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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 Art 

[0002] 

In general, 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 attracted attention. 

[0003] 

To display 3D images, a dedicated device is necessary. 
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An example of such a device is an IP (Integral Photography) 

3D image system developed by NHK (Japan Broadcasting 

Corporation). 

[0004] 

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 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). 
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Citation List 

Patent Literature 

[0008] 

PTL 1: Japanese Unexamined Patent Application Publication No. 

2007-095249 

Summary of Invention 

Technical Problem 

[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, embodiments of the present invention 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. 

Solution to Problem 

[0012] 

In a first aspect, there is provided a reproduction apparatus 

comprising: a reading unit which reads a basic stream and an expanded 

stream, which have been obtained by encoding movie data for a left eye 

and movie data for a right eye by H.264 AVC/MVC, from a recording 

medium and reads a PlayList file, in which one-bit viewing point 

information indicating whether the basic stream is a stream of the 

movie data for the left eye or a stream of the movie data for the 

right eye is described in ApplnfoPlayList(), which manages 

reproduction of the basic stream and the expanded stream, from the 
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recording medium; a decoding unit which decodes the basic stream and 

the expanded stream; and an output unit which outputs first movie 

data, which has been obtained by decoding the basic stream, as one of 

the movie data for the left eye and the movie data for the right eye 

and outputs second movie data, which has been obtained by decoding the 

expanded stream, as the other movie data. 

[0012a] 

In a second aspect, there is provided a reproduction method 

comprising the steps of: reading a basic stream and an expanded 

stream, which have been obtained by encoding movie data for a left eye 

and movie data for a right eye by H.264 AVC/MVC, from a recording 

medium; reading a PlayList file, in which one-bit viewing point 

information indicating whether the basic stream is a stream of the 

movie data for the left eye or a stream of the movie data for the 

right eye is described in AppInfoPlayList(), which manages 

reproduction of the basic stream and the expanded stream, from the 

recording medium; decoding the basic stream and the expanded stream; 

and outputting first movie data, which has been obtained by decoding 

the basic stream, as one of the movie data for the left eye and the 

movie data for the right eye and outputting second movie data, which 

has been obtained by decoding the expanded stream, as the other movie 

data. 

[0012b] 

Disclosed herein is an information processing apparatus including 

encoding means for 
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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. 

[0013] 

The generating means can generate reproduction control 

information used for controlling reproduction of the base 

stream and the enhancement stream, and the reproduction 

control information can include the viewpoint information. 

In this case, the information processing apparatus can 

further include recording means for recording the 

reproduction control information generated by the generating 

means on a recording medium together with the base stream 

and the enhancement stream. 

[00141 

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 
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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 -indicating information used for controlling reproduction 

of a two-dimensional image and that controls reproduction of the base 

stream, and generate second reproduction control information that 

includes the identification information indicating information used 

for controlling 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 enhancement stream in an extended field of the second 

reproduction control information. 

[0018] 

Disclosed herein is an information processing method 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 

encoding performed by the encoding means is a stream of a 
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left image and which one is a stream of a right image. 

[0019] 

Disclosed herein is a program including 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] 

Disclosed herein is a recording medium storing a 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. 

[0021] 

Disclosed herein is a 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 
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and which one is a stream of a right image is generated. 

Advantageous Effects of Invention 

[0022] 

According to embodiments of the present invention, the 

information processing apparatus 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. 

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] 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 3 Fig. 4 illustrates an example of a reference image. 

[Fig. 5] Fig. 5 illustrates an example of management of an AV 

stream. 

[Fig. 63 Fig. 6 illustrates the structures of a Main Path and a 

Sub Path. 

[Fig. 73 Fig. 7 illustrates an example of the 
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management structure of a file recorded on an optical disk. 

[Fig. 8] Fig. 8 illustrates the syntax of a PlayList 

file. 

[Fig. 9] Fig. 9 illustrates the syntax of SubPath{) 

shown in Fig. 8. 

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

SubPath_type. 

[Fig. 11] Fig. II 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 

setting of the appiication_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] Fig. 19 illustrates the syntax of the 

PlayList file. 
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[Fig. 20] Fig. 20 illustrates how to use 

reserved_for_future_use shown in Fig. 19. 

[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 

configuration 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 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. 31] Fig. 31 illustrates the structure of the 

Access Unit. 

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

[0029] 

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 displayed. 

[0030] 

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. 

[0031] 

In the display method of type 1, eyeglasses are 

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

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

[00333 

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.2 64 AVC/MVC Profile standard, an image stream 

called "Base view video" 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. 

[0036] 

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. 
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[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 

multiplexer 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 video #2 

captured by the camera for an R image is input to the depth 

computing unit 23 and the Dependent view video 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 encoder 21 encodes the stream of the 

video #1 into, for example, an H.264 AVC/High Profile video 

stream. The H.264/AVC encoder 21 outputs the encoded AVC 

video stream to the H.264/AVC decoder 22 and the multiplexer 

25 in the form of a Base view video stream. 

[0041] 
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The H.2 64/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 B.264/AVC decoder 22 and 

the stream 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 allowed for the Base view video. 

However, as shown in Fig. 4, the Dependent view video is 

allowed to be predictive encoded using the Base view video 

as a reference image. For example, when encoding is 

performed in which an L image is used as Base view video and 

an R image is used as Dependent view video, the amount of 

data of an obtained Dependent view video stream is smaller 

than that of an obtained Base view video. 

[0045] 



Note that since the encoding is performed using 

H.264/AVC, prediction is performed for the Base view video 

in the time direction as well. Furthermore, prediction is 

performed for the Dependent view video in the time direction 

in addition to prediction between views. In order to decode 

Dependent view video, the corresponding Base view video that 

was referenced at the time of encoding needs to be decoded 

in advance. 

[0046] 

The Dependent view video encoder 24 outputs, to the 

multiplexer 25, such a Dependent view video stream obtained 

through an encoding operation using prediction between the 

views. 

[00473 

The multiplexer 25 multiplexes the Ease 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 video stream may be 

included in different MPEG2 TSs. 

[0048] 
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The multiplexer 2 5 outputs the generated TS (MPEG2 TS), 

The TS output from the multiplexer 2 5 is recorded on the 

optical disk 2 by a recording apparatus together with 

additional management data. The optical disk 2 including 

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 together with the Ease view video in the display method 

of type 2, the former is referred to as a "DI 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 Base view video and Dl view video is 

referred to as "B-Dl reproduction". 3D reproduction using 

the display method 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-Dl 

reproduction in response to, for example, a user instruction, 

the reproducing apparatus 1 reads the Base view video stream 

and the Dl view video stream from the optical disk 2 and 

reproduces the Base view video stream and the Dl view video 
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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 3D format can reproduce the Base view video 

stream and can display the 2D image. 

[0055] 

The case in which the Dependent view video represents 

Dl view video is mainly described below. In the following 

description, the term "Dependent view video stream" refers 

to Dl view video. Like Dl view video, D2 view video is 

recorded on the optical disk 2 and is reproduced. 

[00563 

[Application Format] 
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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 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 Playltem is defined by 

using a pair consisting of an IN point and an OUT point of 
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the reproduction interval on a time axis. As shown in Fig. 

5, the PlayList includes one or a plurality of Playlteras. 

[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 rhe 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 reproduction 

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 reproduced. As described above, the PlayList 

is used as reproduction management information for managing 

reproduction of AV streams. 

[0065] 

In a PlayList, a reproduction path formed by one or 
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more continuous Playltems is referred to as a "Main Path". 

[0066] 

In addition, in a PlayList, a reproduction path formed 

by one or more continuous SubPlayltems that is parallel to 

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

[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. 

[00711 

IDs 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 such that Subpath_id = 0, Subpath id = 1, and 
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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 Graphic) 

streams) to be reproduced in synchronization with 

reproduction of the video stream included in the Clip AV 

stream. 

[0076] 

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

IG (Interactive Graphic) streams to be reproduced in 

synchronization with reproduction of the video stream 
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included in the Clip AV stream. The IG 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, a 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 stream). 

[0079] 

Such an AV stream management method using the PlayList, 

Playltem, and SubPlayltem is described in, for example, 

Japanese Unexamined Patent Application Publication Nos. 

2008-252740 and 2005-348314. 

[0080] 

[Directory Structure] 

Fig. 7 illustrates an example of the management 

structure of a file recorded on the optical disk 2. 

[0081] 

As shown in Fig. 7, files are hierarchically managed 

using a directory structure. One root directory is 
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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 MovieObject file having 

a name of "MovieObject.bdmv" are stored. 

[0084] 

Under the BDMV directory, a BACKUP directory, a 

PLAYLIST directory, a CLXPINF directory, and a STREAM 

directory are provided. 

[0085] 

In the PLAYLIST directory, PlayList files 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. 7 has the file name "00000.mpls" assigned 

thereto. 

[0086] 

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. 
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[0087] 

In Fig. 7, three Clip Information files have file names 

"00001.clipi"t "00002.clipi", and "00003.clipi". 

Hereinafter, a Clip Information file is referred to a "clpi 

file" as appropriate. 

[0088] 

For example, a clpi file having a name of "00001.clpi" 

includes information regarding the Clip of the Base view 

video. 

[0089] 

A clpi file having a name of "00002.clpi" includes 

information regarding the Clip of the D2 view video. 

[0090] 

A clpi file having a name of "00003.clpi" includes 

information regarding the Clip of the Dl 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 of 5-digit number and an extension 

".ilvt" is given to each of the stream files. Hereinafter, 

a file having an extension of ".m2ts'f is referred to an 

"m2ts file" as appropriate. In addition, a file having an 

extension of ".ilvt" is referred to an "ilvt file" as 

appropriate. 

[0092] 
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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 Dl view video 

stream. 

[0094] 

An ilvt file having a name of "10000.ilvt" is a file 

used for B-Dl reproduction. By specifying this file, a Base 

view video stream and a Dl view video stream are read out. 

[0095] 

An ilvt file having a name of "20000.ilvt" 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 shown in Fig. 7, for 

example, a directory for storing an audio stream file is 

provided beneath the BDMV directory. 

[0097] 

[Syntax of Each Data Item] 

Fig. 8 illustrates the syntax of PlayList() written 

into a PlayList file. 

[0098] 
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"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_PlayItems" 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 sequentially assigned to a 

Playltem_id each time Playltem() appears in the PlayList. 

For example, in Fig. 6, assignment is made so that 

Playltem_ias =0, 1, and 2. 

[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 Sub 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 Playltem_ids 

= 0, 1, and 2. In the subsequent "for" statement, 

Playltem() is referenced a number of times equal to the 
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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 Pathf). 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] 

An 8-bit field "SubPath_type" indicates the type of 

application that performs processing using the Sub Path. 

For example, SubPathjtype 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_f uture__use is provided. 

[0107] 
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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 once. For example, the field fEis_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 SubPlayltems (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_SubPlayltems of SubPlayltem having 

SubPath_id = 1 is two. In the subsequent "for" statement, 

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

number of SubPlayltems. 

[0110] 

Fig. 10 illustrates an example of SubPath_type. 

[0111] 
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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 referenced by the Playltem that 

forms the Main Path) are multiplexed into different TSs. 

[0112] 

In contrast, "In_of_muxn indicates that a stream 

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

Path are multiplexed into the same TS. 

[0113] 

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] 

SubPathjtype - 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 audio stream). For 
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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. 

[0118] 

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. 

[01191 

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 SubPathjtype ~ 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. 

[0121] 

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 video stream referenced by the Main 
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Path is 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 into 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-

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 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 

local storage and is multiplexed into a TS into which the 
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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 SuhPath_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 recorded 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. 

[0129] 

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 
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result of identification. 

[0131] 

Fig. 11 illustrates the syntax of SubPlayltem(i) shown 

in Fig. 9. 

[0132] 

"length" denotes a 16-bit unsigned integer representing 

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 

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_CIip_entries" is a flag indicating the 
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presence/absence of registration of a multi-clip. If the 

flag "isjnulti_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[0J represents information regarding an 

STC discontinuity point (a discontinuity point based on a 

system, time) . 

[0139] 

SubPiayItem__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_?layltern_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] 

SubPlayItem_IN_time/ SubPlayItem__OUT_time, 

sync_Play!tem_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 = = lb" is 

true and a SubPlayltem references a plurality of Clips is 

described next. 
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[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_Informa.tion_file_name [0] . 

[0X44] 

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_ia [SubClip_entry__id] , reserved_for_future_use is 

provided. 

[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 Playltem. 

Note that the file name of the mt2s file including the Clip 
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and the file name of the Clip Information file corresponding 

to the rat2s file include the same 5-digit number. 

[0149] 

Clip__codec_identif ier[0] indicates the codec method 

used for the Clip. Immediately after the 

Clip_codec_identifier[0], reserved_for_future_use is 

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). 

[01.51] 

IN_time indicates the start point of the reproduction 

interval of the Playltem, ana OUT_time indicates the end 

point of the reproduction interval of the Playltem. 

[0152] 

Immediately after 0UT_tim, UO_mask_table () , 

PlayItem_random_access_mode, and still_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 with the target Playltem is 

present, the STN_table() further includes information 

regarding an AV stream referenced by SubPlayltem that forms 
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the Sub Path. 

[0X54] 

Fig. 13 illustrates the syntax of the STN_table() shown 

in Fig. 12. 

[0155] 

STN_table() represents the attributes of the Playltem. 

[0X56] 

"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__u.se 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 

video 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 
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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__nuraber 

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 number 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 the audio streams. audio_stream__number indicates the 

audio stream number that is used for audio 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 obtained by 

runlength-encoding a bitmap caption, such as a sub-picture 

of a DVD, and a text caption file (textST) are registered. 
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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_streara_ 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 illustrates an example of application_type. 

[0166] 

The application__type is written into the Clip 

Information, file (Cliplnfo () } . The Clip Information file is 

provided for each of the Clips. 

[0167] 

"application_type = 0" is reserved. 

[0168] 

"application_type = 1" indicates that the TS (the Clip) 

corresponding to the Clip Information file including the 
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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 

statement is a TS 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 for the Sub Path. 

[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 

statement is a TS for a text sub-title (text caption data) 

for the Sub Path. 

[0174] 

"applicationjtype =7" indicates that the TS 

corresponding to the Clip Information file including the 
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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. 

(01761 

Mapplication_type = 9" 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__type3 

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 ?G, 

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 IS. 

[0180] 
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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 streams 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 provided for each of the PG and IG. 

[0182] 

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 Base view video stream is the 

stream of an L image and the Dependent view video stream is 

the stream of an R image, the stream of the Base view is a 

stream of the graphics of the L image for each of the PG and 

IG. In addition, the PG stream ana IG stream of the 

Dependent view are streams of the graphics of the R image. 

[0184] 

In contrast, when the Base view video stream is the 
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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. 

[0185] 

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 

reproduction 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 
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Application__type and SubPath_type. 

[0189] 

In the 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 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 SubP&th_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 streams of Primary 

audio, Base PG, Dependent PG, Base IG, and Dependent IG are 

multiplexed. 

[0193] 

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] 
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In the 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 appIication_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 

Dependent view video stream is 8. As in the above-described 

example, in this example, the Dependent view video stream is 

recorded on the optical disk 2. 

[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 
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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 disk 2 is 

limited to two. 

[0202] 

In addition, in a Browsable Siideshow, 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 out. However, the 

audio stream used as BGM cannot be read out. 

[0204] 

Accordingly, during operation of a Browsable siideshow 

(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 
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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 siideshow 

application. 

[0205] 

In this way, by controlling the value of the 

Sub?ath_type in the possible range in accordance with the 

Application_type, a problem of the occurrence of an 

unreadable TS can be prevented. 

[0206] 

[Definition of stream_id] 

As illustrated in Fig. 13, in a STN_table, the IDs of 

streams {stream__ids} referenced by the Playltem and 

SubPlayltem are managed. 

[0207] 

The video__strean\_id managed in the STN__table represents 

the ID of the Base view video stream, and the 

PG__txtST__streaxn_id represents the ID of the Base PG stream. 

In addition, the IG__stream__id represents the ID of the Base 

IG stream. 

[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 
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view video stream. 

[0203] 

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 

... (I) 

[0210] 

The stream_id of the Dependent PG stream can be defined 

using the following equation (2) : 

PG__textST_streara_id + x = Dependent_PG_textST_streain_id 

... (2) 

[0211] 

The streamJLd 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 
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on the optical disk 2 need not set the stream__id of the 

Dependent view video stream in the STN_table separately from 

the streara_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. 

[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 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. 

[0218] 

The driver considers the stream__id specified by the 

JAVA (registered trade name) application via the API as the 

stream_id of the Base view video stream. Thereafter, the 

driver identifies the stream_id of the Dependent view video 

stream through computation using the specified stream ID. 



In addition, the driver reads out the Base view video stream 

and the Dependent view video stream on the basis of the 

identified stream_id. 

[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 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. 

[0221] 

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 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 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 
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processing load imposed on the players is increased. That 

is, after performing the process based on the stream 

playback selection algorithm on the Base view stream, the 

players need to perform the process based on the stream 

playback selection algorithm on the Dependent view video 

stream. 

[0223] 

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 

on the Dependent view stream can be eliminated. 

[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. IS, type_indicator indicates the type of a file 

"xxxxx.mpls" . 

[0228] 

version number indicates the version number of a file 
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"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_adaress'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] 

ApplnfoPlayList() stores parameters regarding playback 

control of the PlayList, such as playback restriction. 

[0234] 

PlayList() stores parameters regarding the Main Path 

and Sub Path illustrated in Fig. 8. 

[0235] 
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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] 

SxtensionData(} allows private data to be inserted 

therein. 

[0237] 

Fig. 20 illustrates examples of statements in the 

PlayList. 

[0238j 

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 Applnf oPlayList () 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 video stream is a stream of an L image or an R image. 

[0241] 

Fig. 21 illustrates the meaning of the values of the 
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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 

for 3D B-Dl 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 

clpi file corresponding to the Clip of the Dependent view 

video stream (e.g., "00002.clpi" in the example shown in Fig. 

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 

view_type indicates that the Base view video stream is a 

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



- 55 -

performed, the value "0" of the view__type indicates that the 

3ase 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 is an R view signal or an L view signal and 

output the video signal. 

[02513 

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. 

[02521 

[Example Configuration of Reproducing Apparatus 1] 

Fig. 23 is a block: diagram of an example configuration 
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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 outputs the 

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 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 video stream downloaded from a server 72. 

A stream stored in the local storage 54 is supplied to the 
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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 be provided. When the Dependent view 

video stream is downloaded, the information included in the 

PlayList is updated as needed. 

[0260] 

The decoder unit 56 decodes the stream supplied from 

the disk drive 52 or the local storage 54 and acquires a 

video signal. Thereafter, the decoder unit 56 outputs the 

acquired video signal to the display apparatus 3. In 

addition, an audio signal is supplied to the display 

apparatus 3 via a predetermined route. 

[0261] 

An operation input unit 57 includes input devices, such 
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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 signal is output to the display apparatus 

3 via a certain route (not shown). 

[0264] 

A PID filter 101 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 outputs the Sub TS to a buffer 103. 

[0265] 

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. 
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[0266] 

For example, the PID filter 104 outputs a packet of the 

Base view video stream included in the Main TS to a B video 

buffer 106 and outputs a packet of the Dependent view video 

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 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 IG, 

and Dependent IG may be multiplexed in the Main TS. 

[0270] 

A PID filter 105 sequentially reads a packet of the Sub 

TS stored in the buffer 103 and dispatches the packet in 

accordance with the PID, 

[0271] 

For example, the PID filter 105 outputs a packet of the 

Dependent view video stream included in the Sub TS to the 

switch 107. 
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[0272] 

In addition, the PID filter 105 outputs a packet of the 

Base IG stream included in the Sub TS to the switch 114 ana 

outputs a packet of the Dependent IG stream to the switch 

118. 

[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 12 6. 

[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 sequentially reads the packet of the Base 

view video stream stored in the B video buffer 106 and the 

packet of the Dependent view video 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 Base view video and a 
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packet including picture data of the Dependent view video 

stream corresponding to the certain picture data have the 

same clock time information. 

[0277] 

The switch 109 outputs the packet read out of the B 

video buffer 106 or the D video buffer 108 to a video 

decoder 110. 

[0278] 

The video decoder 110 decodes the packet supplied from 

the switch 109 so as to acquire data of the Base view video 

or the Dependent view video. Thereafter, the video 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 3 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 
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of the Dependent view video using the data supplied from the 

switch 111 and outputs the generated plane to the combining 

unit 130. 

[0282] 

The switch 114 outputs a packet of the Base IG stream 

supplied from the PID filter 104 or the PID filter 105 to a 

B IG buffer 115. 

[0283] 

A B IG decoder 116 decodes the packet of the Base IG 

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. 

[0287] 
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The D IG plane generating unit 121 generates a plane of 

the Dependent IG using the data supplied from the D IG 

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. 

[0290] 

The B PG plane generating unit 125 generates a plane of 

the Base PG using the data supplied from the B PG decoder 

12 4 and outputs the generated plane to the combining unit 

130. 

[02913 

The switch 12 6 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 12 9. 
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[0293] 

The D PG plane generating unit 129 generates a plane of 

the Dependent PG using the data supplied from the D PG 

decoder 12 8 and outputs the generated plane to the combining 

unit 130. 

[0254] 

The combining unit 130 combines the plane of the Base 

view video supplied from the B video plane generating unit 

11.2, 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 video 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. 

[0296] 

The combining unit 13 0 outputs the data of the plane of 

Base view and the data of the plane of Dependent View. The 
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video data output from the combining unit 130 is supplied 

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. 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 

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. 
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[0301] 

In this example, the switch 111 needs to differentiate 

video data of L view from video data of R view and output 

the video data. 

[0302] 

That is, the switch 111 identifies which one of the 

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 L 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 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 PID 

of a value other than 0 is assigned to a packet of the 

Dependent view video. 

[0305] 
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In such a case, the switch 111 decodes a packet of the 

Dependent view video having a PID of a value other than 0 

and outputs the decoded data to the R video plane generating 

unit 162. 

[0306] 

In contrast, when the value of the view__type is "1", 

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 value Ml" 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 packet of the 

Dependent view video having a PID of a value other than 0 

and outputs the decoded data to the L 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 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] 
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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 combining unit 130. 

The plane of R view video output from the R video plane 

generating unit 162 is appropriately combined with other R 

view data by the combining unit 130. The combined plane is 

output 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.2 64 AVC/MVC profile 

standard does not include information (a field) indicating 

whether the stream represents L view or R view. 

[0311] 

Accordingly, by providing the view_type in a PlayList 

file, the recording apparatus enables the reproducing 

apparatus I 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. 

[0312] 

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] 
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Even when each of the IG plane and the PG plane has L 

view and R view, the reproducing apparatus 1 can determine 

which video stream is a stream of L view or a stream of R 

view. Accordingly, the reproducing apparatus 1 can easily 

combine the planes of L view and combine the planes of R 

view. 

[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 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] 
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In Fig. 26, an Access Unit #1 is a unit including the 

data of the Base view video. A Dependent Unit #2 is a unit 

including the data of the Dependent view video. For example, 

the access unit (the dependent unit for Dependent view) is 

generated by combining the data of a picture so that access 

on a picture-by-picture basis is available. 

[0319] 

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 

encoding 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. 2 6, 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 
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the compatibility with 2D reproduction,, an MVC header is not 

added to the Base view video when encoding is performed. 

Alternatively, an added MVC header is removed. 

[0323] 

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 Base view video. For the Dependent view 

video, a value other than 0 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 vcilue other than 0. 

[0325] 

In the 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. 
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[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 standard. Thus, the video encoder 211 

generates a Base view video stream and a Dependent view 

video stream and outputs the generated streams to a buffer 

212. 

[03281 

An audio encoder 213 encodes an input audio stream and 

outputs the encoded 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. 

[0329] 

A data encoder 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 to a buffer 216. 

[0330] 

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. 
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[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 

view video stream is recorded is one of the optical disk 2 

and the local storage 54. 

[0332] 

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_tahle {) . 

[0333] 

The data encoder 215 sets, in the PlayList file, a 

view__type indicating whether the Base view video stream is a 

stream of L view or a stream of R view in accordance with 

encoding performed by the video encoder 211. 

[0334] 

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 
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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 unit 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 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. 2 6 may be 

disposed in the recording apparatus. 

[0340] 

A recording signal generated by the software 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. 
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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 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 to, for example, an electroforming process. 

Thus, a metal master disk having the pits formed on the 

glass master disk transferred thereon is produced. 

Furthermore, a metal stamper is produced from the metal 

master disk. The metal stamper serves as a molding die. 

[0344] 

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

PMMA (acrylic) or PC (polycarbonate), is injected to the 
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mold using an injection method and immobilized. 

Alternatively, for example, 2P (ultraviolet curable resin) 

is applied to the metal stamper. Thereafter, 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. 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 Base view video stream is a stream of 
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an L image or a stream of an R image is written in the 

PlayList. However/ the view__type may be written in the 

location other than the PlayList. 

[0348] 

For example/ the Base view video stream and the 

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 

ca.se, 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. 2 9 illustrates an example in which the view__type 

is written in a PMT (Program Map Table) included in the PSI 

(Program Specific Information)„ 

[0350] 

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

MVC_video_,stream_jdescriptor () may be newly defined. 

Thereafter, the view__type may be written in the 

MVC video_stream_descriptor(). Note that the value of the 

descriptor__tag is set to, for example, 65. 

[0351] 

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. 
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The PMT output from the data encoder 215 is supplied to the 

multiplexer 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 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. 

['03551 

As shown in Fig. 30, the view_type can be written in 

MVC__video_stream__info () included in SEI. The SE1 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 
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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, SSI, and the 

picture data. For example, the MVC header illustrated in 

Fig. 2 6 is added to the picture data of the Dependent Unit 

of the Dependent view video. 

[0358] 

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.2 64 AVC/MVC 

profile standard, in a manner as illustrated in Fig. 31. 
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[0359] 

After the Base view video stream and the Dependent view 

video stream formed from the picture data with the SEI 

having the view_type written therein are multiplexed, the 

Base view video stream and the Dependent view video stream 

are transmitted via broadcasting waves or a network or are 

recorded on a recording medium. 

[03601 

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 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 
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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 (Random Access Memory) 303 are 

connected to one another via a bus 304. 

[0364] 

In addition, an input/output interface 305 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 memory, 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 loads a program stored in the 

storage unit 308 into the RAM 303 via the input/output 

interface 305 and the bus 304. 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 
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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 noted 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 reproducing apparatus 

2 optical disk 

3 display apparatus 

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 
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52 disk drive 

53 memory 

54 local storage 

55 Internet interface 

56 decoder unit 

5? operation input unit 
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CLAIMS 

1. A reproduction apparatus comprising: 

a reading unit which reads a basic stream and an 

expanded stream, which have been obtained by encoding movie 

data for a left eye and movie data for a right eye by H.2 64 

AVC/MVC, from a recording medium and reads a PlayList file, 

in which one-bit viewing point information indicating 

whether the basic stream is a stream of the movie data for 

the left eye or a stream of the movie data for the right eye 

is described in ApplnfoPlayList (), which manages 

reproduction of the basic stream and the expanded stream, 

from the recording medium; 

a decoding unit which decodes the basic stream and the 

expanded stream; and 

an output unit which outputs first movie data, which 

has been obtained by decoding the basic stream, as one of 

the movie data for the left eye and the movie data for the 

right eye and outputs second movie data, which has been 

obtained by decoding the expanded stream, as the other movie 

data. 

2. The reproduction apparatus according to Claim 1, 

further comprising: 

a first buffer which records therein the basic stream 

read from the recording medium; and 

a second buffer which records therein the expanded 

stream read from the recording medium, 

wherein the decoding unit decodes the basic stream 

recorded in the first buffer and decodes the expanded stream 

recorded in the second buffer. 
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3. The reproduction apparatus according to Claim 2, 

further comprising: 
a third buffer which records therein the first movie 

data obtained by decoding the basic stream and the second 

movie data obtained by decoding the expanded stream, 
wherein the output unit outputs the first movie data 

recorded in the third buffer as the movie data for the left 
eye and outputs the second movie data as the movie data for 
the right eye when a value of the viewing point information 
is zero, and outputs the first movie data recorded in the 

third buffer as the movie data for the right eye and outputs 
the second movie data as the movie data for the left eye 
when the value of the viewing point information is one. 

4. A reproduction method comprising the steps of: 
reading a basic stream and an expanded stream, which 

have been obtained by encoding movie data for a left eye and 
movie data for a right eye by H.264 AVC/MVC, from a 
recording medium; 

reading a PlayList file, in which one-bit viewing point 
information indicating whether the basic stream is a stream 
of the movie data for the left eye or a stream of the movie 
data for the right eye is described in AppInfoPlayList(), 

which manages reproduction of the basic stream and the 
expanded stream, from the recording medium; 

decoding the basic stream and the expanded stream; and 
outputting first movie data, which has been obtained by 

decoding the basic stream, as one of the movie data for the 
left eye and the movie data for the right eye and outputting 
second movie data, which has been obtained by decoding the 
expanded stream, as the other movie data. 


