestbys the- SubJRath is
recorded and a value reé)resentlng a multiplexing pattern for a TS. [0128]

PaiAf& ofdingy-the Péproditieitg apparatus 1caht iientify- Wh@ther thoT
DRt e ST S SR B

having SubPath type = 6 serves as a comment (a moving image)

of the director for the movie.

[0113]

SubPath type = 7 indicates a path of one or more ESs
(Primary audio/PG/IG/Secondary audio) or a picture-in-
picture presentation path.

[0120]

SubPath_type = 8 to SubPath type = 11 define SubPaths
for an application that performs 3D reproduction. In this
example, a different value is set in accordance with a
multiplexing pattern of the Dependent view video streams
referenced by the Subpath.

[6121]

SubPath type = 8 indicates "Out-of-mux 3D SubPath from
Disc", which indicates that the Dependent view video stream
referenced by the Sub Path is recorded on the optical disk 2

and is multiplexed into a TS that is different from a TS

into which the Base view videc stream referenced by the Main



[0128] In addition, the reproducing apparatus 1 can identify whether
the Dependent view video stream referenced by the Sub Path is
multiplexed into the TS of the Base view video stream or a TS different
from the TS of the Base view video stream. [0130]  The reproducing
apparatus 1 can change a method for reading the Base view video stream
in accordance with the - 33 - result of identification. [0131] Fig. 11
illustrates the syntax of SubPlayltem(i) shown in Fig. 9. [0132] "length”
denotes a 16-bit unsigned integer regresenting the number of bytes from
the byte immediately after a length field to the last byte of Sub playltem().
[0133] In Fig. 11, the following two cases are separately

Path i1z multiplexed.
[0122]

SubPath type = 9 indicates "In-mux 3D SubPath from
Disc", which indicates that the Dependent view video stream
referenced by the Sub Path is recorded on the optical disk 2
and is multiplexed intoc a TS into which the Base view video
stream referenced by the Main Path is multiplexed.

[0123]

SubPath type = 10 indicates "Out-of-mux 3D SubPath from
Local Storage", which indicates that the Dependent view
videc stream referenced by the Sub Path is recorded in the
local storage and is multiplexed into a TS that is different
from a TS into which the Base view video stream referenced
by the Main Path is multiplexed.

[0124]

As described in more detail below, the reproducing
apparatus 1 can perform 3D reproduction by downloading a
Dependent view video stream from a server and using the
Dependent view video stream together with a Base view video
stream recorded on the optical disk 2.

[0125]

SubPath type = 11 indicates "In-mux 3D SubPath from
Local Storage", which indicates that the Dependent view
video stream referenced by the Sub Path is recorded on the

iocal storage and is multiplexed into a TS into which the



written: the case in which a SubPlayltem references one Clip and the case
in which a SubPlayltem references a plurality of Clips. [0134] The
case in which a SubPlayltem references one Clip is described next. [0135]
Clip_Information_file_name[0] indicates a Clip to be referenced. [0136]
Clip_codec_identifier[0] indicates the codec method for the Clip.
Immediately after Clip_codec_identifier[0], reserved for future use is
provided. _ [0137] "is_multi_Clib_entries" is a flag indicating the

- 37

Base view video stream referenced by the Main Path is
multiplexed. In such a case, the Base view video stream is
also recorded in the local storage.

[0126]

SubPath_type = 12 to SubPath type = 255 are reserved.
[0127]

In this manner, a Sub Path that references the
Dependent view video stream includes information indicating
the location at which the Dependent view video stream
referenced by the Sub Path is reccrded and a value
representing a multiplexing pattern for a TS.

[0128]

Accordingly, the reproducing apparatus 1 can identify
whether the Dependent view video stream referenced by the
Sub Path is recorded on the optical disk 2 or in the local
storage.
f0129]

In addition, the reproducing apparatus 1 can identify
whether the Dependent view video stream referenced by the
Sub Path is multiplexed into the TS of the Base view video
stream or a TS different from the T3 of the Base view video
stream.

[0130]
The reproducing apparatus 1 can change a method for

reading the Base view video stream in accordance with the



- 34 - presence/absence of registration of a multi-clip. If the flag
"is_multi_Clip_entries" is on, the syntax for the case in which the
SubPlayltem references a plurality of Clips is referenced. [0138] ref to
STC id[0] represents information regarding an _ __ STC discontinuity
point (a discontinuity point based on a system time). [0139]
SuliPlayltem_IN time indicates a start point of a reproduction interval of
the Sub Path. SubPlayltem_OUT _time indicates an end point of the
reproduction interval of the Sub Path,, [0140] sync_Playltem_id and
sync_start PTS of PlayTtem indicatae a start time at which the Sub Path
starts reproduction on the time axis of the Main Path. [0141]
layltem IN_time, SubPlayltem_OUT _time, sync_Playltem_id, and
re%/gr?g sct}grt %ﬁﬁ%@ﬁ%&’ are used by the Clip referenced by the
[oSebPlayltem in a shared manner. [0142] The case in which "if
(is_multi_Clip_entries = = Ib" is true and a SubPlayltem references a
plurddil- oflClips s déseriised Abgt. syntax of SubPlayItem(i) shown

in Fig. 9.

[0132]

"length" denctes a 16-bit unsigned integer representing
the number of bytes from the byte immediately after a length
field to the last byte of Sub playItem().

[0133]

In Fig. 11, the following two cases are separately
written: the case in which a SubPlayltem references one Clip
and the case in which a SubPlayItem references a plurality
of Clips.

[0134]

The case in which a SubPlayltem references one Clip is
described next.
[0135]

Clip_Information file name[0] indicates a Clip to be
referenced.
[0136]

Clip codec identifier[0] indicates the codec method for
the Clip. Immediately after Clip codec_identifier{0},
reserved for future use i1s provided.

[0137]

"is_multi_Clip entries™ is a flag indicating the



- 35 - [0143] num of Clip entries indicates the number of referenced Clips.
The number of Clip_Information_file_name[SubClip_entry_id]s represents
the number of Clips excluding Clip_Information_file_name[0]. [0144]
Clip_codec_identifier[SubClip_entry_id] indicates the codec method.
[0145] ref to STC id[SubClip entry id] represents information _
regarding an STC discontinuity point (a discontinuity point on the basis of
the system time). Immediately after ref to STC id[SubC1 p_entry_id],
reserved for future useis _ pg%viged.

presence/absence of registration of a multi~clip. If the
flag "is_multi Clip entries"™ is on, the syntax for the case
in which the SubPlayItem references a plurality of Clips is
referenced.

[0138]

ref_to STC_id[0] represents information regarding an
STC discontinuity peint (a discontinuity point based on a
system time).

10139]

SubPlayItem IN time indicates a start point of a
reproduction interval of the Sub Path. SubPlayltem OUT time
indicates an end point of the reproduction interval of the
Sub Path.

[0140]

sync_PlayItem_id and sync start PTS of PlayItem
indicate a start time at which the Sub Path starts
reproduction on the time axis of the Main Path.

[0141]

SubPlayIltem IN_time, SubPlayItem OUT time,
sync_PlayItem id, and sync_start PTS of PlayItem are used by
the Clip referenced by the SubPlayltem in a shared manner.
[0142]

The case in which "if (is_multi Clip entries = = 1b" is
true and a SubPlayltem references a plurality of Clips is

described next.



[0146] Fig. 12 illustrates the syntax of Playltem() shown in Fig. 8.
[0147] "length" denotes a 16-bit unsigned integer representing the
number of bytes from the byte immediately after the length field to the last
byte of Playltem(). [0148] Clip_Information_file_name[0] indicates the
name of a Clip Information file of a Clip referenced by the Playitem. Note
that the file name of the mt2s file including the Clip - 36 - and the file
name of the Clip Information file corresponding to the mt2s file include the
same 5-digit number [0149] Clip, godec_identifier[0] indicates the
codec method used for the Clip. Immediately after the Clip codec
identifier[O], reserved for future useis _ _

[0143]

num’ of Clip entries indicates the number of referenced
Clips. The number of
Clipmlnformationvfilemname[SubClipwentry_id]s represents the
number of Clips excluding Clip_Information file name[0].
101447

Clip codec_identifier[SubClip entry id] indicates the
codec method.

[0145]

ref to STC id[SubClip entry id] represents information
regarding an STC disceontinuity point (a discontinuity point
on the basis of the system time). Immediately after
ref to_ STC_id[subClip_entry_id], reserved for future use is
provided.

[0146]

Fig. 12 illustrates the syntax of PlayIltem() shown in
Fig. B.

[0147]

"length" denotes a 16-bit unsigned integer representing
the number cf bytes from the byte immediately after the
length field to the last byte of PlayItem{).

[0148]

Clip_Information_file name[0] indicates the name of a

Clip Information file of a Clip referenced by the PlayItem.

Note that the file name of the mt2s file including the Clip



provided. Immediately after the reserved_for_future_use, is multi angle
and connection condition are provided. [0150] ref to STC id[0] represents
information regarding an _ __ STC discontinuity point (a discontinuity
point on the basis of the system time). [0151] IN time indicates the
start point of the reproduction interval of the Playltem, and OUT _time
indicates the end point of the reproduction interval of the Playltem. [0152]
Immediately after OUT_tim, UO_mask_table(),
Playltem_random_access_mode, stil_mode are provided. [0153]
STN table() includes information regarding an AV stream referenced by
the target Playltem. In addition, if a Sub Path reproduced in association

i [ incl
st hiee e sarseen e STH 0 Mober ke g
to- Sile thesSulE Pethi[0dbdle the same 5-digit number.

[0149]

Clip codec identifier{[0] indicates the codec method
used for the Clip. TImmediately after the
Clip_codec_identifier[0], reserved for future use is
provided. Immediztely after the reserved for future use,
is multi_angle and connection condition are provided.

[0130]

ref to STC_ id{0] represents information regarding an
STC discontinuity point (a discontinuity peint on the basis
of the system time).

[0151]

IN_time indicates the start peint of the reproductiocn
interval of the PlayItem, and CUT_time indicates the end
point of the reproduction interval of the PlayIltem.

01527

Immediately after OUT_tim, UO mask tablel(},

PlayItem random_access_mode, and still mode are provided.
[01537

STN_table() includes information regarding an AV stream
referenced by the target Playitem. In addition, if a Sub
Path reproduced in association with the target PlayIltem is
present, the STN_table() further includes information

regarding an AV stream referenced by SubPlayltem that forms



Fig. 13 illustrates the syntax of the STN table() shown in Fig. 12. [0155]
STN table() represents the attributes of the Playltem. [0156] "length”
denotes a 16-bit unsigned integer representing the number of bytes from
the byte immediately after the length field to the last byte of STN table().
Immediately after the length field, a 16-bit reserved_for_future_use is
provided. [0157] number of video stream entries indicates the number of _
_ streams that are included (registered) in the STN table() and that have
video stream ids assigned thereto. [0158] video stream id represents
information for identifying each of t /Video streams. For example, the ID
of the Base view video stream can be identified by using the video stream
ieg. él' el a%the Dependent view video stream may be defined in the
=s3b e() or may be obtained through computation as described below.

r of0bP] video stream number indicates the video stream number

th

Fig. 13 illustrates the syntax of the STN table() shown
in Fig. 12.

[0155]

STN_table{) represents the attributes of the Playltem.
[0156]

"length" denotes a 16-bit unsigned integer representing
the number of bytes from the byte immediately after the
length field to the last byte of STN table(). Immediately
after the length field, a 1l6-bit reserved_for future use is
provided.

[0157]

number_ of video stream entries indicates the number of
streams that are included (registered) in the STN_ table()
and that have video stream ids assigned thereto.

[0158]

video_stream_ id represents information for identifying
each of the video streams. For example, the ID of the Base
view video stream can be identified by using the
videc stream id. The ID of the Dependent view video stream
may be defined in the STN table(} or may be obtained through
computation as described below.

[0159]

video stream number indicates the video stream number



- 38 - that is used for video switching and that is visible to the user. [0160]
number of audio stream entries indicates the number of _ _ streams of a
first audio stream included in the STN table() as entries, audio stream id is
assigned to each of the streams. The audio stream id represents
information for identifying each of the audio streams,
audio_stream_number indicates the audio stream number that is used for
audio switching and that is visible to the user. [0161] number of audio
stream2 entries indicates the numbegr,of _ _ streams in a second audio
stream to which audio_stream_id2 is‘assigned included in the
STN_table(). The audio stream id2 represents information for identifying

each of udiq streams. audjo stream number indicatgst e.audio
‘ stream é%%%er tha'?;i%%uesedgl ojfjcacu§ i0 %Weft%%in%hgﬁd %ﬁat‘%%/%%fae t%oth fie
usdser. In this example, the reproduced sound can be switched. [0162]

number of PG txtST stream entries indicates the number _
[0160]

number of audio_stream entries indicates the number of
streams of a first audio stream included in the STN table()
as entries. audio_stream id is assigned to each of the
streams. The audioc_stream id represents information for
identifying each of the audio streams,. audio stream number
indicates the audio stream number that is used for audio
switching and that is visible to the user.
[0161]

number of audio_stream? entries indicates the number of
streams in a second audio stream to which audio stream id2
ls assigned included in the STN table(). The
audio_stream 1d2 represents information for identifying each
of the audio streams. audio stream number indicates the
audio stream number that is used for audic switching and
that is visible to the user. In this example, the
reproduced sound can be switched.
[0162]

number of PG _txtST stream entries indicates the number
of streams to which PG_txtST stream id is assigned included
in the STN_table(). In STN_table{}, a PG stream cbtained by
runlength-encoding a bitmap caption, such as a sub-picture

of a DVD, and a text caption file (textST) are registered.



of streams to which PG txtST stream id is assigned included in the STN
table(). In STN table(), a PG stream obtained by runlength-encoding a
bitmap caption, such as a sub-picture of a DVD, and a text caption file
(textST) are registered. - 39 - PG txtST stream number indicates a
caption stream number that is used for caption switching and that is visible
to the user. [0163] number of IG stream entries indicates the number of _
_ _ streams to which IG stream id is assigned included in the STN_table().
In STN_table(), an IG stream is registered. IG stream number indicates a
graphics stream number that is used for graphics switching and that is
visible to the user. [0164] The IDs of the Main TS and Sub TS, which
are %cri ed below, are also registered in STN_table(). These IDs are

d
G e L bF e BIETRS at D SHOARSS BGRB8 The T2 AHLCT
tninformationds wwitten.iptq stream atribute (. JA168L + gy 14illustrates

an example of application_type. [0166] The application_type is written
thénteshe Clip Information file (ClipInfo()). The Clip Information file is

[O%%\ﬂided for each of the Clips.

number of IG stream entries indicates the number of
streams to which IG stream id is assigned included in the
STN_table(). In STN table(), an IG stream is registered.

IG stream number indicates a graphics stream number that is
used for graphics switching and that is visible to the user.
[0164]

The IDs of the Main TS and Sub TS, which are described
below, are also registered in STN table(). These IDs are
not the IDs of the elementary streams, but the IDs of the
TSs. This information is written into stream attribute().
{0165]

Fig. 14 iilustrates an example of application type.
[0les]

The application type is written into the Clip
Information file {(ClipInfo(}}). The Clip Information file is
provided for each of the Clips.
f0167]

"application _type = 0" is reserved.

[0168]
"application type = 1" indicates that the TS {the Clip)

corresponding to the Clip Information file including the



[0167] "application_type = 0" is reserved. [0168] "application_type = 1"
indicates that the TS (the Clip) corresponding to the Clip Information file
including the - 40 - statement is a TS for a Movie application. [0169]
"application type = 2" indicates that the TS corresponding to the Clip
Information file including the statement is a TS for a Time-based
Slideshow. [0170] "application type - 3" indicates that the TS
corresponding to the Clip Information file including the statementis a TS
for a Browsable Slideshow. [0171] "application type = 4" indicates that
the TS corresponding to the Clip Tnfofmation file including the statement is
a TS for a Browsable Slideshow for the Sub Path.

statement is a TS for a Movie application.
[0169]

"application type = 2" indicates that the TS
corresponding to the Clip Information file including the
statement is a TS for a Time-based Slideshow.

[G170]

"application type = 3" indicates that the TS
corresponding to the Clip Information file including the
statement is a T8 for a Browsable Slideshow.

[0171]

"application type = 4" indicates that the TS
corresponding to the Clip Information file including the
statement is a TS for a Browsable Slideshow Ffor the Sub Path.
[0172]

"application type = 53" indicates that the T8
corresponding to the Clip Information file including the
statement is a TS for interactive graphics for the Sub Path.
[0173]

"application type = 6" indicates that the TS
corresponding to the Clip Information file including the
statement is a T8 for a text sub-title (text caption data)
for the Sub Path.

[0174]
"applicaticn type = 7" indicates that the T8

corresponding to the Clip Information file including the



[0172] "application type = 5" indicates that the TS corresponding to the
Clip Information file including the statement is a TS for interactive graphics
for the Sub Path. [0173] "application_type = 6" indicates that the TS
corresponding to the Clip Information file including the statementis a TS
for a text sub-title (text caption data) for the Sub Path. [0174]
"application_type = 7" indicates that the TS corresponding to the Clip
Information file including the - 41 - statement is a TS for the Sub Path
including one or more ESs. [0175] "application_type - 8" indicates that
the TS corresponding to the Clip Information file including the statement is
a TS for a 3D playback application. [0176] "application_type = 9" to

"application type =.255" are.reserve 77 S described above, the

St\%pl%olg%no the a%pﬁgzat%ﬁ_tygg ingéf\éddglé%\%lalﬁlg%lelf%@agro?% APpIfE&Hign =5 -

r othag performs 3D reproduction. Accordingly, an application that performs
3D reproduction can identify a TS that can be processed by the

appliégtion G3ingPthetvalaeoftfie bpplication typet the TS

corresponding to the Clip Information file including the
statement is a T5 for a 3D playback applicatiocon.
[0176]

"application type = 8" to “application type = 255" are
reserved.
[0177]

As described above, the values of the application type
include a value defined for an application that performs 3D
reproduction. Accordingly, an application that performs 3D
reproduction can identify a TS that can be processed by the
application using the value of the application type.

[0178]
[(Example of Setting of Application_type and SubPath type]

Fig. 15 illustrates an example of setting of the
Application type and SubPath type.

[0179]

In the Main TS shown in Fig. 15, the streams of Base
view video, Dependent view video, Primary audio, Base PG,
Dependent PG, Base IG, and Dependent IG are multiplexed. As
in this example, the Dependent view video stresam and the
Base view video stream may be included in the Main TS.

[0180C]



[01781 [Example of Setting of Application_type and SubPath type] Fig. 15
illustrates an example of setting of the Application type and SubPath_type.
[0179] In the Main TS shown in Fig. 15, the streams of Base view
video, Dependent view video, Primary audio, Base PG, Dependent PG,
Base IG, and Dependent IG are multiplexed. As in this example, the
Dependent view video stream and the Base view video stream may be
included in the Main TS. [0180] - 42 -  The optical disk 2 includes the
Main TS and a Sub TS. The main TS includes at least the Base view
video stream. The Sub TS includes ¥freams other than the Base view
video stream and is used together with the Main TS. [0181] Like video,

in order to allow 3D display, the Base and Dependent streams are
prO\T/f?agd IBFE5eH o‘?‘Jtﬁé? P% Haesis6185¢F I‘E)":“?Cﬁ‘e Praféof the’Basé View

rref gach of the PG andJG,ebtained by,decading \Ul%%tr@%@esoisstream

appropriately combined with the plane of the Base view video obtained by
ThegeBodingtherBaselvievs vidsorstreameand isadisplay egh Stmilady, thedeo
lane of the Dependent view of-each of the PG and IG is appropriately
St EGRMbIfEE with t%%%aﬁ@%ﬁﬁ@%éﬁé%ﬁéﬁ%i%%gé obtained by
rogegeding the Dependent view video stream and is displayed. [0183]
For example, when the Base view video stream is the stream of an L
imagekand thi= Dependentview videbl stream is 1the sirgam of apR émage,
the stream of the Base view is a stream of the graphics of the L image for

PERABABY thé PEUMI RS A6 thEP G gfdarharid:fs Rfreantiof the
(o Pependent view are streams of the graphics of the R image. [0184]

The plane of the Base view of each of the PG and IG
obtained by decoding the streams is appropriately combined
with the plane of the Base view video obtained by decoding
the Base view video stream and is displayed. Similarly, the
plane of the Dependent view of each of the PG and IG is
appropriately combined with the plane of the Dependent view
video obtained by decoding the Dependent view video stream
and is displayed.

[0183]

For example, when the Rase view video stream is the
stream of an I image and the Dependent view video stream is
the stream of an R image, the stream of the Rase view is a
Stream of the graphics of the L image for each of the P3Z and
IG. In addition, the PG stream and IG stream of the
LDependent view are streams of the graphics of the R image.
(0184}

In contrast, when the Base view video stream is the



In contrast, when the Base view video stream is the - 43 - stream of an R
image and the Dependent view video stream is the stream of an L image,
the stream of the Base view is a stream of the graphics of the R image for
each of the PG and IG. In addition, the PG stream and IG stream of the
Dependent view are streams of the graphics of the L image. [01851 The
application type of the Main TS (the application type written to the Clip
Information file corresponding to the Main TS) is 1. [0186] The Base
view video stream included in the Main TS is a stream handled by not only
an application for performing 3D Ferﬂ%dﬂction but also an ordinary Movie
application for performing 2D reproduction, as noted above. The value of
the application type is set to 1 for a IS handled by a Movie application and

=L 3PPHlafbalk aBphEatch. GBs e IRREHAToH: SHENHE BepefBERtFels
en¥idgo:stigam is lcludegdn dhe [5,0f the Baseadepddea srepm, heyvalue

of SubPath type of the Sub Path that references the Dependent view
styigeo stfeamds @ dpithisexamplesthe Depeadeat vieyenideo streamds and

recorded on the optical disk 2. [0188] Fig. 16 illustrates another example
IGOfS%ﬁi SFﬁﬁpn, the PG stream and IG stream of the
Dependent view are streams of the graphics of the I image.
[0185]

The application_type of the Main TS (the
application type written to the Clip Information file
corresponding to the Main TS) is 1.
f0186]

The Base view video stream included in the Main TS iz a
stream handled by not only an application for performing 3D
reproducticn but also an ordinary Movie application for
performing 2D reproduction, as noted above. The value of
the application type is set to 1 for a TS handled by a Movie
application and 3D playback application.

[0187]

In addition, since the Dependent view video stream is
included in the TS of the Base view video stream, the value
of SubPath type of the Sub Path that references the
Dependent view video stream is 9. In this example, the
Dependent view video stream is recorded on the optical disk
2.

[0188]

Fig. 16 illustrates another example of setting of the



- 44 - Application_type and SubPath_type. [0189] Inthe Main TS
shown in Fig. 16, the streams of Base view video and Dependent view
video are multiplexed. [0190] The value of application_type of the Main TS
issetto 1.[0191] In addition, since the Dependent view video stream is
included in the TS of the Base view video stream, the value of
SubPath_type of the Sub Path that references the Dependent view video
stream is 9. As in the above-described example, in this example, the
Dependent view video stream is recorded on the optical disk 2. [0192]

In the Sub TS shown in Fig. 16, the*dtreams of Primary audio, Base PG,
Dependent PG, Base IC, and Dependent IC are multiplexed. [0193]

Application_type and SubPath type.
10189}

In the Main TS shown in Fig. 16, the streams of Base
view video and Dependent view video are multiplexed.
[0190]

The wvalue of application type of the Main TS is set to
1.

[0191]

In addition, since the Dependent view video stream is
included in the TS of the Base view video stream, the value
of SubPath type of the Sub Path that references the
Dependent view video stream is 9. As in the above-described
example, in this example, the Dependent view video stream is
recorded on the optical disk 2.

[0182]

In the Sub TS shown in Fig. 16, the streams of Primary
audio, Base PG, Dependent PG, Base IG, and Dependent IG are
multiplexed.

[0193]

Since the TS5 is handled by a 3D playback application,
the value of the application type of the Sub TS is 8.

[0194]

Fig. 17 illustrates still ancther example of setting of
the Application_type and SubPath type.

[0195]



Since the TS is handled by a 3D playback application, the value of the
application type of the Sub TS is 8. [0194]  Fig. 17 illustrates still
another example of setting of the Application_type and SubPath_type.
[0195] -45- Inthe Main TS shown in Fig. 17, the streams of Base
view video, Primary audio, Base PG, Dependent PG, Base IG, and
Dependent IG are multiplexed. [0196]  The value of the application type
of the Main TS is 1. [0197] The Sub TS shown in Fig. 17 includes the
Dependent view video stream. [0198 Since the Dependent view video
stream is included in a TS different from a TS of the Base view video
stream, the value of SubPath_type of the Sub Path that references the
De%%nd nt view video stream is B._As in the above-described example, in

this'éxample. te DependRit vig Vidko stfeamiis récsRREHoR thE®pfical

viggw%%deo, Primary audio, Base PG, Dependent PG, Base IG,
and Dependent IG are multiplexed.
[0196]

The value of the application type of the Main TS is 1.
[0187]

The Sub T8 shown in Fig. 17 includes the Dependent view
video stream.
101987

3ince the Dependent view video stream is included in a
TS cdifferent from a TS of the Base view video stfeam, the
value of SubPath type of the Sub Path that references the
Dependent view video stream is 8. As in the above-described
example, in this example, the Dependent view video stream is
recorded on the cptical disk 2.
{01931

In this way, the value indicative of a TS that is
handled by a 3D playback application is set as the value of
the application type in the Clip Information file
corresponding to the Sub TS handled by the 3D playback
application.
[0280]

In addition, in the Subk Path that references the
Dependent view video stream, the value determined in

accordance with the location at which the Dependent view



[0199] In this way, the value indicative of a TS that is handled by a 3D
playback application is set as the value of the application type in the Clip
Information file corresponding to the Sub TS handled by the 3D playback
application. [0200]  In addition, in the Sub Path that references the
Dependent view video stream, the value determined in accordance with
the location at which the Dependent view - 46 - video stream is recorded
and the multiplexing pattern is set as the value of the SubPath_type.
[0201] Note that in the BD standard, the number of TSs that can be
concurrently read out of the optical 4Rk 2 is limited to two. [0202] In
addition, in a Browsable Slideshow, as described above, an audio stream
.ysed as BGM s referenced by the Sub Path (SubPath_type =2)
V88 arats flomheTHes St ed rdfefeAted by tre RN #S4the Whdrs aset

asshge shaw.is played bagkythe.videg stream referenced by the Main Path
and the audio stream referenced by the Sub Path are read out at the

[ Ogéine time. [0203] 3D representation of a slide show of still images is
discussed below, If the Base view video stream and the Dependent view

videl 5teSAT bf tHe VidGoLired e felutiBe iR drRsEnP T SESthé Bié
cad FeCAREIEAD AUl Howgyer ihe gudiostigan used a5, BGM,gannot be

read out.
limited to two.

[0202]

In additiecn, in a Browsable Slideshow, as described
above, an audio stream used as BGM is referenced by the Sub
Path (SubPath type = 2) separately from the video stream
referenced by the Main Path. When a slide show is played
back, the video stream referenced by the Main Path and the
audio stream referenced by the Sub Path are read out at the
same time.

[0203]

3D representation of a slide show of still images is
discussed below. If the Base view video stream and the
Dependent view video stream of the video stream are included
in different TSs, the two TSs can be read cut. Eowever, the
audio stream used as BGM canncot be read out.

[0204]

Accordingly, during operation of a Browsable slideshow
(Application type = 3), only the setting "SubPath_type = 9"
or "SubPath_type =11" is allowed. Thus, a value of 8 or 10,

which indicates that the Dependent view video stream is



[0204] Accordingly, during operation of a Browsable slideshow
(Application_type = 3), only the setting "SubPath_type = 9" or
"SubPath_type =11" is allowed. Thus, a value of 8 or 10, which indicates
that the Dependent view video stream is - 47 - included in a TS different
from a TS of the Base view video stream, is not used as the value of
SubPath_type of the Sub Path that references the Dependent view video
stream included in the TS handled by a Browsable slideshow application.
[0205] In this way, by controlling the value of the SubPath_type in the
possible range in accordance with tiid Application_type, a problem of the
occurrence of an unreadable TS can be prevented. [0206] [Definition of
st;t%%rgdid. As illustrated in Fi% 13, in a STN table, the IDs of streams

IEHEART IS rferencad B AR PEYREnfaht SUbPIRSItBAEre HidhagEdEO
st0207) ; Thevidegstreamidananaged in t@%@mabéﬁgspg)%se@é%t b

ID of the Base view video stream, and the PG txtST stream id represents
PafHe [Dof thee BaserRE stigaen Diepaddition, thie=kG wstrteam sickrepresents
ing§tgé8fg§3Egge%g;ﬂg%g?éd by a Browsable slideshow
application.

[0205]

In this way, by controlling the value of the
SubPath_type in the possible range in accordance with the
Applicationutype, a problem of the cccurrence of an
unreadable TS can be prevented.

[020C¢]
[Definition of stream id]

As illustrated in Fig. 13, in a STN table, the IDs of
streams (stream ids) referenced by the Playltem and
SubPlayItem are managed,

[0207]

The video_stream id managed in the STN table represents
the ID cf the Base view video stream, and the
PG_txtST stream id represents the ID of the Base PG stream.
in addition, the IG_stream id represents the ID of the Base
IG stream.

[Gz08}
Here, for the Dependent view video stream, the

stream ids are not registered in the STN table. The

stream ids can be computed using the stream id of the Base



[0208] Here, for the Dependent view video stream, the stream ids are
not registered in the STN table. The stream ids can be computed using
the stream_id of the Base - 48 - view video stream. [0209] For
example, the stream_id of the Dependent view video stream can be
defined using the following equation (1): video stream id + x = dependent
view video stream id ...(1) [0210] The stream_id of the Dependent PG
stream can be defined using the following equation (2): PG textST stream
id + x = Dependent PG textST strea};rg o

view video stream.
0209]

For example, the stream id of the Dependent view video
stream can be defined using the following equation (1):

videco_stream id + x = dependent view video stream id

(1)
102101

The stream_id of the Dependent PG stream can be defined
using the following egquation (2):

PG_textST stream id + x = Dependent PG_textST stream id

(2)
02111

The stream id of the Dependent IG stream can be defined
using the folleowing equation (3):

IG_stream id + x = Dependent IG stream id ... (3)
(02121

Any value can be used for x in equations (1) to (3).
Different values may be substituted intoc x in equations (1)
te (3.

[0213]

The value of x may be identified from the STN table.
Alternatively, the value of x may be preset in the
reproducing apparatus 1.

[0214]

In this way, a recording apparatus for recording data



...(2) [0211] The stream id of the Dependent IG stream can be defined
using the following equation (3): IG stream id + x = Dependent IG stream
id... (3) __[0212] Any value can be used for x in equations (1) to (3).
Different values may be substituted into x in equations (1) to (3). [0213]
The value of x may be identified from the STN table. Alternatively, the
value of x may be preset in the reproducing apparatus 1. [0214] In this
way, a recording apparatus for recording data - 49 -

- 4G9 -

on the optical disk 2 need not set the stream id of the
Dependent view video stream in the STN table separately from
the stream id of the Base view video stream.

[0215]

In addition, if the reproducing apparatus 1 identifies
the stream_id of the Base view video stream using the
STN_table, the reproducing apparatus 1 can identify the
stream_id of the Dependent view video stream corresponding
to the Base view video stream through computation.
f0216]

In the BD standard, a variety of processes using a
stream can be realized by JAVA (registered trade name)
applications.

F02173

For example, when a process is performed using a
certain stream, a JAVA (registered trade name) application
instructs a driver to read out the stream via an API
(Application Programming Interface) while specifying the
stream id, as shown in Fig. 18.

[6218]

The driver considers the stream id specified by the
JAVA (registered trade name) applicaticn via the APT as the
stream_id of the Base view video stream. Thereafter, the
driver identifies the stream id of the Dependent view videco

stream through computation using the specified stream ID.



on the optical disk 2 need not set the stream_id of the Dependent view
video stream in the STN table separately from the stream_id of the Base
view video stream. [0215] In addition, if the reproducing apparatus 1
identifies the stream id of the Base view video stream using the SIN table,
the reproducing apparatus 1 can identify the stream_id of the Dependent
view video stream corresponding to the Base view video stream through
computation. [0216] In the BD standard, a variety of processes using a
stream can be realized by JAVA (registered trade name) applications.
[0217] For example, when a pr Bssis performed using a certain
stream, a JAVA (registered trade name) application instructs a driver to
read out the stream via an API (Application Programming Interface) while

InsBEGifying e Steallf id & SRGWR if Ky I [B218] v eTha tiffer Strean
angORSIders g seam, id speeified e JAYA Fedisiered rade pame)

application via the API as the stream id of the Base view video stream.
iddherddftet, tedeveridentifies the stream_id of the Dependent view video

stream through computation using the specified stream_ID. - 50 - In
[O%aaﬂtion, the driver reads out the Base view video stream and the

Dependanf yiew yideQ siregm anihe bagis, gh e idsptified stream_id.
performed, the number of stream IDs specified by the Java
{registered trade name) application via the API can be one.
Furthermore, the API need not be extended such that two
stream_IDs for the Base view and Dependent view are
specified.

[0220]

In addition, if the ID of the Dependent view stream is
automatically computed using the ID of the Base view stream,
the following advantages can be provided,

(02213

In BDs, the algorithm for automatically selecting a
stream to be reproduced by a player is provided. For
example, according to the algorithm, when an English videc
program is displayed, a caption to be reproduced at the same
time can be automatically selected.

[0222]

If a stream ID is assigned to even the Dependent view
video stream, the process using the stream playback
selection algorithm performed by existing players need to be

performed for the Dependent view. Accordingly, the



[0219] In this way, even when a 3D display operation is performed, the
number of stream IDs specified by the Java (registered trade name)
application via the API can be ane. Furthermore, the API need not be
extended such that two stream IDs for the Base view and Dependent view
are specified. [0220] In addition, if the ID of the Dependent view
stream is automatically computed using the ID of the Base view stream,
the following advantages can be provided. [0221]  In BDs, the algorithm
for automatically selecting a stream to be reproduced by a playeris
provided. For example, according”té%he_algorithm, when an English video
program is displayed, a caption to be reproduced at the same time can be
automatically selected. [0222]  If a stream ID is assigned to even the

P RERRRHRAL ViR VidECSFERRD tHE Bréteiding The SHERAT praybdde t
isseleetion algorithm, performed by existing nlavers nesd to.be performed

for the Dependent view. Accordingly, the - 51 - processing load imposed
»laplthelplayersds increasgdrThatisyafteh peHasming the process,basesd on
the stream playback selection algorithm on the Base view stream, the

PLBNRETs HR'd tohetforn?iife procedsdrasst BATRE stiaihplaybaeie
p1sglectionalgarithm on.the Dependent view video stream. [0223] . ; As

described above, by allowing the ID of the Dependent view video stream
st tebe automatically computed using the ID of the Base view stream, the
need for the process performed on the Dependent view stream can be

[ fiminated.
As described above, by allowing the ID of the Dependent

view video stream to be automatically computed using the ID
of the Base view stream, the need for the process performed
cn the Dependent view stream can be eliminated.
[0224]
[Example of Statements in PlayList File]

Fig. 19 illustrates the syntax of the PlaylList file.
[0225]

The Playlist file is stored in the PLAYLIST directory
shown in Fig. 7 and has an extension of ".mpls".
[(0226]

The statements illustrated in Fig. 8 are included in
the PlaylList file.
(02271

In Fig. 19, type_ indicator indicates the type of a file
"xxxxx.mpls".
[G228]

version number indicates the version number of a file



[0224] [Example of Statements in PlayList File] Fig. 19 illustrates the
syntax of the PlayList file. [0225] The PlayList file is stored in the
PLAYLIST directory shown in Fig. 7 and has an extension of ".mpls".
[0226] The statements illustrated in Fig. 8 are included in the PlayList file.
[0227] In Fig. 19, type indicator indicates the type of a file _
"xxxxx.mpls". [0228] version number indicates the version number of a file

-52 -
- 52

"xxxxx.mpls”. The version number is a 4-digit number. For
example, a Playlist file for 3D reproduction has a version
number‘of "0240" which indicates "3D Spec version".

[0229]

PlayList_start_address indicates the top address of the
PlayList{) which is a byte address relative to the top byte
of the PlayList file.

[0230]

PlayListMark_start address indicates the top address of
the PlayListMark() which is a byte address relative to the
top byte of the PlayList file.

[0231]

ExtensionData_start address indicates the top address
of the ExtensionData() which is a byte address relative to
the top byte of the Playlist file.

[0232]

Immediately after the ExtensionData start address, 160-
bit reserved for future use is included.
[0233]

AppInfoPlayList() stores parameters regarding playkback
control of the PlayList, such as playback reétriction.
[0234]

PlayList () stores parameters regarding the Main Path
and Sub Path illustrated in Fig. 8.

[0235]



"xxxxx.mpls". The version number is a 4-digit number For example, a
Playlist file for 3D reproduction has a version number of "0240" which
indicates "3D Spec version". [0229] PlayList_start_address indicates
the top address of the PlayList() which is a byte address relative to the top
byte of the PlayList file. [0230] PlayListMark_start_address indicates
the top address of the PlayListMark() which is a byte address relative to
the top byte of the PlayList file. [0231] ExtensionData start address
indicates the top address of the ExtensionData() which is a byte address
relative to the top byte of the Play_LigéfiI'é. [0232] Immediately after the
ExtensionData_start_address, 160- bit reserved for future use is included.
arameters regarding playback control

[023@ LAQE’I J?EI yLi tcg)rstsores : ;

of the E>Yay1L|stD,p suc as%ay%ac??e%n%ﬂ RH234P7 Pldyifstt) Stbrest
thaoazr%geteﬁf@%@é%m%%@@ﬁ% and, SR Rathillusteated jn Fig, 8.
degtin;tion (a Jump point) of a user operation or a command
that instructs chapter jump.

[0236]

ExtensionData() allows private data to be inserted
therein.
[0237]

Fig. 20 illustrates examples of statements in the
PlayList.

[0238]

As shown in Fig. 20, a 2-bit 3D PL type and a l1-bit
view type are written inte the PlayList file. For example,
the view_types are written to the AppInfoPlaylList() shown in
Fig. 19.

[0239]

The 3D _PL type indicates the type of PlayList.
[0240]

The view type indicates whether the Base view video
stream for which playback is managed by the PlayList is a
stream of an L image (L view) or an R image (R view).
Alternatively, the view type indicates whether the Dependent
view videoc stream is a stream of an L image or an R image.
[0241]

Fig. 21 illustrates the meaning of the values of the



-53 - PlayListMark() stores mark information on the PlayList, that is,
information regarding a mark indicating a jump destination (a jump point)
of a user operation or a command that instructs chapter jump. [0236]
ExtensionData() allows private data to be inserted therein. [0237] Fig.
20 illustrates examples of statements in the PlayList. [0236] As shown in
Fig. 20, a 2-bit 3D PL type and a 1-bit _ view type are written into the
PlayList file. For example, the view types are written to the
ApplnfoPlayList() shown in Fig. 19. £%239] The 3D PL type indicates the
type of PlayList. - -

3D _PL type.
[0242]

The value "00" of the 3D PL type indicates the Playlist
for 2B reproduction.
{0243]

The value "Q0L1"™ of the 3D PL type indicates the Playlist
for 3D B-DI reproduction.
[0244)

The value "10" of the 3D PL type indicates the PlayList
for 3D B-D2 reproduction,
[0245]

For example, when the value of the 3D_PL type is 01 or
10, the 3DPlaylist information is registered in
ExtenstionData() of the PlayList file. Examples of the
registered 3DPlaylList information include the file name of a
clpi file corresponding te the Clip of the Dependent view
video stream (e.g., "00002.clpi" in the example shown in Flg.
7).
(0246}

Fig. 22 illustrates the meaning of the values of the
view type.
[02471

When 3D reproduction is performed, the value "0" of the
view_ type indicates that the Base view videc stream is a

stream of L view. In contrast, when 2D reproduction is



[0240] The view_type indicates whether the Base view video stream
for which playback is managed by the PlayList is a stream of an L image
(L view) or an R image (R view). Alternatively, the view_type indicates
whether the Dependent view video stream is a stream of an L image or an
R image. [0241] Fig. 21 illustrates the meaning of the values of the - 54 -
3D PL type. _ _ [0242] The value "00" of the 3D PL type indicates the
PlayList _ _ for 2D reproduction. [0243] The value "01" of the 3D PL type
indicates the PlayList

_55m
rerformed, the value "0" of the view_type indicates that the
Base view video stream is an AVC video stream.
[0248]

The value "1" of the view type indicates that the Base
view video stream is a stream of R view.
[0249]

Since the view_type is included in the PlayList file,
the reproducing apparatus 1 can identify whether the Base
view video stream is a stream of L view or a stream of R
view.

[0250]

For example, when the reproducing apparatus 1 outputs a
video signal to the displey apparatus 3 via an HDMI cable,
the reproducing apparatus 1 is required to identify whether
the video signal is an R view signal or an L view signal and
cutput the video signal.

102511

Since the reproducing apparatus 1 is allowed to
identify whether the Base view video stream is a stream of L
view or a stream of R view, the reproducing apparatus 1 can
identify whether the video signal is an R view signal or an
L view signal and output the video signal.

[0252]
(Example Configuration of Reproducing Apparatus 1]

Fig. 23 is a block diagram of an example configuration



for 3D B-DI reproduction. [0244] The value "10" of the 3D PL type
indicates the PlayList __ for 3D B-D2 reproduction. [0245] For
example, when the value of the 3D_PL_type is 01 or 10, the 3DPlayList
information is registered in ExtenstionData() of the PlayList file. Examples
of the registered 3DPlayList information include the file name of a dpi file
corresponding to the Clip of the Dependent view video stream (e.g.,
"00002.clpi" in the example shown in Dig. 7). [0246] Fig. 22 illustrates the
meaning of the values of the view type. [0247] When 3D reproduction
is performed, the value "0" of the vieWw_{ype indicates that the Base view
video stream is a stream of L view. In contrast, when 2D reproduction is -

of the reproducing apparatus 1.
[0253]

A controller 51 executes a prepared control program and
controls the overall operation of the reproducing apparatus
1.

[0254]

For example, the controller 51 controls a disk drive 52
so as to read out a Playlist file for 3D reproduction. In
addition, the controller 31 instructs the disk drive 52 to
read out a Main TS and a Sub TS on the basis of the ID
registered in the STN table and supply the Main TS and Sub
TS teo a decoder unit 5&.

[0255]

The disk drive 52 reads data out of the cptical disk 2
under the control of the controller 51 and outputs the
readout data tc one of the controller 51, a memory 53, and
the decoder unit 56.

[0256]

The memory 53 stores data necessary for the controller
51 to perform a variety of processes as needed.

[0257]

A local storage 54 is formed from, for example, an HDD
(Hard Disk Drive). The local storage 54 stores, for example,
a Dependent view videc stream downloaded from a server 72.

A stream stored in the local storage 54 is supplied to the



performed, the value "0" of the view_type indicates that the Base view
video stream is an AVC video stream. [0248] The value "1" of the
view_type indicates that the Base view video stream is a stream of R
view. [0249] Since the view_type is included in the PlayList file, the
reproducing apparatus 1 can identify whether the Base view video stream
IS a stream of L view or a stream of R view. [0250] For example, when
the reproducing apparatus 1 outputs a video signal to the display
apparatus 3 via an HDMI cable, the reproducing apparatus 1 is required to
identify whether the video signal s an R view signal or an L view signal
and output the video signal. [0251]  Since the reproducing apparatus 1
is allowed o identify whether the Base view video stream is a stream of L

Ae GRS br Witfeath 6T R ¥RiFthe reproducing apparatus 1 can identify

rowdiether the video signal is an R view signal or an L view signal and output
the video signal. [0252] [Example Configuration of Reproducing Apparatus
1] Rigd23 ishdleck diagrantotas example Coafigargtion: Internet

interface 55 communicates with the server 72 via a network
71 and downloads data from the server 72. Thereafter, the
Internet interface 55 supplies the downloaded data to the
local storage 54.
[G259]

Data used for updating the data stored on the optical
disk 2 is downloaded from the server 72. In this way, a
downlocaded Dependent view video stream can be used together
with the Base view video stream recorded on the optical disk
2. Thus, 3D reproduction that differs from that recorded on
the optical disk 2 can be provided. When the Dependent view
video stream is downloaded, the information included in the
PlayList is updated as needed.
[G260]

The decoder unit 56 decodes the stream supplied from
the disk drive 52 or the local storage 54 and acguires a
video signal. Thereafter, the decoder unit 56 cutputs the
acquired video signal to the display apparatus 3. In
addition, an audic signal is supplied to the display
apparatus 3 via a predetermined route. |
[0261]

An operation input unit 57 includes input devices, such



- 56 - of the reproducing apparatus 1. [0253] A controller 51 executes
a prepared control program and controls the overall operation of the
reproducing apparatus 1. [0254] For example, the controller 51
controls a disk drive 52 so as to read out a PlayList file for 3D
reproduction. In addition, the controller 51 instructs the disk drive 52 to
read out a Main TS and a Sub TS on the basis of the ID registered in the
STN table and supply the Main TS and Sub TS to a decoder unit 56.
[0255] The disk drive 52 reads data out of the optical disk 2 under the
control of the controller 51 and oUtﬁ.ﬁsThe readout data to one of the
controller 51, a memory 53, and the decoder unit 56. [0256] The
memory 53 stores data necessary for the controller 51 to perform a variety

28 FPPrCEEes’ S Acefed BT SA T Horage 54 19 Rt frona¥6r 2
mo€X8MRlg a1 HRRHard Disk Drive). The localstorage 54 stores, for,
example, a Dependent view video stream downloaded from a‘server 72. A
inStene storeddn the docat storagefTdis supplietktostheined remote
commander. The operation input unit 57 detects an operation
performed by a user and supplies a signal corresponding to
the detected user operation t¢ the controller 51,
[0262]

Fig. 24 illustrates an example configuration of the
decoder unit 56.

[0263]

The configuration for processing a video signal is
shown in Fig. 24. In the decoder unit 56, a process for
decoding an audio signal is also performed. The result of
decoding the audio signal is output tec the display apparatus
3 via a certain route (hot shownj .

[0264]

A PID filter 10l determines whether a TS supplied from
the disk drive 52 or the local storage 54 is a Main TS or a
Sub TS using the PID of a packet of the TS or the ID of the
stream. The PID filter 101 outputs the Main TS to a buffer
102 and cutputs the Sub TS to a buffer 103,

F0265]

A PID filter 104 sequentially reads a packet of the

Main TS stored in the buffer 102 and dispatches the packet

in accordance with the PID.



- 57 - decoder unit 56 as needed. [0258]  Under the control of the
controller 51, an Internet interface 55 communicates with the server 72 via
a network 71 and downloads data from the server 72. Thereafter, the
Internet interface 55 supplies the downloaded data to the local storage 54.
[0259] Data used for updating the data stored on the optical disk 2 is
downloaded from the server 72. In this way, a downloaded Dependent
view video stream can be used together with the Base view video stream
recorded on the optical disk 2. Thus, 3D reproduction that differs from that
recorded on the optical disk 2 can b%gpfovided. When the Dependent view
video stream is downloaded, the information included in the PlayList is
[Oggggted as needed. [0260] The decoder unit 56 decodes the stream
supplied from the disk drive 52 or the local storage 54 and acquires a

videg,sianalFherealies tbexdesadar 56 guipishe acquired videq, .
signal to the display apparatus 3. In addition, an audio sighal is supplied to

Ba fite display apparatus Saviaiapiedetdrminechroute.i[0264] An eparationeo

bug}%g ulndtGSZullréCIgdu?c%tlintpsmadepvé%?(%t:suglg ’;f?g -Dependent view videc

stream to a switch 107.

[0267]

In addition, the PID filter 104 outputs a packet of the
Base IG stream included in the Main TS to a switch 114 and
outputs a packet of the Dependent IG stream to a switch 118.
[0268]

The PID filter 104 outputs a packet of the Base PG
stream included in the Main TS to a switch 122 and cutputs a
packet of the Dependent PG stream to a switch 1256.

[G269]

As illustrated in Fig. 15, the streams of Base view
video, Dependent view video, Base PG, Dependent PG, Base IG,
and Dependent IG may be multiplexed in the Main TS.

[0270]

A PID filter 105 sequentially reads a packet of the Sub
I5 stored in the buffer 103 and dispatches the packet in
accordance with the PID.

[0271]
for example, the PID filter 105 cutputs a packet of the

Dependent view video stream included in the Sub TS to the

switch 107.



as buttons, keys, a touch-sensitive panel, a jog dial, and a mouse, and a
receiver unit that receives, for example, an infrared signal transmitted from
a predetermined remote commander. The operation input unit 57 detects
an operation performed by a user and supplies a signal corresponding to
the detected user operation to the controller 51. [0262] Fig. 24
illustrates an example configuration of the decoder unit 56. [0263] The
configuration for processing a video signal is shown in Fig. 24. In the
decoder unit 56, a process for decoding an audio signal is also performed.
The result of decoding the audio §ig?1%l is output to the display apparatus
3 via a certain route (not shown). [0264] A PID filter 101 determines
£Owglergher a TS supplied from the disk drive 52 or the local storage 54 is a
Rt TS or a Sub TS using the PID of a packet of the TS or the ID of the

str . it 1oup in T uffer 102 and outputs
theeg%]ba%&?o%%ﬁ‘fgé %%3#%0%2 61ri| SEL]S'Lt[!‘éei\lvlg?ldlil)g fi I%?f%f Séea ug%ﬁaﬁyn/c réjatfdrs)C l%alle

Bapacket cfttheaMaimESwsiered.in thebuffer 162 anddispatehesihe packel
in accordance with the PID. - 59 - [0266] For example, the BID filter

OUBRBUtHuldRS PatkElofthe BSESVRER Viddd StreamminERIderENé MEiN

114 S to a B video buffer 106 and outputs a packet of the Dependent view
video stream to a switch 107. '

[0273]

The PID filter 105 outputs a packet of the Base PG
stream included in the Sub TS fto the switch 122 and cutputs
a packet of the Dependent PG stream to the switch 126.
10274] |

As illustrated in Fig. 17, the Dependent view video
stream may be included in the Sub TS. In addition, as
illustrated in Fig. 16, the streams of Base PG, Dependent PG,
Base 1G, and Dependent IG may be multiplexed in the Sub TS.
[0275]

The switch 107 outputs a packet of the Dependent view
video stream supplied from the PID filter 104 or the PID
filter 105 to a D video buffer 108,

[0276]

A switch 10% sequentially reads the packet of the Base
view video stream stored in the B video buffer 106 and the
packet of the Dependent view ﬁideo stream stored in the D
video buffer 108 in accordance with clock time information
that determines a time of decoding. For example, a packet

including certain picture data of the BRase view video and a



[0267] In addition, the BID filter 104 outputs a packet of the Base IG
stream included in the Main TS to a switch 114 and outputs a packet of
the Dependent IG stream to a switch 118. [0268] The BID filter 104
outputs a packet of the Base PG stream included in the Main TS to a
switch 122 and outputs a packet of the Dependent PG stream to a switch
126.[0269] As illustrated in Fig. 15, the streams of Base view video,
Dependent view video, Base PG, Dependent PG, Base IC, and
Dependent IG may be multiplexed in the Main TS. [0270] A BID filter
105 sequentially reads a packet of tht Sub TS stored in the buffer 103
and dispatches the packet in accordance with the BID. [0271] For
eiiample, the PID filter 105 outputs a packet of the Dependent view video
r

Pa&fiEam'n fh e85 T S thePwitcf 107en66 2 fo27gye viReo
st@@giﬁoél@i*}%Eé@Jﬂtfﬁgoéoo%ﬁQQt%éP@ﬁEt githe,BasglG.steam

included in the Sub TS to the switch 114 and outputs a packet of the
saepehdeht 1Grstreant ¢orntlhad switch 118.

[0277]

The switch 109 outputs the packet read out of the B
videc buffer 106 or the D video buffer 108 to a video
decoder 110.

[0278]

The videc decoder 110 decodes the packet supplied from
the switch 109 so as to acguire data of the Base view video
or the Dependent view video. Thereafter, the videc decoder
110 outputs the acquire data to a switch 111.

[0279]

The switch 111 outputs the data acquired by decoding
the packet of the Base view video to a B video plane
generating unit 112 and outputs the data acquired by
dececding the packet of the Dependent view video to a D video
plane generating unit 113.

[0280]

The B video plane generating unit 112 generates a plane
of the Base view video using the data supplied from the
switch 111 and ocutputs the generated plane to a combining
unit 130.

[0281]

The D video plane generating unit 113 generates a plane



[0273] The PID filter 105 outputs a packet of the Base PG stream
included in the Sub TS to the switch 122 and outputs a packet of the
Dependent PG stream to the switch 126. [0274] As illustrated in Fig.
17, the Dependent view video stream may be included in the Sub TS. In
addition, as illustrated in Fig. 16, the streams of Base PG, Dependent PG,
Base IG, and Dependent IG may be multiplexed in the Sub TS. [0275]
The switch 107 outputs a packet of the Dependent view video stream
supplied from the PID filter 104 or the PID filter 105 to a D video buffer
108. [0276] A switch 109 seqﬂeﬁt?iaﬂy reads the packet of the Base
view video stream stored in the B video buffer 106 and the packet of the
OfDEeICPendent view video stream stored in the D video buffer 108 in
a

SrdARE R Tl ot mE AR iAo thER BetérhfingeePdmhechf rom the
swdecading; Fokexampla:.a nagkelincluding castaln pidire.data. ol e Base

view video and a - 61 - packet including picture data of the Dependent
unvievl ¥ideo stream corresponding to the certain picture data have the

same clock time information. [0277] The switch 109 outputs the packet
19%84d out of the B video buffer 106 or the D video buffer 108 to a video

decgder 110, [9278], . [he video %%%9%9{ 110 gsgogg%éh%ea%@ea
supplied from the switch 109 so as to acquire data of the Base view video
supp theDependerit«iew vided. thereaftenthernvidea decoder 110 ouitputss
s ]t:%e gg %gg dlafg ‘to a switch 111.
[0283]

A B IG decoder 116 decodes the packet of the Base IQ
stream stored in the B IG buffer 115 and outputs the decoded
data to a B IG plane generating unit 117.

[0284]

The B IG plane generating unit 117 generates a plane of
the Base IG using the data supplied from the B IG decoder
116 and outputs the generated plane to the combining unit
130.

[0285]

The switch 118 outputs the packet of the Dependent IG
stream supplied from the PID filter 104 or the PID filter
105 to a D IG buffer 119.

[0286]

A D IG decoder 120 decodes the packet of the Dependent

IG stream stored in the D IG buffer 119% and outputs the

decoded data to a D IG plane generating unit 121.

[0Z287]



[0279] The switch 111 outputs the data acquired by decoding the
packet of the Base view video to a B video plane generating unit 112 and
outputs the data acquired by decoding the packet of the Dependent view
video to a D video plane generating unit 113. [0280] The B video
plane generating unit 112 generates a plane of the Base view video using
the data supplied from the switch 111 and outputs the generated plane to
a combining unit 130. [0281] The D video plane generating unit 113
generates a plane - 62 - of the Dependent view video using the data
supplied from the switch 111 and"o@tf’)ufs the generated plane to the
combining unit 130. [0282] The switch 114 outputs a packet of the

Bas& IG stream supplied from the PID filter 104 or the PID filter 105 to a B
IC butferirs’ [8%%]9 YERE T T oder 116°de SEUEE e Sackel vitife ©F

tnBasedGnsieeamsiored inthe, B 1G-huffer. 115 and autpyts.the degoded

data to a B IC plane generating unit 117.
decoder 120 and outputs the generated plane to the combining

unit 130,
[0288]

The switch 122 outputs the packet of the Base PG stream
supplied from the PID filter 104 or the PID filter 105 to a
B PG buffer 123.

[0289]

A B PG decoder 124 decodes the packet of the Base PG
stream stored in the B PG buffer 123 and outputs the decoded
data to a B PG plane generating unit 125.

[0280}

The B PG plane generating unit 125 generates a plane of
the Base PG using the data supplied from the B PG deccder
124 and ocutputs the generated plane to the combining unit
130.

[0291]

The switch 126 outputs the packet of the Dependent PG
stream supplied from the PID filter 104 or the PID filter
105 tec a D PG buffer 127.

[02592]

A D PG decoder 128 decodes the packet of the Dependent

PG stream stored in the D PG buffer 127 and cutputs the

decoded data te a D PG plane generating unit 129.



[0284] The B IC plane generating unit 117 generates a plane of the
Base IC using the data supplied from the B IC decoder 116 and outputs
the generated plane to the combining unit 130. [0285] The switch 118
outputs the packet of the Dependent IC stream supplied from the PID filter
104 or the PID filter 105 to a D IC buffer 119. [0286] A D IC decoder
120 decodes the packet of the Dependent IC stream stored in the D IC
buffer 119 and outputs the decoded data to a D IC plane generating unit
121.[0287] - 63 - The D IG plane generating unit 121 generates a
plane of the Dependent IG using‘thé‘ﬁa"fa supplied from the D IG decoder
120 and outputs the generated plane to the combining unit 130. [0288]
%?g switch 122 outputs the packet of the Base PG stream supplied from
Lo 5’PID filter 104 or the PID filter 105 to a B PG buffer 123.

The D PG plane generating unit 129 generates a plane of
the Dependent PG using the data supplied from the D PG
decoder 128 and outputs the generated plane to the combining
unit 130.

[02947

The combining unit 130 combines the plane of the Base
view video supplied from the B video plane generating unit
112, the plane of the Base IG supplied from the B IG plane
generating unit 117, and the plane of the Base PG supplied
from the B PG plane generating unit 125 by overlapping the
planes in a predetermined order. Thus, the combining unit
130 generates a plane of the Base view.

[0295]

In addition, the combining unit 130 combines the plane
of the Dependent view video supplied from the D videc plane
generating unit 113, the plane of the Dependent IG supplied
from the D IG plane generating unit 121, and the plane of
the Dependent PG supplied from the D PG plane generating
unit 129 by overlapping the planes in a predetermined order.
Thus, the combining unit 130 generates a plane of the
Dependent view.

[02985]
The combining unit 130 cutputs the data of the plane of

Base view and the data of the plane of Dependent View. The



[0289] A B PG decoder 124 decodes the packet of the Base PG
stream stored in the B PG buffer 123 and outputs the decoded data to a B
PG plane generating unit 125. [0290] The B PG plane generating unit
125 generates a plane of the Base PG using the data supplied from the B
PG decoder 124 and outputs the generated plane to the combining unit
130. [0291] The switch 126 outputs the packet of the Dependent PG
stream supplied from the PID filter 104 or the PID filter 105 to a D PG
buffer 127. [0292] A D PG decoder 128 decodes the packet of the
Dependent PG stream stored in the®d PG buffer 127 and outputs the
decoded data to a D PG plane generating unit 129. - 64 - [0293]

video data cutput from the combining unit 130 is sup?lied
from the display apparatus 3. By alternately displaying the
plane of Base view and the plane of Dependent view, the
display apparatus 3 performs 3D display.

[0297]

Fig. 25 illustrates the structure for processing a
video stream.
[0298]

In Fig. 23, the same reference numerals are used for
identical or similar components as used for the
configuration shown in ¥Fig. 24. Althcugh not shown in Fig.
24, a DPB (Decoded Picture Buffer) 151 for storing decoded
picture data is disposed downstream of the video decoder 110.
Descriptions of the same components are not repeated as
appropriate,

[0289]

In addition, in the example shown in Fig. 25, an L
video plane generating unit 161 is disposed in place of the
B video plane generating unit 112 shown in Fig. 24. An R
video plane generating unit 162 is disposad in place of the
D video plane generating unit 113 shown in Fig. 24.
£0300]

The L video plane generating unit 161 generates a plane
of L view video. In addition, the R video plane generating

unit 162 generates a plane of R view video.



The D PG plane generating unit 129 generates a plane of the Dependent
PG using the data supplied from the D PG decoder 128 and outputs the
generated plane to the combining unit 130. [0294] The combining unit
130 combines the plane of the Base view video supplied from the B video
plane generating unit 112, the plane of the Base 1G supplied from the B IG
plane generating unit 117, and the plane of the Base PG supplied from the
B PG plane generating unit 125 by overlapping the planes in a
predetermined order. Thus, the combining unit 130 generates a plane of
the Base view. [0295] In additioff éthe combining unit 130 combines
the plane of the Dependent view video supplied from the D video plane
[Og(-énfating unit 113, the plane of the Dependent IG supplied from the D IG
&N generating unit 121, and the plane of the Dependent PG supplied

from the D PG, plane,generaling,unit.129 Py querlapping Ihe: E!aar”eest'&'_‘aacfe
predetermined order. Thus, the combining unit 130 generates a plane o

vitheoDeépeadefit Uiew.40296bn vikie combiaingrumit $30wuipdtssthe-data

thof th,edplane of Base view and the data of the plane of Dependent View.
$h&* 988 47§80 data output from the combining unit 130 is supplied from

[ othelisplay apparatus 3. By allternately Qisplaying the plane of Base view
and the plane of Dependent view, the display apparatus 3 performs 3D
displaygt[0297] theFigw2b ditustrates dbe strEictyefpr procassing anvideo
stream. :

data obtained by decoding the packet of the Base view video

and the data obtained by decoding the packet of the

Dependent view video is video data of I view or R view.

[0303]

To identify between the L view and the R view, the
view type illustrated in Figs. 20 and 22 is used. For
example, the controller 51 outputs the view type written in
the PlaylList file to the switch 111.

[0304]

When the value of the view type is "0", the switch 111
decodes a packet of the Base view video identified by PID =
0 among data stored in the DPB 151 and outputs the obtained
data to the L video plane generating unit 161. As noted
above, the value "0" of view type indicates that the Base
view video stream is a stream of L view. For example, PID
of 0 is assigned to a packet of the Base view video, and PID
of a value other than 0 is assigned to a packet of the

Dependent view video.

[0305]



[0296] In Fig. 25, the same reference numerals are used for identical or
similar components as used for the configuration shown in Fig. 24.
Although not shown in Fig. 24, a DPB (Decoded Picture Buffer) 151 for
storing decoded picture data is disposed downstream of the video
decoder 110. Descriptions of the same components are not repeated as
appropriate. [0299]  In addition, in the example shown in Fig. 25, an L
video plane generating unit 161 is disposed in place of the B video plane
generating unit 112 shown in Fig. 24. An R video plane generating unit
162 is disposed in place of the DViddo ‘plane generating unit 113 shown in
Fig. 24.[0300] The L video plane generating unit 161 generates a
plane of L view video. In addition, the R video plane generating unit 162

generatesd pfard 8FR VBl eGSR 6611 [0RRAT9eS IR tREBh@m g, tHe

peSWiled 4l 1,neqds o differentiate widgedata of Lview from video data of R
view and output the video data. [0302] That Is, the switch 11
anfdentifies twhicheome obthelddtatebtained by xlecoding the=packet-of theing
Base view video and the data obtained by decoding the packet of the
unbtep Pitient view video is video data of L view or R view. [0303]

[0306]

In contrast, when the value of the view type is "irn,
the switch 111 decodes a packet of the Base view video
identified by PID = 0 among data stored in the DPB 151 and
outputs the obtained data to the R video plane generating
unit 162. The wvalue "1" of view type indicates that the
Base view video stream is a stream of R view.

[0307]

In such a case, the switch 111 decodes a racket of the
Dependent view video having a PID of a value other than 0
and outputs the decoded data to the I video plane generating
unit 161.

[0308]

The L video plane generating unit 161 generates a plane
of L view video using the data supplied from the switch 111
and outputs the generated plane to the combining unit 130.
The plans of L vieaw video cutput from the L videoc plane
generating unit 161 is appropriately combined with other L
view data by the combining unit 130. The combined plane is
cutput to the display apparatus 3 as the data of an &L image.

[(0309]



To identify between the L view and the R view, the view type illustrated in
Figs. 20 and 22 is used. For example, the controller 51 outputs the
view_type written in the PlayList file to the switch 111. [0304] When
the value of the view type is "0", the switch 111 decodes a packet of the
Base view video identified by PID = 0 among data stored in the DPB 151
and outputs the obtained data to the L video plane generating unit 161. As
noted above, the value "0" of view_type indicates that the Base view video
stream is a stream of L view. For example, PID of 0 is assigned to a
packet of the Base view video, and PIDof a value other than 0 is assigned
to a packet of the Dependent view video. [0305] - 67 - In such a case,

the %y_}/itch 11_1ddecodes a packet of the Dependent view video having a
PID 0% Vallie SRR tRAR 0%5RF 6GLpLRE tHE-HechGéd TRits 16 s Revigkene

ozPlangsganesatiog unit 162103061+, Lenyast when the.valye of the. |
view_type is "1", the switch 111 decodes a packet of the Base view video

ani@eritified by PHe 6 mameng datd stored dn the DRBASAand antputs the
obtained data to the R video plane generating unit 162. The value "1" of

Thiety fpe MOicES tHaitheBasy Vit vided stré&mBis BiEReamlerR view.
gelR307] 1 ng IR SUCh B SaSE, @&%@amﬂ%@ Apacketofthe, ., ¢

Dependent view video having a PID of a value other than 0 and outputs
vigve detedéy date ta tine Lnideo plaite generatimg ubilblued plane is
cutput to the display apparatus 3 as the data of an R image.
[0310]

The elementary streams of the Base view video and the
Dependent view video encoded using the H.264 AVC/MVC profile
standard deoes not include information (a field) indicating
whether the stream represents L view or R view.

[G311]

Accordingly, by providing the view type in a PlayList
file, the recording apparatus enables the reproducing
apparatus 1 to identify which one of the Base view video
stream and the Dependent view video stream is a stream of L
view and which one is a stream of R view.
f03127

The reproducing apparatus 1 can determine which one of
the Base view video stream and the Dependent view video
stream is a stream of L view and which one is a stream of R
view and switch the output destination in accordance with

the result of determination.

[0313]



[0308] The L video plane generating unit 161 generates a plane of L
view video using the data supplied from the switch 111 and outputs the
generated plane to the combining unit 130. The plane of L view video
output from the L video plane generating unit 161 is appropriately
combined with other L view data by the combining unit 130. The combined
plane is output to the display apparatus 3 as the data of an L image.
[0309] - 68 - The R video plane generating unit 162 generates a plane
of R view video using the data supplied from the switch 111 and outputs
the generated plane to the combl'hir?gguﬁit 130. The plane of R view video
output from the R video plane generating unit 162 is appropriately

con}gined vyfith other R view data by the combining unit 130. The
combined iane FE6ttt t5ife tisgiay appafstus Fathe tats obad R
viimaged0g1ol o, The elamentary siieams of the: Rase viey videa and fhe
Dependent view video encoded using the H.264 AVC/MVC profile
whstgndard doestretEnclusesinformestions(@ field) indicating whether the R
. Stream represents L view or R view. [0311] Accordingly, by providing
Ve vidW TyPE i & Play FIT fif RRE T8EGTinG BRPAFatas endtids i1y
cof@Rreducing E@Qﬁ@éu%é t0 idetify.whichana of the Base view vigeq
stream and the Dependent view video stream is a stream of L view and
vigphich one is a stream of R view. [0312]  The reproducing apparatus 1
n determine which one of the Base view video stream and the
ependent view video stream is a stream of L view and which one is a
str Vi d swi t jnatiqn. i nce with the
resat of doserrapaton [0314] - 6822 VB emhen saht e pline
HDIghdthe IRG plané haissly viewamd Rakelw, the epraduciagapparatiss Erom
can determine which video stream is a stream of L view or a stream of R

an oW *RECSUITGY, tHetreiodiEng appdrati&dicah 8asify céfbine the
rePlnes-0hl view and combine the planes,of RVISW. ot

[0315]

[0

The data obtained by decoding a packet of the Base view
video sﬁﬁred in the DPB 151 may be differentiated from the
data obtained by decoding a packet of the Dependent view
video using the view id in place of the PID.

[0316]

When encoding is performed using the H.264 AVC/MVC
profile standard, an Access Unit that forms an encoded
stream has a view_id assigned thereto. By using the view id,
it can be determined to which view component each of the
Access Units belongs.

[0317]
Fig. 26 illustrates an example of the Access Unit.

[0318]



[0314] In some cases, when a video signal is output using an HDMI
cable, an L view signal needs to be differentiated from an R view signal
and be output. In such a case, the reproducing apparatus 1 can meet the
requirement. [0315] The data obtained by decoding a packet of the
Base view video stored in the DPB 151 may be differentiated from the
data obtained by decoding a packet of the Dependent view video using
the view_id in place of the PID. [0316] When encoding is performed
using the H.264 AVC/MVC profile standard, an Access Unit that forms an
encoded stream has a view id as"éig7n%d'thereto. By using the view id it
can be determined to which view component each of the Access Units

belongs. [03172] Fig. 26 illustrates an example of the Access Unit.
[0318] 78~ Z0nFEgRs6°8R ALtEss Unit #14s Wit iftfddingthe dhita

aaPhtherBase view yidge. A Dependent %@w&&éﬂumﬁcwif‘géhg data.of
the Dependent view video. For example, the access unit (the epenalent

inghitdonPepbndentraewy ispenerated dyrcombisingithe=data eba pictdresle,
so that access on a picture-by-picture basis is available. [0319] When

thgng5 6 Ts PerformetPuSfgthasd 264 AV CTny O prome Standarl thé s
data; ofa piciuie, of each of the Base view video and the Rependent view

gevideo is contained in suc??a unit. As indicate(?gy the%éspoeng(ﬁeant l?rﬁ?%is

on wheriencoding ys pecformedbusing the Hh264 AMEAMVC profile standard,
an MVC header is added to each of the view components. The MVO

[0ft3der includes a view_id.
When encoding is performed using the H.264 AVC/MVC

profile standard, the data of a picture of each of the Base
view video and the Dependent view video is contained in such
a unit. As indicated by the Dependent Unit #2, when
enceding is performed using the H.264 AVC/MVC profile
standard, an MVC header is added to each of the view
components. The MVC header includes a view id.

[0320]

In the example shown in Fig. 26, for the Dependent Unit
#2, it can be determined that a view component stored in the
unit is Dependent view video using the view id.

[0321]

However, as shown in Fig. 26, the Base view video which
is a view component stored in the Access Unit #1 has no MVC
header added thereto.

[0322]
As noted above, the Base view video stream is data alsc

used for ZD reprcduction. Accordingly, in order to maintain



[0320] In the example shown in Fig. 26, for the Dependent Unit #2, it
can be determined that a view component stored in the unit is Dependent
view video using the vie id. [0321] However, as shown in Fig. 26, the
Base view video which is a view component stored in the Access Unit #1
has no MVC header added thereto. [0322]  As noted above, the Base
view video stream is data also used for 2D reproduction. Accordingly, in
order to maintain - 71 - the compatibility with 2D reproduction, an MVC
header is not added to the Base view video when encoding is performed.
Alternatively, an added MVC headef s femoved. [0323] The
reproducing apparatus 1 is set up in such a manner that the reproducing

thaepparatu% considers that a view component without an MVC header
SdGEdTRereTs hAs™a Vbl 14 of EPRAG T fHe BAse ¥iew Viddt: ds6ithes not

zaBegendentvien vides; a.valug otherthan. is.setip the viewid when
encoding is performed. [0324]  In this way, the réproducing apparatus 1

Al tarideritify ihye Baseadéndvidéo usirgithe view dddwasing a value of 0. In
S%L{)ast, the reproducing apparatus 1 can identify the Dependent view
video using the view id having an actually set value other than O.

The reproducing apparatus 1 is set up in such a manner
that the reproducing apparatus 1 considers that a view
component without an MVC header added thereto has a view id
of 0 and is the Basé view videc. For the Dependent view
video, a valus other than { is set in the view id when
encoding is performed.

[0324]

In this way, the reproducing apparatus 1 can identify
the Base view video using the view id having a value of 0.
In contrast, the reproducing apparatus 1 can identify the
Dependent view video using the view id having an actually
set value other than 0.

[0325]

In the switch 111 shewn in Fig. 25, discrimination
between the data obtained by decoding a packet of the Base
view video and the data cbtained by decoding a packet of the
Dependent view video may be made using such view id, |
[C32¢6]

[Example Configuration of Recording Apparatus]
Fig. 27 is a block diagram of an example configuration

of a software production processing unit 201.



[0325] Inthe switch 111 shown in Fig. 25, discrimination between the
data obtained by decoding a packet of the Base view video and the data
obtained by decoding a packet of the Dependent view video may be made
using such view_id. [0326] [Example Configuration of Recording
Apparatus]  Fig. 27 is a block diagram of an example configuration of a
software production processing unit 201. - 72 - [0327] A video encoder
211 has a configuration similar to that of the MVC encoder 11 shown in
Fig. 3. The video encoder 211 encodes a plurality of video data items
using the H.264 AVC/MVC profile"sfé%dérd. Thus, the video encoder 211
generates a Base view video stream and a Dependent view video stream
{Oggd] O?utputs the generated streams to a buffer 212. [0328] An audio
éncoder 213 encodes an input audio stream and outputs the encoded

datasto,aduifer2dda An aydiostream tg.he fecorded on.a disk together, .

with the Base view video stream and the Dependent view video stream Is
ofinplue té'Hie andiodencdders2t8::{0329F 1 . Alataréncodet<l = eneades
zlgwe above-described variety of data items other than the video and audio

afa (@52 thé Playlidtfiiey aft SUPGR datfobtafied thrdtgh the =-264
aveneeding.qperation ta ahuffer 246, [033Q]. i deo encoder 211

generates a Base view video stream and a Dependent view
video stream and ocutputs the generated streams tc a buffer
212,

(0328}

An audio encoder 213 encodes an input audio stream and
cutputs the enceded data to a buffer 214. An audio stream
to be recorded on a disk together with the Base view video
stream and the Dependent view video stream is input to the
audio encoder 213.

(03291

A data enccder 215 encodes the above-described variety
of data items other than the video and audio data (e.g., the
PlayList file) and outputs data obtained through the
encoding operation te a buffer 216,

[G330]

For example, the data enceder 215 sets the value of
application type of the Clip Information file corresponding
te the Sub TS including the Dependent view video stream to §.
"application type = 8" indicates an application that

performs 3D reproducticn using a Dependent view video stream.



For example, the data encoder 215 sets the value of application type of
the Clip Information file corresponding to the Sub TS including the
Dependent view video stream to 8. "application type = 8" indicates an
application that performs 3D reproduction using a Dependent view video
stream. - 73 -[0331] In addition, the data encoder 215 sets, in the
PlayList, SubPath type having a value indicating whether the Dependent
view video stream is multiplexed in the TS of the Base view video stream
and at which location the Dependent view video stream is recorded. The
location at which the Dependent viel video stream is recorded is one of
the optical disk 2 and the local storage 54. [0332]  Furthermore, when
he reproducing apparatus 1 computes the Dependent view video stream
%ﬂn]g the ID of the Base view stream, the data encoder 215 sets a value x
used forthe egmpufation;at g pradelerninadlocalign, sych gs in.the ST,
table(). [0333] The data encoder 215 sets, in the PlayList file, a view type
Suiridicatiny whetherithe Base View Videastream igra:stieam-okL viess ol «

. Stream of R view in accordance with enqoding performed by the video
Vl%%c%b%??li?ﬁf§§&}ls multiplexed iIn the TS of the Rase view

video stream and at which location the Dependent view video

[0

stream is recorded. The location at which the Dependent
view video stream is recorded is one of the optical disk 2
and the local storage 54.

(03327

Furthermore, when the reproducing apparatus 1 computes
the Dependent view video stream using the ID of the Base
view stream, the data encoder 215 sets a value x used for
the computation at a predetermined location, such as in the
STN_ table({}.

[G333]

The data encoder 215 sets, in the PlayList file, a
view type indicating whether the Base view video stream is a
gtream of L view or a stream of R view in accordance with
encoding performed by the videc encoder 211.

[0334]

A multiplexer unit 217 multiplexes the videc data,
audio data, and data other than the stream data stored in
the correspending buffers into data together with a
synchronizaticn signal. Thereafter, the multiplexer unit

217 outputs the multiplexed data to an error correction code



A multiplexer unit 217 multiplexes the video data, audio data, and data
other than the stream data stored in the corresponding buffers into data
together with a synchronization signal. Thereafter, the multiplexer unit 217
outputs the multiplexed data to an error correction code - 74 - encoding
unit 218. [0335] The error correction code encoding unit 218 attaches
the error correction code to the data multiplexed by the multiplexer unit
217.[0336] A modulation unit 219 modulates the data supplied from
the error correction code encoding unit 218 and outputs the modulated
data. The output of the modulation Uit 219 serves as software that is
recorded on the optical disk 2 and that is reproducible by the reproducing
apparatus 1.&0337% The software production processing unit 201

eRRSTingSudha cohfiguration is disposed in the recording apparatus. [0338]

[oFigs £8 illustrates a variety of example configurations including the
software production processing unit 201. [0339]  Part of the
configerationcshawn e Eig.c26 may:bedispaser inthe recordingaches

.. apparatus. [0340] A recording signal generated by the software

R B Stuction YOS Y UMD 961 58 sEgBFecfgéﬂﬁo AhaskREstdeesslis a

nuPEEPAAsieNNg processing unit 231. Thus, a signal having a format to be
recorded on the optical disk 2 is generated.
[0336]

A modulation unit 219 modulates the data supplied from
the error correction code encoding unit 218 and cutputs the
modulated data. The output of the modulation unit 218
serves as software that is recorded on the optical disk 2
and that is reproducible by the reproducing apparatus 1.
[0337]

The software production processing unit 201 having such
a configuration is disposed in the recording apparatus.
[0338]

Fig. 28 illustrates a variety of example configurations
including the software production processing unit 201.
[0339]

Part of the configuration shown in Fig. 26 may be
disposed in the recording apparatus.

[0240]

A recording signal‘generated by the scftware production
processing unit 201 is subjected to a mastering process in a
pre-mastering processing unit 231. Thus, a signal having a

format to be recorded on the optical disk 2 is generated.



- 75 - The generated signal is supplied to a master disk recording unit 233.
[0341] A master disk is pre-mounted in a master disk producing unit
232. For example, the master disk is made of glass. A recording material,
such as photoresist, is applied to a master disk. Thus, a recording master
disk is produced. [0342] In the master disk recording unit 233, a laser
beam is modulated in accordance with the recording signal supplied from
the pre-mastering processing unit 231 and is emitted to the photoresist
applied on the master disk. In this way, the photoresist on the master disk
is exposed in accordance with the ré ording signal. Subsequently, the
master disk is developed so that pits appear on the master disk. [0343]

In a metal master disk producing unit 234, the master disk is subjected to,
IO rEXARBIES An El8ER ot i PPdcess. Thus, BAREEH master BRICKAVITRG
anthe pits;formed on the glass master disk transferred thereon is produced.

Furthermore, a metal stamper is produced from the metal master disk.
[0FhéImetal stamper serves as a molding die. [0344] In a molding

processing unit 235, a material, such as PMMA (acrylic) or PC

(po@cﬁﬂﬁ) ef%ghﬂéaéaanH%ugg%@ in a master disk preoducing

unit 232. For example, the master disk is made of glass. A
recording material, such as photoresist, is applied to a
master disk. Thus, a recording master disk is produced.
[0342]

In the master disk recording unit 233, & laser beam is
medulated in accordance with the recording signal supplied
from the pre-mastering processing unit 231 and is emitted to
the photoresist applied on the master disk. In this way,
the photoresist on the master disk is exposed in accordance
with the recording signal. Subsequently, the master disk is
developed so that pits appear on the master disk.

[0343]

In a metal master disk producing unit 234, the master
disk is subjected tec, for example, an electroforming process.
Thus, a metal master disk having the pits formed on the
glass master disk transferred thereon is produced.
Furthermecre, a metal stamper is produced from the metal
master disk. The metal stamper serves as a molding die.
[0344]

In a meolding processing unit 235, a material, such as

PMMA (acrylic) or PC {(polycarbonate), is injected to the



mold using an injection method and immobilized. Alternatively, for
example, 2P (ultraviolet curable resin) is applied to the metal stamper.
Thereatfter, the 2P is cured by emitting ultraviolet rays on the 2P. In this
way, the pits formed on the metal stamper can be transferred onto a
replica made of a resin. [0345] In a film formation processing unit 236,
a reflecting film is formed on the replica by evaporation or sputtering.
Alternatively, a reflecting film may be formed on the replica by spin
coating. [0346] In a post-processing unit 237, processing regarding
the inner and outer diameters of the’disk is performed on the disk, and an
additional necessary process, such as bonding of two disks, is performed.

ml e&esalf%er, arllab%l Is b&pged to the disk, and a hub is attached to the disk.
°Slib2aquently, the disk i HidpR5ed th A canidy ih thi%way, the optical

a1disk-2 having,datagepradugcible by the raprodycing.apparatys 1 canhbe
achieved. [0347] [Location of view_type] As illustrated in Fig. 20, the

1sabope tedcliptivhhasdieen mzdecwith refereneeftodhe cdse inavhish the
viegv B/pe indicating %?ether the Base view video stream is a stream of -

CUT7< & L ihhge'ai%a SrehRy 6P AR R TREGe 8 witterfin the Pldytist. way

chElowever sheMevLlyPepayhe writlen-ipdhe location etherdban the ..
PlayList. [0348]

a replica made of a resin.
(03457

In a film formation processing unit 236, a reflecting
film is formed on the replica by evaporation or sputtering.
Alternatively, a reflecting film may be formed on the
replica by spin cecating.

[0346]

In a post-processing unit 237, processing regarding the
inner and outer diameters of the disk is performed on the
disk, and an additional necessary process, such as bonding
of two disks, is performed. Thereafter, a label is bonded
to the disk, and a hub is attached to the disk.
Subsequently, the disk is disposed in a cartridge. In this
way, the optical disk 2 having data reproducible by the
reproducing apparatus 1 can be achieved.

[0347]
[Location of view type]

As illustrated in Fig. 20, the above description has
been made with reference to the case in which the view type

indicating whether the RBase view video stream is a stream of



For example, the Base view video stream and the Dependent view video
stream may be multiplexed into the same TS or into different TSs.
Thereatfter, the TS or TSs are transmitted through broadcast waves or a
network. In such a case, the view type is written in, for example, PSI
which is transmission information, the Base view video stream, or the
Dependent view video stream (an elementary stream). [0349] Fig. 29
illustrates an example in which the view type is written in a PMT (Program
Map Table) included in the PSI (Ifro7g[ram Specific Information). 10350] As
shown in Fig. 29, as an MVC descriptor, MVC video stream descriptor()
may be newly defined. Thereatfter, the view type may be written in the

an I\QJV(; video sg__regms%%gc%gtog). Note that the value of the descriptor_tag is
: 65.10351] 2" fh SUEPE che"The G5t &Rcddér 215 of

set tg}afgfa e>%ample
»14Re sefiwargpreduction REOGESSING Wil 20, 9sRerates gRMT, haying the
view_type written therein and outputs the generated PMT. - 78 - The PMT
Logriggerfronithe ddtarendoeef 2AFlissupplied to the multiplexer unit 217
{O%/jiaaige buffer 216 and is multiplexed with the Base view video stream and
he Dependent view video stream. A TS obtained through the multiplexing

operation.isransmitied throughbropdeast waves or a netwark, [0352]
Dependent view video stream may be multiplexed into the same
TS or into different TSs. Thereafter, the TS or TSs are
transmitted through broadcast waves or a network. In such a
case, the view_type is written in, for example, PSI which is
transmission information, the Base view video stream, or the
Dependent view videc stream (an elementary stream).

[0349]

Fig. 29 illustrates an example in which the view type
is written in a PMT (Program Map Table) included in the PST
(Program Specific Information).

[0350]

As shown in Fig. 29, as an MVC descriptor,

MVC video_stream descriptor() may be newly defined.
Thereafter, the view type may be written in the
MVC_videc_stream descriptor(). Note that the value of the
descriptor tag is set to, for example, 65.

[03517

In such a case, the data encoder 215 of the software
production processing unit 201 generates a PMT having the

view_type written therein and outputs the generated PMT.



Upon receiving the TS, the reproducing apparatus 1 determines whether
the Base view video stream multiplexed in the TS is a stream of an L
image or a stream of an R image on the basis of the view_type written in
the PMT. Thereafter, the reproducing apparatus 1 switches the output
destination of data of the result of decoding, which is illustrated in Fig. 25.
[0353] The view_type may be written in another location, such as a SIT
(Selection Information Table), in place of the PMT. [0354] Fig. 30
illustrates an example in which the view_type is written in an elementary
stream. [0355] As shown in Fig. 30, ‘Heview _type can be written in MVC
video stream info() included in SEI. The SEI is additional information
%ﬁ% to the data of each glcture of the Base view video stream and the

ThBependcéHF Bidl U8 srréafi® The SEPRRIIdIG tHe vidwRypeds Badeae

it €BER 2D unit 217 via the buffer 216 and is multiplexed
with the Base view video stream and the Dependent view video
stream. A TS obtained through the multiplexing operation is
transmitted through broadcast waves or a network.

[0352]

Upon redeiving the TS, the reproducing apparatus 1
determines whether the Base view video stream multiplexed in
the TS is a stream of an L image or a stream of an R image
on the basis of the view type written in the PMT.
Thereafter, the reproducing apparatus 1 switches the cutput
destination of data of the result of decoding, which is
illustrated in Fig. 25,

[03537

The view type may be written in another location, such
as a SIT {Selection Information Table), in place of the PMT.
[0354]

Fig. 30 illustrates an example in which the view type
is written in an elementary stream.

[0355]

As sheown in Fig. 30, the view type can be written in
MVC_video_stream info() included in SEIL. The SEI is
additional information added to the data of each picture of
the Base view video stream and the Dependent view video

stream. The SEI including the view type is added to each



picture of at least one of the Base view video stream and the Dependent
view video stream. [0356]  Fig. 31 illustrates the structure of the Access
Unit. [0357]  As shown in Fig. 31, the Access Unit of the Base view
video including the data of a picture of the Base view video stream has a .
structure that is the same as that of the Dependent Unit of the Dependent
view video including the data of a picture of the Dependent view video
stream. Each of the Access Unit includes a delimiter that indicates a
boundary between the Access Units, SPS, PPS, SEI, and the picture data.
For example, the MVC header illustfated in Fig. 26 is added to the picture
data of the Dependent Unit of the Dependent view video. [0358] In
sgéch a cgse, thi data encoder 215 of the software production processing

PLERI S0 1°deficrates B TRAuding e FiBittypestitar frereit 8RB Gtitfuts

ththexSEd ta dhe video.engoder 211 via a certain route (not shown). The
video encoder 211 adds the SEI output from the data encoder 215 to the

[0datd of each picture of the Base view video stream and the Dependent
viev¥ ,vide% streagn obtained b%/,encoding L image data and R image data
in actdrdance with 1hé 284 RYCHIVE brdtie Sfaridd® fFaTiaRRétas

rokstrated in Fig. 31. - 80 - [0359]  After the Base view video stream
and the Dependent view video stream formed from the picture data with
the BEshawing the View tyjie writterithesein areimuliiplexed,the Base:w
view video stream and the Dependent view video stream are transmitted

VI ORCrOMHCASIG Wiies 61 ridtwork b &ié FectrdelbPaTECHdHg video
st Aedium, 0360} ., Afterdeading out the SEL the reproducing apparatus 1

determines whether the Base view video stream Is a stream of an L image
DepradstreamincftarcR image>endhediasis ot thervalue ofihewvdiawgtypes
written in the SEI. Thereafter, the reproducing apparatus 1 performs the

A Hhove-JeStribetf rovbssig MEEFAE TH KihST5Y 466 a8 Siatshingtheh
ot OHRutdestinationsof the datathatisdhestesplt of decoding, 03611,
boundary between the Access Units, SPS, PPS, SEI, and the
picture data. For example, the MVC header illustrated in
Fig. 26 is added to the picture data of the Dependent Unit
of the Dependent view video.

[0258]

In such a case, the data encoder 215 of the software
production processing unit 201 generates SEI including the
view_type written therein and outputs the SEI to the video
encoder 211 via a certain route {(not shown). The video
encoder 211 adds the SEI output from the data encoder 215 to
the data of each picture of the Base view video stream and
the Dependent view video stream obtained by encoding L image
data and R image data in accordance with the H.264 AVC/MVC

profile standard{ in & manner as illustrated in Fig. 31.



The above-described series of processes can be executed not only by
hardware but also by software. When the above-described series of
processes are executed by software, the programs of the software are
installed from a program recording medium into a computer incorporated
in dedicated hardware or a general-purpose personal computer. [0362]
Fig. 32 is a block diagram of an example hardware - 81 - configuration of
a computer that performs the above-described series of processes using
programs. [0363] A CPU (Central Processing Unit) 301, a ROM (Read
Only Memory) 302, and a RAM (Ramofn Access Memory) 303 are
connected to one another via a bus 304. [0364]  In addition, an

[ Og?gjt/output interface 305 is connected to the bus 304. The input/output
in rjface 305 has an input unit 306 including, for example, a keyboard and

a mpuse,and,an oatput i, 307 dacluding. for example, aydisplay.anda ..,

speaker connected thereto. In addition, a storage unit 308 including a hard
vidisk ard agmonatatile mMewmoryha communicationauniti3@9 including, for
example, a network interface, and a drive 310 for driving a removable

DAy EHu 81 57 coRRBCIET folthd (S 3642 (e " ik LBk fsinet e
nabaving-the.above-described canfiguration, for example, the GRPU 301, .

loads a program stored in the storage unit 308 into the RAM 303 via the
argputiouputtintelface: 305 cantthethusg 304vd hereafternthevork or are
above-described series, of processes are performed. [0366]
recorded on a recording medium,
[3360]

After reading out the SEI, the reproducing apparatus 1
determines whether the Base view video stream is a stream of
an L image or a stream of an R image on the basis of the
value of the view type written in the SEI. Thereafter, the
reproducing apparatus 1 performs the above-described
processing illustrated in Fig. 25, such as switching the
output destination of the data that is the result of
decoding.

[0361]

The above-described series of processes can be executed
not only by hardware but also by software. When the above-
described series of processes are executed by software, the
programs of the softwére are installed from a program
recording medium into a computer incorporated in dedicated
hardware or a general-purpose personal computer.

(03621

Fig. 32 is a block diagram of an example hardware



The programs to be executed by the CPU 301 are supplied via, for
example, the removable medium 311 that stores the - 82 - programs or a
wired or wireless transmission medium, such as a local area network, the
Internet, or digital broadcasting and are installed in the storage unit 308.
[0367] Note that the programs executed by the computer may be
programs executed in the above-described sequence, but also programs
that may be executed in parallel or at appropriate points in time, such as
the points in time when called. [03683][ It should be noted that
embodiments of the present inventiSrt are not limited to the
above-described embodiments. Various modifications can be made

ithout departing from the principles and concepts of the invention.
o TSR EE SGng L (B3RO T Topiaif RS B paRa LS Popiea ok

dediSPRYAPRAAIUS of processes using programs.
[0363]

A CPU (Central Processing Unit) 301, a ROM (Read Only
Memory) 302, and a RAM (Random Access Memory) 303 are
cennected to cone another via a bus 304.

[0364]

In addition, an input/cutput interface 205 is connected
to the bus 304. The input/output interface 305 has an input
unit 306 including, for example, a keyboard and a mouse and
an output unit 307 including, for example, a display and a
speaker connected thereto. In addition, a storage unit 308
including a hard disk and a nonvolatile memcry, a
communication unit 309 including, for example, a network
interface, and a drive 310 for driving a removable medium
311 are connected to the bus 304.

[0365]

In a computer having the above-described configuration,
for example, the CPU 301 lcads a program stored in the
storage unit 308 into the RAM 303 via the input/output
interface 305 and the bus 204. Thereafter, the above-
described series of processes are performed.

[0366]
The programs to be executed by the CPU 301 are supplied

via, for example, the removable medium 311 that stores the



11 MVC encoder 21 H.264/AVC encoder 22 H.264/AVC decoder 23
Depth computing unit 24 Dependent view video encoder 25 multiplexer 51
controller - 83 - 52 disk drive 53 memory 54 local storage 55 Internet

interface

programs or a wired or wireless transmission medium, such as
a local area network, the Internet, or digital broadcasting
and are installed in the storage unit 308,

[0367]

Note that the programs executed by the computer may be
programs executed in the above-described sequence, but also
programs that may be executed in parallel or at appropriate
points in time, such as the points in time when called.
[0368]

It should be neted that embodiments of the present
invention are not limited to the above-described embodiments.
Various modifications can be made without departing from the
principles and concepts of the invention.

Reference Signs List
[0369]

1 repreoducing apparatus

2 optical disk

3 display apparatus

11 MVC enccder

21 H.264/AVC encoder

22 H.264/RVC deccder

23 Depth computing unit

24 Dependent view video encoder

25 multiplexer

51 controller



56 decoder unit 57 operation input unit - 84 - CLAIMS [Claim 1] An
information processing apparatus comprising: encoding means for
encoding multi-view video data using a predetermined encoding method;
and generating means for generating viewpoint information indicating
which one of a base stream and an enhancement stream obtained
through encoding performed by the encoding means is a stream of a left
image and which one is a stream of a right image. [Claim 2] The
information processing apparatus according to Claim 1, further
comprising: recording means; ~whegrein the generating means
generates reproduction control information that includes the viewpoint
infogTatiCP,n %?gthat is used for controlling reproduction of the base
stream and thé &nfiancement stream, and wherein the recording means
recgrgs iy g4gcording medium, the reproduction control information
generated by the generating means together with the base stream and the
enhfahcement stséamaf€laim 3]  The information processing apparatus
according to Claim 1, wherein the encoding means adds the viewpoint
informatioh o 85¢h bittiife ficfuded in at least one of the base stream

56 decoder unit

57 coperation input unit



- 85 - and the enhancement stream. [Claim 4] The information
processing apparatus according to Claim 1, wherein the generating
means generates transmission control information that includes the
viewpoint information and that is used for controlling transmission of the
base stream and the enhancement stream. [Claim 5] The information
processing apparatus according to Claim 1, wherein the generating
means generates identification information indicating whether information
is used for controlling reproduction of a two-dimensional image or a
three-dimensional image, generafe§ﬁrs‘f reproduction control information
that includes the identification information indicating information used for
controlling reproduction of a two-dimensional image and that controls
reproduction of the base stream,%génerates second reproduction
[ceantrohinformation that includes the identification information indicating
information used for controlling reproduction of a three-dimensional image

and®hat controlsreproguctisrsof the base stieam andihe enhancement
stream. [Claim 6] The information processing apparatus according to

Clafi? 8° WHtelFtheSg didrating ireans Betd hfdrhistich fegadiia: 8609
= [sRreduction of the gpbancement sigam in,an extended field of the

second reproduction control information. [Claim 7]
generating means for generating viewpoint information

indicating which one of a base stream and an enhancement
stream obtained through enceding performed by the encoding
means 1s a stream of a left image and which one is a stream
of a right image.
[Cilaim 2}

The information piocessing apparatus according to Claim
1, further comprising:

recording means;

wherein the generating means generates reproduction
control information that includes the viewpoint information
and that is used for controlling reproduction of the base
stream and the enhancemsnt stream, and wherein thea recording
means records, on & recording medium, the reproducticn
control information generated by the generating means
together with the base stream and the enhancement stream.
[Claim 31

The information processing apparatus according to Claim
1, wherein the encoding means adds the viewpoint information

to each picture included in at least one of the base stream



An information processing method comprising the steps of: encoding
multi-view video data using a predetermined encoding method; and
generating viewpoint information indicating which one of a base stream
and an enhancement stream obtained through the encoding is a stream of
a left image and which one is a stream of a right image. [Claim 8] A
program comprising: program code for causing a computer to perform
a process including the steps of encoding multi-view video data using a
predetermined encoding method and generating viewpoint information
indicating which one of a base stredm and an enhancement stream
obtained through the encoding is a stream of a left image and which one
is a stream of a right image. [Claim 9] A recording medium storing: a

angag‘gestr%%%?%ﬁ EnR&RE&Ment stream obtained by encoding

[ cinuAti-vigw video data using a predetermined encoding method; and - 87 -
reproduction control information that includes viewpoint information
indi€ating whichahewof abase stream anckark enhancement siyeam Slaim
stream of a left image and which one is a stream of a right image and that

LGS 1 SOiftrSIfnG TTHACHBATST tHEHasR e dm At tes - on

co§@p§@C§H¥%4ﬁg@§8% that includes the viewpoeint information
and that is used for contrelling transmission of the base
stream and the enhancement stream.
[Claim 5]

The information processing apparatus according to Claim
1, wherein the generating means generates identification
information indicating whether information is used for
contrelling reproduction of a two-dimensional image or a
three-dimensicnal image, generates first reproduction
control information that includes the identification
information indicating information used for controlling
reproducticn ¢f a two-dimensional image and that controls
reproduction of the base stream, and generates second
reproduction control information that includes the
identification information indicating information used for
contrelling reproduction of a three-dimensiocnal image and
that contrels reproduction of the base stream and the
enhancement stream.
[Claim &]

The information processing apparatus according to Claim

5, wherein the generating means sets information regarding



reproduction of the enhancement stream in an extended field
of the second reproduction control information.
[Claim 7]

An information processing method comprising the steps

encoding multi-view video data using a predetermined
encoding method; and

generating viewpoint information indicating which one
of a base stream and an enhancement stream obtained through
the encoding is a stream of a left image and which one is a
stream of a right image.
[Claim 8]

A program conprising:

program code for causing a computer to perform a
process including the steps of encoding multi-view video
data using a predetermined encoding method and generating
viewpcint information indicating which one of a base stream
and an enhancement stream obtained through the encoding is a
stream of a left image and which cne is a stream of a right
image.
[Claim 9]

A recording medium storing:

& base stream and an enhancement stream obtained by
encoding multi-view video data using a predetermined

encoding method; and



reproduction control information that includes
viewpoint information indicating which one of a base stream
and an enhancement stream is a stream of a left image and
which one is a stream of a right image and that is used for

controlling reproduction of the base stream and the

enhancement stream.



