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DESCRIPTION 

Title of Invention: DATA STRUCTURE, RECORDING MEDIUM, 

PLAYING DEVICE AND PLAYING METHOD, AND PROGRAM 

Technical Field 

[0001] 

The present invention relates to a data structure, a 

recording medium, a playing device and a playing method, and 

a program, and more particularly relates to a data structure, 

a recording medium, a playing device and a playing method, 

and a program which enable providing of a video format for 

3D display, suitable for 3D display of subtitles and menu 

buttons.  

Background Art 

[0002] 

There are various types of displays having 3D (3 

Dimensional) image display functions (hereinafter, 3D 

displays) . Also, there are various types of video formats 

for 3D display (hereinafter called 3D video formats).  

[0003] 

3D video formats include a method using images of three 

or more viewpoints (Multi-views), specifically for example, 

a 3D video format using 2-dimensional images and Depth 

images suitable of 3D display in a so-called lenticular
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method, and so forth.  

[0004] 

Now, as a disc-type recording medium for recording data 

such as images and the like, there are play-only optical 

discs conforming to the Blu-ray Disc (registered trademark) 

standard. With this standard, subtitles are displayed on a 

plane separate from the plane on which moving images are 

displayed, and the subtitles and moving images are overlaid 

and displayed by the subtitle plane and moving image plane 

being synthesized. For example, one screen of image data 

wherein a subtitle is displayed on a moving image is 

generated by providing portions of a subtitle plane other 

than the subtitle with a transparent attribute, and the 

positioning the subtitle plane in front of the moving image 

plane. PTL 1 describes a technique wherein a moving image 

plane and subtitle plane are both provided based on the Blu

ray Disc standard which is a recoding/playing standard, and 

moving images according to video data and subtitles 

according to subtitle image data are displayed on one screen.  

Citation List 

Patent Literature 

[0005] 

PTL 1: Japanese Unexamined Patent Application 

Publication No. 2004-304767 

Summary of Invention
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Technical Problem 

[0006] 

However, as of current, there is no video format for 3D 

display suitable for 3D display of subtitles and menu 

buttons.  

[0007] 

The present invention has been made in light of the 

current situation, and it is an object thereof to enable 

providing of a video format for 3D display, suitable for 3D 

display of subtitles and menu buttons.  

Solution to Problem 

[0008] 

A data structure or recording medium according to an 

aspect of the present invention is a data structure or a 

recording medium in which data of the data structure is 

recorded, the data structure including: image data of an L 

image for left eye and an R image for right eye, of a sub

image, used for 3D (3 Dimensional) display of the sub-image 

made up of a subtitle or a menu button; wherein an epoch 

structure of image data of the L image and image data of the 

R image is the same.  

[0009] 

With the data structure, or the data structure of which 

data is recorded in the recording medium, according to an 

aspect of the present invention, included is image data of
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an L image for left eye and an R image for right eye, of a 

sub-image, used for 3D (3 Dimensional) display of the sub

image made up of a subtitle or a menu button, wherein an 

epoch structure of image data of the L image and image data 

of the R image is the same.  

[0010] 

A playing device according to an aspect of the present 

invention is a playing device which, in the event of playing 

data of a data structure including image data of an L image 

for left eye and an R image for right eye, of a sub-image, 

used for 3D (3 Dimensional) display of the sub-image made up 

of a subtitle or a menu button, wherein an epoch structure 

of image data of the L image and image data of the R image 

is the same; reads out image data of the L image and the R 

image included in the data, in increments of screens; and 

outputs, at the same time, image data of the L image in 

increments of screens, and image data of the R image in 

increments of screens.  

[0011] 

A playing method and program according to an aspect of 

the present invention corresponds to the playing device 

according to an aspect of the present invention described 

above.  

[0012] 

With the playing device and playing method, and program



-5
S10P0727 

according to an aspect of the present invention, data of a 

data structure including image data of an L image for left 

eye and an R image for right eye, of a sub-image, used for 

3D (3 Dimensional) display of the sub-image made up of a 

subtitle or a menu button, wherein an epoch structure of 

image data of the L image and image data of the R image is 

the same, is played as follows. That is to say, image data 

of an L image and R image included in the data in increments 

of screens is read out, and image data of the L image and R 

image included in the data in increments of screens is 

output at the same time.  

Advantageous Effects of Invention 

[0013] 

According to the present invention, 3D display of 

subtitles and menu buttons can be performed. Also, a video 

format for 3D display, suitable for 3D display of subtitles 

and menu buttons, can be provided.  

Brief Description of Drawings 

[0014) 

[Fig. 1] Fig. 1 is a diagram illustrating a 

configuration example of a first embodiment of a disc to 

which the present invention has been applied.  

[Fig. 2] Fig. 2 is a diagram illustrating a detailed 

configuration example of an index file.  

[Fig. 3] Fig. 3 is a diagram illustrating a detailed
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configuration example of a movie object file.  

[Fig. 4] Fig. 4 is a diagram illustrating a detailed 

configuration example of a movie object.  

[Fig. 5] Fig. 5 is a diagram illustrating a detailed 

configuration example of a playlist file.  

[Fig. 6] Fig. 6 is a diagram illustrating a detailed 

configuration example of a clip information file.  

[Fig. 7] Fig. 7 is a diagram illustrating a detailed 

configuration example of a stream file.  

[Fig. 8] Fig. 8 is a diagram describing extracting of 

PES packets.  

(Fig. 9] Fig. 9 is a diagram illustrating a detailed 

configuration example of PES packets.  

[Fig. 10] Fig. 10 is a diagram illustrating a 

configuration example of a display set of subtitle data.  

[Fig. 11] Fig. 11 is a diagram illustrating a 

configuration example of a display set of menu data.  

[Fig. 12] Fig. 12 is a diagram illustrating a 

configuration example of epochs.  

[Fig. 13] Fig. 13 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 14] Fig. 14 is a block diagram illustrating a 

detailed configuration example of the playing device in Fig.  

13.  

[Fig. 15] Fig. 15 is a flowchart for describing playing
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processing with the playing device in Fig. 13.  

[Fig. 16) Fig. 16 is a flowchart for describing the 

processing for generating 3D graphics in Fig. 15.  

[Fig. 17] Fig. 17 is a flowchart for describing details 

of the subtitle generating processing in Fig. 16.  

[Fig. 18] Fig. 18 is a diagram illustrating an example 

of a subtitle displayed in 3D at the display unit in Fig. 13.  

[Fig. 19] Fig. 19 is a diagram illustrating a 

configuration example of a display set of subtitle data 

according to a second embodiment of a disc to which the 

present invention has been applied.  

[Fig. 20] Fig. 20 is a diagram illustrating a 

configuration example of a display set of menu data 

according to the second embodiment of the disc to which the 

present invention has been applied.  

[Fig. 21] Fig. 21 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 22] Fig. 22 is a block diagram illustrating a 

detailed configuration example of the subtitle generating 

unit in Fig. 21.  

[Fig. 23] Fig. 23 is a flowchart describing subtitle 

generating processing with the playing device in Fig. 21.  

[Fig. 24) Fig. 24 is a diagram illustrating an example 

of a subtitle displayed in 3D at the display unit in Fig. 21.  

[Fig. 25] Fig. 25 is a diagram illustrating a
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configuration example of a display set of subtitle data 

according to a third embodiment of a disc to which the 

present invention has been applied.  

[Fig. 26] Fig. 26 is a diagram illustrating a 

configuration example of a display set of menu data 

according to the third embodiment of the disc to which the 

present invention has been applied.  

[Fig. 27] Fig. 27 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 28] Fig. 28 is a block diagram illustrating a 

detailed configuration example of the subtitle generating 

unit in Fig. 27.  

[Fig. 29] Fig. 29 is a flowchart describing subtitle 

offset changing processing with the playing device in Fig.  

27.  

[Fig. 30] Fig. 30 is a flowchart describing subtitle 

offset changing processing with the playing device in Fig.  

27.  

[Fig. 31] Fig. 31 is a diagram illustrating an example 

of a subtitle displayed in 3D at the display unit in Fig. 27.  

[Fig. 32] Fig. 32 is a diagram illustrating a 

configuration example of a display set of subtitle data 

according to a fourth embodiment of a disc to which the 

present invention has been applied.  

[Fig. 33] Fig. 33 is a diagram illustrating a
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configuration example of a display set of menu data 

according to the fourth embodiment of the disc to which the 

present invention has been applied.  

[Fig. 34] Fig. 34 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 35] Fig. 35 is a block diagram illustrating a 

detailed configuration example of the subtitle generating 

unit in Fig. 34.  

[Fig. 36] Fig. 36 is a flowchart describing subtitle 

generating processing with the playing device in Fig. 34.  

[Fig. 37] Fig. 37 is a diagram illustrating an example 

of a subtitle displayed in 3D at the display unit in Fig. 34.  

[Fig. 38] Fig. 38 is a diagram illustrating a 

configuration example of a display set of menu data 

according to a fifth embodiment of a disc to which the 

present invention has been applied.  

[Fig. 39] Fig. 39 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 40] Fig. 40 is a block diagram illustrating a 

detailed configuration example of a menu generating unit 331 

in Fig. 39.  

[Fig. 41] Fig. 41 is a flowchart describing menu button 

offset changing processing with the menu generating unit in 

Fig. 40.  

[Fig. 42] Fig. 42 is a flowchart describing offset



- 10 

S10P0727 

control processing with the playing device in Fig. 39.  

[Fig. 43] Fig. 43 is a diagram illustrating an example 

of a menu button displayed in 3D at the display unit in Fig.  

39.  

[Fig. 44] Fig. 44 is a diagram illustrating a 

configuration example of a display set of subtitle data 

according to a sixth embodiment of a disc to which the 

present invention has been applied.  

[Fig. 45] Fig. 45 is a diagram illustrating a 

configuration example of a display set of menu data 

according to the sixth embodiment of the disc to which the 

present invention has been applied.  

[Fig. 46] Fig. 46 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 47] Fig. 47 is a block diagram illustrating a 

detailed configuration example of the subtitle generating 

unit in Fig. 46.  

[Fig. 48] Fig. 48 is a flowchart describing subtitle 

display changing processing with the subtitle generating 

unit in Fig. 47.  

[Fig. 49] Fig. 49 is a diagram describing details of 

display control processing with the display device in Fig.  

46.  

[Fig. 50] Fig. 50 is a block diagram illustrating a 

configuration example of a playing device for playing a disc
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according to a seventh embodiment to which the present 

invention has been applied.  

[Fig. 51] Fig. 51 is a flowchart describing OSD display 

processing with the playing device in Fig. 50.  

[Fig. 52] Fig. 52 is a diagram describing a method for 

deciding offset information.  

[Fig. 53] Fig. 53 is a diagram describing a 

configuration example of epochs of subtitle data according 

to an eighth embodiment of a disc to which the present 

invention has been applied.  

[Fig. 54] Fig. 54 is a diagram describing windows for 

subtitle data.  

[Fig. 55] Fig. 55 is a block diagram describing a 

configuration example of a playing device.  

[Fig. 56] Fig. 56 is a diagram illustrating a detailed 

configuration example of the subtitle generating unit in Fig.  

55.  

[Fig. 57] Fig. 57 is a diagram describing transfer 

instructions based on a completion notification by the 

control unit in Fig. 55.  

[Fig. 58] Fig. 58 is a flowchart describing playing 

processing with the playing device in Fig. 55.  

[Fig. 59] Fig. 59 is a flowchart describing details of 

subtitle generating processing in Fig. 58.  

[Fig. 60] Fig. 60 is a flowchart describing details of
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subtitle generating processing in Fig. 59.  

[Fig. 61] Fig. 61 is a flowchart describing details of 

processing for generating a subtitle object for the right 

eye in Fig. 60.  

[Fig. 62] Fig. 62 is a diagram describing a 

configuration example of epochs of subtitle data according 

to a ninth embodiment of a disc to which the present 

invention has been applied.  

[Fig. 63] Fig. 63 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 64] Fig. 64 is a block diagram illustrating a 

detailed configuration example of the subtitle generating 

unit in Fig. 63.  

[Fig. 65] Fig. 65 is a flowchart describing subtitle 

offset changing processing with the subtitle generating unit 

in Fig. 64.  

[Fig. 66] Fig. 66 is a diagram illustrating an example 

of a subtitle displayed in 3D at the display unit in Fig. 63.  

[Fig. 67] Fig. 67 is a diagram describing a 

configuration example of epochs of menu data according to a 

tenth embodiment of a disc to which the present invention 

has been applied.  

[Fig. 68] Fig. 68 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 69] Fig. 69 is a block diagram illustrating a
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detailed configuration example of the menu generating unit 

in Fig. 68.  

[Fig. 70] Fig. 70 is a flowchart describing menu button 

offset changing processing with the menu generating unit in 

Fig. 69.  

[Fig. 71] Fig. 71 is a diagram illustrating an example 

of a menu button displayed in 3D at the display unit in Fig.  

68.  

[Fig. 72] Fig. 72 is a diagram describing a 

configuration example of epochs of subtitle data according 

to an eleventh embodiment of a disc to which the present 

invention has been applied.  

[Fig. 73] Fig. 73 is a block diagram illustrating a 

configuration example of a playing device.  

[Fig. 74] Fig. 74 is a block diagram illustrating a 

detailed configuration example of the subtitle generating 

unit in Fig. 73.  

[Fig. 75] Fig. 75 is a flowchart describing subtitle 

display changing processing with the subtitle generating 

unit in Fig. 74.  

[Fig. 76] Fig. 76 is a block diagram illustrating 

another detailed configuration example of the subtitle 

generating unit in Fig. 73.  

[Fig. 77] Fig. 77 is a diagram describing about a 

method for generating subtitle data for both eyes with the
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2D conversion unit in Fig. 76.  

[Fig. 781 Fig. 78 is a block diagram illustrating a 

configuration example of a personal computer.  

[Fig. 79] Fig. 79 is a diagram illustrating an example 

of PCS syntax.  

[Fig. 80] Fig. 80 is a diagram illustrating an example 

of ICS syntax.  

[Fig. 81] Fig. 81 is a diagram describing about display 

data for the left eye and for the right eye.  

[Fig. 82] Fig. 82 is a block diagram illustrating a 

detailed configuration example of a 3D display data 

generating unit.  

[Fig. 83] Fig. 83 is a block diagram illustrating 

another detailed configuration example of the playing device 

in Fig. 13.  

[Fig. 84] Fig. 84 is a block diagram illustrating a 

detailed configuration example of the subtitle generating 

unit in Fig. 83.  

[Fig. 85] Fig. 85 is a block diagram illustrating a 

detailed configuration example of the 3D display data 

generating unit in Fig. 83.  

Description of Embodiments 

[0015] 

<First Embodiment> 

[Configuration Example of First Embodiment of Disc]
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Fig. 1 is a diagram illustrating a configuration 

example of a first embodiment of a disc to which the present 

invention has been applied.  

[0016] 

A disc 11 in Fig. 1 is configured of BD-ROM (Blue-ray 

Disc-Read Only Memory) and so forth, with an index file 

(index.bdmv) and movie object file (MovieObject.bdmv) being 

recorded in the disc 11. Also recorded in the disc 11 are a 

playlist file (PLAYLIST/XXXXX.mpls), clip information file 

(CLIPINF/XXXXX.clpi), stream file (STREAM/XXXXX.m2ts), and 

so forth. Note that X is an arbitrary numeral of 0 through 

9.  

[0017] 

A stream file is a TS (Transport Stream) file wherein 

video data which is main images of movies or the like, and 

audio data and the like, have been multiplexed conformant to 

ISO 13818-2. Hereinafter, this TS will be referred to as AV 

stream.  

[0018] 

The detailed configuration of each file will be 

described below.  

[0019] 

[Detailed Configuration Example of Index File) 

Fig. 2 is a diagram illustrating a detailed 

configuration example of an index file.
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[0020] 

As shown in Fig. 2, described in an index file are, for 

example, a list of title Nos. recorded in the disc, and 

types and Nos. of objects executed corresponding to the 

title Nos.  

[0021] 

Note that title Nos. described are not just integer 

values provided in order from 1, but also "First Play" 

corresponding to an object executed when the disc 11 is 

inserted into a playing device. Also described is "Top 

Menu" corresponding to an object executed when displaying a 

top menu screen. As for types of objects, there are the two 

types of movie object (MovieObject) and BD-J object (BD-J 

Object).  

[0022] 

In the example shown in Fig. 2, "MovieObject#l", 

"MovieObject#2", and "MovieObject#M", are described 

corresponding to "First Play", "Top menu", and "Title#N", 

respectively. Also, "BD-J Object#l" is described 

corresponding to "Title#1".  

[0023] 

Note that MovieObject#i and BD-J Object#i each have as 

the type of object thereof a movie object and a BD-J object, 

with i representing the No. of the object. Also, Title#i 

represents that the No. of the tile is i.
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[0024] 

BD-J objects are irrelevant to the present invention, 

and accordingly, description of BD-J objects will be omitted.  

[0025] 

An index file such as described above is also called an 

index table.  

[0026] 

[Detailed Configuration Example of Movie Object File] 

Fig. 3 is a diagram illustrating a detailed 

configuration example of a movie object file.  

[00271 

As shown in Fig. 3, multiple movie object files are 

described in a movie object file. In the example in Fig. 3, 

M movie objects, provided with Nos. of 0 through M are 

described in a movie object file. Commands are described in 

movie objects, and the playing device which plays the disc 

11 sequentially executes these commands.  

[0028] 

Fig. 4 is a diagram illustrating a detailed 

configuration example of a movie object.  

[0029] 

In the example in Fig. 4, described for the movie 

object #1 are EQ(GPR#0,1)", "PlayPlayList(0200 0 )", 

"PlayPlayList(01000)", and "JumpTitle #1". Due to these 

commands, the playing device plays the playlist file
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(PLAYLIST/02000.mpls) in the event that the value of GPR#0 

is 1, and otherwise plays the playlist file 

(PLAYLIST/01000.mplS) . Subsequently, the playing device 

transitions to title #1. Since the BD-J object #1 is 

correlated with the title #1 in the index file, the playing 

device executes the BD-J object #1.  

[0030] 

Also, with the example in Fig. 4, described for the 

movie object #2 are "PlayPlayList(02000)" and "JumpTitle#5".  

Due to these commands, the playing device plays the playlist 

file (PLAYLIST/02000.mpls). Subsequently, the playing 

device executes the object corresponding to the object type 

and No. described in the index file corresponding to the No.  

5 title No.  

[0031] 

[Detailed Configuration Example of Playlist File] 

Fig. 5 is a diagram illustrating a detailed 

configuration example of a playlist file.  

[00321 

A playlist file is a file played only by a movie object 

or BD-J object, and information relating to the AV stream 

played with the one command described in these objects 
is 

described therein.  

[0033] 

Specifically, as shown in Fig. 5, a playlist file is



- 19 
S10P0727 

configured of multiple play items. Each play item has 

described therein information specifying a clip information 

file corresponding to the AV stream to be played, and time 

information representing the playing section of the AV 

stream.  

[0034] 

[Detailed Configuration Example of Clip Information File] 

Fig. 6 is a diagram describing a detailed configuration 

example of a clip information file.  

[0035] 

A clip information file has described therein a map 

correlating the time information described in the playlist 

and packet Nos. of the AV stream. Accordingly, the playing 

device can recognize the packet No. of the AV stream to be 

played, corresponding to each play item, by referencing the 

clip information file.  

[0036] 

For example, as shown in Fig. 6, in the event of having 

read out the play item No. 0 in the playlist (Playtime), the 

playing device reads out the clip information file 

(01000.clpi) specified by that play item. The paling device 

then recognizes the packet No. of the playing section 

corresponding to the time information described in the play 

item #0 by making reference to the clip information file 

(01000.clpi), and plays the AV stream corresponding to 
that
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packet No. Accordingly, playing starts from the No. 100 

packet No.  

[0037] 

Also, in the event of having read out the play item No.  

1 (PlayItem#1), the playing device reads out the clip 

information file (02000.clpi) specified by that play item.  

The playing device then recognizes the packet No. of the 

playing section corresponding to the time information 

described in the play item #1 by making reference to the 

clip information file (02000.clpi), and plays the AV stream 

corresponding to that packet No. Accordingly, playing 

starts from the No. 500 packet No.  

[0038] 

(Detailed Configuration Example of Stream File] 

Fig. 7 is a diagram illustrating a detailed 

configuration example of a stream file.  

[0039] 

As shown in Fig. 7, a stream file is configured of TS 

packets of video data (V), audio data (A), subtitle data (P), 

and menu data (I), encoded conforming to MPEG2, MPEG-4 AVC 

(Advanced Video Coding), VC1, or the like, and multiplexed, 

as an AV stream. Note that the video data, subtitle data, 

and menu data, are each data for displaying main images, 

subtitles, and menu buttons, respectively.  

[0040]
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In the example in Fig. 7, the packet which is the 100th 

packet of the AV stream in the stream file is video data, 

the packet which is the 101st packet is audio data, the 

packet which is the 500th packet is subtitle data, and the 

packet which is the 800th packet is menu data. Note that 

one packet is made up of 192 bytes of data.  

[0041] 

In the event of applying an AV stream of such a stream 

file, PES (Packetized Elementary Stream) packets are 

extracted from the AV stream.  

[00421 

[Description of PES packets] 

Fig. 8 is a diagram for describing extracting of PES 

packets.  

[0043] 

In the event of playing a stream file of the AV stream 

shown in A in Fig. 8, the playing device extracts a PES 

packet from the AV stream as shown in B in Fig. 8.  

[0044] 

Specifically, the packet which is the 100th packet of 

the AV stream shown in A in Fig. 8 is video data, the packet 

which is the 101st packet is audio data, the packets which 

are the 500th, 550th, and 1050th packets are subtitle data, 

and the packet which is the 800th packet is menu data. In 

this case, as shown in B in Fig. 8, the playing device
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extracts a PES packet made up of the 500th packet, 550th 

packet, and 1050th packet.  

[0045] 

Fig. 9 is a diagram illustrating a detailed 

configuration example of a PES packet.  

[0046] 

As shown in Fig. 9, a PES packet is configured of a PES 

packet header and segment. Described in the PES packet 

header are a (Presentation Time Stamp), DTS(Decoding Time 

Stamp), and so forth, indicating display time.  

[0047] 

As for segments included in a PES packet for subtitle 

data, there are PCS (Presentation Composition Segment), WDS 

(Window Definition Segment), PDS (Palette Definition 

Segment), ODS (Object Definition Segment), and END (End of 

Display Set Segment) . Also, as for segments included in PES 

packets of the menu data, there are ICS (Interactive 

Composition Segment), PDS, and END.  

[0048] 

Described in a PCS of subtitle data is an ID provided 

to subtitles corresponding to each ODS (hereinafter referred 

to as sub-image ID), offset information in increments of 

screens for 3D display of subtitles (details to be described 

later), and so forth. Described in a WDS of subtitle data 

is information indicating the structure of a window
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indicating the display range of the subtitle, such as 

position and size and so forth, an ID unique to the window 

(hereinafter referred to as window ID), and so forth.  

Described in a PDS of subtitle data is information of color 

which can be used as colors for the subtitle. Described in 

an ODS of subtitle data is information indicating the shape 

of the subtitle. The END in the subtitle data is a segment 

indicating the end of the display set (to be described in 

detail later) 

[0049] 

The following is a description of offset information.  

[0050] 

Tn order to show the user a 3D image, there is the need 

to show, to the left eye of the user, one of two images 

distanced by a predetermined distance in a predetermined 

direction, and the other image o the right eye.  

[0051] 

However, the video data, subtitle data, and menu data 

recorded in the disc 11 are data for 2D display, so the 

playing device cannot display both images of a left eye 

image and a right eye image. Accordingly, an offset 

direction (offset flag) indicating the direction of offset 

of the images for the left eye and for the right eye, and an 

offset value (offset-value) indicating the amount of offset, 

are described as offset information as to the 2D display
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image, in order to enable 3D display of an image. Note that 

the offset direction for the left eye and the offset 

direction for the right eye are opposite directions. Offset 

values are expressed in terms of number of pixels, for 

example.  

[0052] 

Also, described in the menu data ICS is button 

information including offset information for 3D displaying 

of menu buttons, in increments of screens, menu control 

information such as IDs unique to menu buttons corresponding 

to each ODS (hereinafter referred to as button IDs) and 

commands executed by operating menu buttons, and so forth.  

[0053] 

Described in the menu data PDS is information of colors 

which can be used as menu button colors. Described in the 

menu data ODS is information indicating the shape of menu 

buttons. The menu data END is a segment indicating the end 

of the display set.  

[0054] 

Fig. 10 is a diagram illustrating a configuration 

example of a display set made up of subtitle data segments 

such as described above, and Fig. 11 is a diagram 

illustrating a configuration example of a display set made 

up of menu data segments.  

[0055]
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As shown in Fig. 10, the subtitle data display set is 

made up of a PCS, a WDS, a PDS, an ODS, and an END, which 

are segments of one screen of subtitles. In the example in 

Fig. 10, the display set of subtitle data is made up of the 

PCS, WDS, PDS, ODS, and END.  

(0056] 

As shown in Fig. 11, the menu data display set is made 

up of an ICS, PDSs, an ODS, and an END, which are segments 

of one screen of menu. In the example in Fig. 11, the 

display set of menu data is made up of the PCS, PDS#1, PDS#2, 

ODS, and END. In the example in Fig. 11, there are two 

types of types of information of color usable as colors for 

menu buttons for one screen, so two types of PDSs are 

disposed within the display set.  

[0057] 

Fig. 12 is a diagram illustrating a configuration 

example of epochs made up of display sets such as described 

above.  

[0058] 

As shown in Fig. 12, an epoch is configured of an 

arbitrary number of display sets. In A in Fig. 12, the 

epoch is configured of three display sets, and in B in Fig.  

12, the epoch is configured of two display sets.  

[0059] 

The playing device continuously displays subtitles and
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menu buttons corresponding to one epoch, and after 

temporarily interrupting display, displays subtitles and 

menu buttons corresponding to the next epoch. That is to 

say, an epoch is an increment of display sets such as 

subtitles and menu buttons which can be continuously 

displayed.  

[0060] 

[Configuration Example of Playing Device] 

Fig. 13 is a block diagram illustrating a configuration 

example of a playing device 20 for playing the above

described disc 11.  

[0061] 

The playing device 20 shown in Fig. 13 is configured of 

an input unit 21, control unit 22, and playing unit 23.  

[0062] 

The input unit 21 is made up of a keyboard, mouse, 

microphone, and so forth. The input unit 21 accepts 

instructions from the user, which are supplied to the 

control unit 22. The control unit 22 controls the playing 

unit 23 in accordance with the instructions from the input 

unit 21.  

[0063] 

The playing unit 23 is made up of a drive 31, a readout 

buffer 32, a PID filter 33, a 3D video generating unit 34, a 

3D graphics generating unit 35, a 3D display data generating
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unit 36, and an audio generating unit 37.  

[0064] 

The drive 31 drives the disc 11 that has been mounted, 

under control of the control unit 22. Accordingly, the 

drive 31 reads out index files, AV streams, and so forth, 

recorded in the disc 11. The drive 31 supplies the index 

files and the like that have been read out to the control 

unit 22. The drive 31 supplies the AV streams that have 

been read out to the readout buffer 32.  

[0065] 

Under control of the control unit 22, the readout 

buffer 32 holds the AV streams supplied from the drive 31, 

reads out the AV streams being held so as to be supplied to 

the PID filter 33, and so forth.  

[0066] 

The PID filter 33 extracts the packets for each of the 

video data, subtitle data, menu data, and audio data, 

included in the AV stream, based on the packet ID (PID) of 

the packets of the AV stream from the readout buffer 32.  

Note that a PID is an ID unique for each type of data making 

up a packet, and is added to the packet.  

[0067] 

The PID filter 33 extracts PES packets from each of the 

extracted packets for each of the video data, subtitle data, 

menu data, and audio data. The PID filter 33 then supplies



- 28 

S10P0727 

the PES packets of the video data to the 3D video generating 

unit 34, and supplies the PES packets of the subtitle data 

and menu data to the 3D graphics generating unit 35. The 

PID filter 33 also supplies the PES packets of the audio 

data to the audio generating unit 37.  

[0068] 

The 3D video generating unit 34 generates video data 

for the left eye and video data for the right eye, using the 

PES packets of video data supplied from the PID filter 33.  

[0069] 

Specifically, the 3D video generating unit 34 decodes 

the PES packets of the video data, and takes the video data 

obtained as a result thereof as video data for the left eye.  

The 3D video generating unit 34 also generates video data of 

an image obtained by a main image corresponding to video 

data having been shifted in a predetermined offset direction 

by a predetermined offset value, as video data for the right 

eye. The 3D video generating unit 34 then supplies the 

video data for the left eye and video data for the right eye 

to the 3D display data generating unit 36, as 3D video data.  

[0070] 

The 3D graphics generating unit 35 is configured of a 

subtitle generating unit 41 and menu generating unit 42.  

The subtitle generating unit 41 generates subtitle data for 

the right eye and subtitle data for the left eye, using the
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PES packets for subtitle data supplied from the PID filter 

33. The subtitle generating unit 41 then supplies the 

subtitle data for the left eye and subtitle data for the 

right eye to the 3D display data generating unit 36, as 3D 

subtitle data. Details of the subtitle generating unit 41 

will be described with reference to Fig. 14, which will be 

described later.  

[0071] 

The menu generating unit 42 generates menu data for the 

right eye and menu data for the left eye, using the PES 

packets for menu data supplied from the PID filter 33. The 

menu generating unit 42 then supplies the menu data for the 

left eye and menu data for the right eye to the 3D display 

data generating unit 36, as 3D menu data.  

[00721 

The 3D display data generating unit 36 synthesizes the 

3D video data supplied from the 3D video generating unit 34, 

and the 3D subtitle data and 3D menu data supplied from the 

3D graphics generating unit 35 for each data for the left 

and right eyes. Specifically, the 3D display data 

generating unit 36 synthesizes the video data for the left 

eye, the subtitle data for the left eye, and the menu data 

for the left eye, and generates display data for the left 

eye. Also, the 3D display data generating unit 36 

synthesizes the video data for the right eye, the subtitle
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data for the right eye, and the menu data for the right eye, 

and generates display data for the right eye. The 3D 

display data generating unit 36 supplies the display data 

for the left eye and the display data for the right eye to 

the display unit 51 as 3D display data.  

[0073] 

The audio generating unit 37 decodes PES packets of 

audio data supplied from the PID filter 33, and supplies 

audio data obtained as a result thereof to a speaker 52.  

[0074] 

The display unit 51 is configured of a 3D display and 

so forth. The display unit 51 performs output based on the 

3D display data supplied from the 3D display data generating 

unit 36. As a result the user can view 3D images.  

[0075] 

The speaker 52 outputs audio corresponding to the audio 

data supplied from the audio generating unit 37.  

[0076] 

[Detailed Configuration Example of Subtitle generating Unit] 

Fig. 14 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 41.  

[0077] 

In Fig. 14, the subtitle generating unit 41 shown in 

Fig. 13 has an encoded data buffer 61, a stream graphics 

generating unit 62, an object buffer 63, a 3D generating
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unit 64, a graphics plane for right eye 65, a graphics plane 

for left eye 66, a CLUT (Color Look Up Table) 67, a 

composition buffer 68, and a control unit 69.  

[0078] 

The encoded data buffer 61 holds segments of the PES 

packets of the subtitle data supplied from the PID filter 33.  

The encoded data buffer 61 supplies the PDS, ICS, WDS, and 

PCS streams to the stream graphics generating unit 62 based 

on the DTS included in the PES packet header of the subtitle 

data PES packets. The encoded data buffer 61 immediately 

supplies the PDS of subtitle data supplied from the PID 

filter 33 to the stream graphics generating unit 62.  

[0079] 

The stream graphics generating unit 62 decodes the ODS 

supplied from the encoded data buffer 61, and supplies 

subtitle data in an uncompressed state (run-length data), 

that is made up of index color obtained as a result thereof, 

to the object buffer 63. Also, the stream graphics 

generating unit 62 supplies the PDS, PCS, and WDS supplied 

from the encoded data buffer 61 to the composition buffer 68.  

[0080] 

The object buffer 63 holds the subtitle objects 

supplied from the stream graphics generating unit 62.  

[0081] 

The 3D generating unit 64 reads out the subtitle
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objects from the object buffer 63 under control of the 

control unit 69. Based on offset information in increments 

of screens included in the PCS from the control unit 69, the 

3D generating unit 64 generates subtitle objects for the 

right eye and subtitle objects for the left eye from 

subtitle objects corresponding to all ODSs included in the 

same display set as the PCS.  

[0082] 

Specifically, the 3D generating unit 64 generates, as 

subtitle objects for the right eye and subtitle objects for 

the left eye, subtitle objects for subtitles in increments 

of screens obtained as the result of shifting subtitles in 

increments of screens corresponding to subtitles objects, by 

the offset value in the offset direction according to the 

offset information.  

[0083] 

The 3D generating unit 64 then supplies the subtitle 

objects for the right eye to the graphics plane for right 

eye 65. The 3D generating unit 64 also supplies the 

subtitle objects for the left eye to the graphics plane for 

left eye 66.  

[0084] 

The graphics plane for right eye 65 holds one screen of 

subtitle object for the right eye supplied from the 3D 

generating unit 64. The graphics plane for right eye 65
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reads out the subtitle object for the right eye which it 

holds, and supplies this to the CLUT 67, in accordance with 

instructions from the control unit 69.  

[0085] 

The graphics plane for left eye 66 holds one screen of 

subtitle object for the left eye supplied from the 3D 

generating unit 64. The graphics plane for left eye 66 

reads out the subtitle object for the left eye which it 

holds, and supplies this to the CLUT 67, in accordance with 

instructions from the control unit 69.  

[0086] 

Based on the PDS supplied from the control unit 69, the 

CLUT 67 stores a table correlating the index color and Y, Cr, 

Cb values. The CLUT 67 converts the index color of the 

subtitle object for the right eye supplied from the graphics 

plane for right eye 65 into image data of Y, Cr, Cb values, 

based on the table stored therein. The CLUT 67 converts the 

index color of the subtitle object for the left eye supplied 

from the graphics plane for left eye 66 into image data in 

the same way. The CLUT 67 then outputs the image data of 

the subtitle object for the right eye to the 3D display data 

generating unit 36 as subtitle data for the right eye, and 

outputs the image data of the subtitle object for the left 

eye to the 3D display data generating unit 36 as subtitle 

data for the left eye.
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[0087] 

The composition buffer 68 holds the PDS, PCS, and WDS 

supplied from the stream graphics generating unit 62.  

[0088] 

The control unit 69 reads out the offset information in 

increments of screens, included in the PCS from the 

composition buffer 68, and supplies this to the 3D 

generating unit 64. Also, at a timing based on the PTS 

included in the PES packet header, the control unit 69 

instructs the graphics plane for right eye 65 to transfer 

the subtitle object for the right eye to the CLUT 67, and 

also instructs the graphics plane for left eye 66 to 

transfer the subtitle object for the left eye to the CLUT 67.  

Further, the control unit 69 reads out the PDS from the 

composition buffer 68, and supplies this to the CLUT 67.  

[0089] 

Also, the control unit 69 controls each part following 

instructions from the control unit 22 (Fig. 13).  

[0090] 

[Detailed Configuration Example of Menu Generating Unit] 

The menu generating unit 42 is configured in the same 

way as the subtitle generating unit 41 in Fig. 14, except 

for the object of processing being menu data instead of 

subtitle data, so illustration thereof in the drawings is 

omitted.
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[0091] 

The encoded data buffer of the menu generating unit 42 

holds segments of the PES packets of the menu data, and the 

composition buffer holds the PCS and PDS. The stream 

graphics generating unit decodes the ODS of the menu data, 

and supplies the menu data in an uncompressed state that is 

made up of index color to the object buffer, so as to be 

held there.  

[0092] 

The 3D graphics generating unit generates menu objects 

for the right eye from the menu objects from the object 

buffer, based on offset information in increments of screens 

included in the ICS of the menu data, and causes this to be 

held in the graphics plane for right eye. Also, the 3D 

graphics generating unit generates menu objects for the left 

eye from the menu objects from the object buffer, based on 

offset information in increments of screens included in the 

ICS of the menu data, and causes this to be held in the 

graphics plane for left eye. The CLUT converts menu objects 

for the right eye into image data, which is output to the 3D 

display data generating unit 36 as menu data for the right 

eye, and converts menu objects for the left eye into image 

data, which is output to the 3D display data generating unit 

36 as menu data for the left eye.  

[0093]
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[Description of Processing of Playing Device] 

Fig. 15 is a flowchart for describing the playing 

processing performed by the playing device 20. This playing 

processing is started when, for example, a disc 11 is 

mounted to the drive 31.  

[0094] 

In step S11 in Fig. 15, the drive 31 reads out an index 

file from the disc 11, and supplies this to the control unit 

22 in response to instructions from the control unit 22.  

[0095] 

In step S12, in accordance with commands from the 

control unit 22 based on the index file, the drive 31 reads 

out a movie object file corresponding to the first play 

(First Play) of the index file, and supplies this to the 

control unit 22. The control unit 22 recognizes a command 

described in a movie object included in the movie object 

file, and instructs the drive 31 to read out a playlist in 

accordance with that command.  

[0096] 

In step S13, the drive 31 reads the play list out from 

the disc 11 following the command of the movie object in 

accordance with the instruction from the control unit 

control unit 22, and supplies this to the control unit 22.  

[0097] 

In step S14, in accordance with an instruction from the



-37 
S10P0727 

control unit 22 based on the playlist, the drive 31 reads 

out a clip information file specified in the playlist from 

the disc 11, and supplies this to the control unit 22. The 

control unit 22 recognizes packet Nos. of an AV stream to be 

played, based on the playlist and clip information file.  

The control unit 22 then instructs the drive 31 to read out 

an AV stream of the packets of the packet Nos. to be played.  

[0098] 

In step S15, the drive 31 reads out the AV stream to be 

played from the disc 11 in accordance with the instruction 

from the control unit 22, and supplies this to the read 

buffer 32. In step S16, the readout buffer 32 holds the AV 

stream supplied from the drive 31. The readout buffer 32 

reads out the AV stream held therein, and supplies this to 

the PID filter 33.  

[0099] 

In step S17, the PID filter 33 extracts the PES packets 

for each of the video data, subtitle data, menu data, and 

audio data of the AV stream, based on the PIDs of the 

packets in the AV stream from the readout buffer 32. The 

PID filter 33 then supplies the PES packets of the video 

data to the 3D video generating unit 34, and supplies the 

PES packets of the subtitle data and menu data to the 3D 

graphics generating unit 35. Also, the PID filter 33 

supplies the PES packets of the audio data to the audio
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generating unit 37.  

[0100] 

In step S18, the 3D video generating unit 34 generates 

3D video data using the PES packets of the video data 

supplied from the PID filter 33, and supplies this to the 3D 

display data generating unit 36.  

(0101] 

In step S19, the 3D graphics generating unit 35 

performs 3D graphics generating processing for generating 3D 

subtitle data and 3D menu data. Details of the 3D graphics 

generating processing will be described with reference to 

Fig. 16 which will be described later.  

[0102] 

In step S20, the 3D display data generating unit 36 

synthesizes the 3D video data from the 3D video generating 

unit 34, and the 3D subtitle data and 3D menu data from the 

3D graphics generating unit 35, for each data of the left 

and right eyes. The 3D display data generating unit 36 then 

supplies the display data for the left eye and the display 

data for the right eye obtained as the result of 

synthesizing, to the display unit 51 as 3D display data.  

[0103] 

In step S21, the audio generating unit 37 decodes the 

PES packets for audio data supplied from the PID filter 33, 

and generates audio data. The audio generating unit 37 then
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supplies the generated audio data to the speaker 52.  

[0104] 

In step S22, the display unit 51 alternately or 

simultaneously displays the left eye image corresponding to 

the display data for the left eye and right eye image 

corresponding to the display data for the right eye, based 

on the 3D display data supplied from the 3D display data 

generating unit 36.  

[0105] 

In step S23, the speaker 52 outputs audio corresponding 

to the audio data supplied from the audio generating unit 37.  

The processing then ends.  

[0106] 

Now, while output of images and audio have been 

described in separate steps to facilitate description, in 

reality the images and audio are output synchronously. This 

is the same of later-described playing processing as well.  

[0107] 

Also, while description has been made with Fig. 15 

regarding playing processing immediately following mounting 

of the disc 11, the same playing processing is performed 

also in the case of playing a title corresponding to a movie 

object file other than for first play. Note however, that 

in this case, the movie object file read out in step S12 is 

a movie object file corresponding to the title No. of a
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title to be played in the index file.  

[0108] 

For example, in the event that the user instructs 

display of a top menu screen by operating the input unit 21, 

the playing device 20 performs the playing processing in Fig.  

15 wherein the No. 2 movie object file corresponding to the 

title No. "Top Menu" in step S12 is read out.  

[0109] 

Fig. 16 is a flowchart for describing the details of 3D 

graphics generating processing in step S19 of Fig. 15.  

[0110] 

In step S41 of Fig. 16, the subtitle generating unit 41 

performs subtitle generating processing for generating 3D 

subtitle data. Details of this subtitle generating 

processing will be described with reference to Fig. 17 which 

will be described later.  

[01111 

In step S42, the menu generating unit 42 performs menu 

generating processing for generating 3D menu data, and the 

flow returns to step S19 in Fig. 15. Processing of step S20 

and on is then performed.  

[0112] 

Fig. 17 is a flowchart for describing the details of 

the subtitle generating processing in step S41 of Fig. 16.  

[0113]
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In step S61 of Fig. 17, the encoded data buffer 61 

holds, of the PES packets of the subtitle data supplied from 

the PID filter 33, the segments. In step S62, the encoded 

data buffer 61 reads out the segments held therein, and 

supplies these to the stream graphics generating unit 62.  

[0114] 

In step S63, the stream graphics generating unit 62 

supplies the PCS, PDS, and WDS supplied from the encoded 

data buffer 61 to the composition buffer 68, so as to be 

held.  

[0115] 

In step S64, the stream graphics generating unit 62 

decodes the ODS supplied from the encoded data buffer 61, 

and supplies the subtitle objects obtained as a result 

thereof to the object buffer 63. In step S65, the object 

buffer 63 holds the subtitle objects supplied from the 

stream graphics generating unit 62.  

[01161 

In step S66, the 3D generating unit 64 generates 

subtitle objects for the right eye and subtitle objects for 

the left eye, from subtitle objects corresponding to all 

ODSs included in the same display set as the PCS. In step 

S67, the 3D generating unit 64 supplies the subtitle objects 

for the right eye to the graphics plane for right eye 65, so 

as to be held there.
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[0117] 

In step S68, the 3D generating unit 64 supplies the 

subtitle objects for the left eye to the graphics plane for 

left eye 66, so as to be held there.  

[0118] 

In step S69, the graphics plane for right eye 65 reads 

out the subtitle objects for the right eye held therein, and 

supplies these to the CLUT 67, in accordance with 

instructions from the control unit 69. In step S70, the 

graphics plane for left eye 66 reads out the subtitle 

objects for the left eye held therein, and supplies these to 

the CLUT 67, in accordance with instructions from the 

control unit 69.

[0119] 

In step S71, the CLUT 67 converts the index color of 

the subtitle object for the right eye supplied from the 

graphics plane for right eye 65 into image data of Y, Cr, Cb 

values, based on the table stored therein.  

[0120] 

In step S72, the CLUT 67 converts the index color of 

the subtitle object for the left eye supplied from the 

graphics plane for left eye 66 into image data of Y, Cr, Cb 

values, based on the table stored therein.  

[0121] 

In step 373, the CLUT 67 outputs the image data of the
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subtitle object for the right eye to the 3D display data 

generating unit 36 as subtitle data for the right eye, and 

outputs the image data of the subtitle object for the left 

eye to the 3D display data generating unit 36 as subtitle 

data for the left eye. The flow then returns to step S41 in 

Fig. 16, and advances to step S42.  

[0122] 

Note that the menu generating processing in step S42 is 

performed in the same way as the subtitle generating 

processing in Fig. 17, except for the object of processing 

being menu data instead of subtitle data, so illustration 

thereof in the drawings is omitted.  

[0123] 

[Example of 3D Display of Subtitles] 

Fig. 18 is a diagram illustrating an example of 

subtitle displayed in 3D on the display unit 51 of the 

playing device 20.  

[0124] 

Based on the offset information in increments of 

screens included in the PCS, the playing device 20 generates, 

as subtitle objects for the right eye and subtitle objects 

for the left eye, subtitle objects of subtitles obtained as 

the result of shifting, in opposite directions, subtitles in 

increments of screens corresponding to all ODSs included in 

the same display set as the PCS.
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[0125] 

Accordingly, as shown in Fig. 18, subtitle #1 and 

subtitle #2 serving as a 3D image display in one screen have 

the same length in the same depth direction. Note that the 

depth direction is a direction perpendicular to the display 

face of the unit 51. With the direction toward the closer 

side of the display screen as a positive direction and a 

direction toward the far side of the display screen as a 

negative direction, the subtitles appear to be protruding 

forward in the event that the position of the subtitle in 

the depth direction is positive, and the subtitles appear to 

be recessed if negative. Subtitle #i represents the i'th 

subtitle displayed in one screen.  

[0126] 

As described above, subtitle data and menu data is 

recorded in the disc 11, and also offset information is 

recorded in increments of screens. The playing device 20 

generates 3D subtitle data from subtitle data based on the 

offset information in increments of screens, and generates 

3D menu data from menu data, whereby subtitles and menu 

buttons can be displayed in 3D.  

[0127] 

<Second Embodiment> 

[Configuration Example of Display Set in Second Embodiment 

of Disc]
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Fig. 19 is a diagram illustrating a configuration 

example of a display set of subtitle data according to a 

second embodiment of a disc to which the present invention 

has been applied, and Fig. 20 is a diagram illustrating a 

configuration example of a display set of menu data.  

[0128] 

As shown in Fig. 19, unlike the disc 11, with the disc 

81 offset information is described in the ODSs in increments 

of ODSs, rather than PCSs. Accordingly, offset information 

can be set for each subtitle.  

[0129] 

The display set in Fig. 19 is an example of a display 

set for displaying two subtitles in one screen, with two 

ODSs of ODS#1 and ODS#2 being placed in the display set.  

Each of the ODS#l and ODS#2 have described therein offset 

information #1 and offset information #2, in increments of 

ODSs.  

[0130] 

Also, as shown in Fig. 20, unlike the disc 11, with the 

disc 81 offset information is described in the ODSs in 

increments of ODSs rather than the ICS. Accordingly, offset 

information can be set for each menu button.  

[0131] 

The display set in Fig. 20 is an example of a display 

set for displaying two menu buttons in one screen, with two
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ODSs of ODS#l and ODS#2 being placed in the display set.  

Each of the ODS#1 and ODS#2 have described therein offset 

information #1 and offset information #2, in increments of 

ODSs.  

[0132] 

[Detailed Configuration Example of Playing Device] 

Fig. 21 is a block diagram illustrating a configuration 

example of a playing device 90 for playing the above

described disc 81.  

[0133] 

Of the configurations shown in Fig. 21, configurations 

the same as the configurations in Fig. 13 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0134] 

The configuration of the playing device 90 in Fig. 21 

mainly differs from the configuration in Fig. 13 with regard 

to the point that a playing unit 91 is provided instead of 

the playing unit 23. The configuration of the playing unit 

91 differs from the configuration in Fig. 13 with regard to 

the point that a 3D graphics generating unit 101 is provided 

instead of the 3D graphics generating unit 35.  

(0135] 

The graphics generating unit 101 is configured of a 

subtitle generating unit 111 and menu generating unit 112.
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The subtitle generating unit 111 generates subtitle data for 

the right eye and subtitle data for the left eye based on 

the offset information in increments of ODSs, using PES 

packets of subtitle data supplied from the PID filter 33.  

The subtitle generating unit 111 then supplies the subtitle 

data for the right eye and subtitle data for the left eye to 

the 3D display data generating unit 36 as 3D subtitle data.  

Details of the subtitle generating unit 111 will be 

described with reference to the later-described Fig. 22.  

[0136] 

The menu generating unit 112 generates menu data for 

the right eye and menu data for the left eye based on the 

offset information in increments of ODSs, using PES packets 

of menu data supplied from the PID filter 33. The menu 

generating unit 112 then supplies the menu data for the 

right eye and menu data for the left eye to the 3D display 

data generating unit 36 as 3D menu data.  

[0137] 

[Detailed Configuration Example of Subtitle generating Unit] 

Fig. 22 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 111 of 

the playing device 90.  

[0138] 

Of the configurations shown in Fig. 22, configurations 

the same as the configurations in Fig. 14 are denoted with
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the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0139] 

The configuration of the subtitle generating unit 111 

in Fig. 22 mainly differs from the configuration in Fig. 14 

with regard to the point that a 3D generating unit 121 has 

been provided instead of the 3D generating unit 64, and the 

point that a control unit 122 has been provided instead of 

the control unit 69.  

[0140] 

As with the case of the 3D generating unit 64, the 3D 

generating unit 121 reads out the subtitle objects from the 

object buffer 63 under control of the control unit 122.  

Based on offset information in increments of ODSs included 

in the ODS from the control unit 122, the 3D generating unit 

121 generates subtitle objects for the right eye and 

subtitle objects for the left eye from subtitle objects 

corresponding to ODSs.  

[0141] 

Specifically, the 3D generating unit 121 generates, as 

subtitle objects for the right eye and subtitle objects for 

the left eye, subtitle objects for subtitles in increments 

of screens obtained as the result of shifting subtitles 

within the screen corresponding to subtitles objects, by the 

offset value in the offset direction according to the offset
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information in increments of ODSs corresponding to that 

subtitle.  

[0142] 

The 3D generating unit 121 then supplies the subtitle 

objects for the right eye to the graphics plane for right 

eye 65. The 3D generating unit 121 also supplies the 

subtitle objects for the left eye to the graphics plane for 

left eye 66.  

[01431 

The control unit 122 reads out the offset information 

in increments of ODSs, included in each ODS from the 

composition buffer 68, and supplies this to the 3D 

generating unit 121. Also, in the same way as with the 

control unit 69, at a timing based on the PTS included in 

the PES packet header, the control unit 122 instructs the 

graphics plane for right eye 65 to transfer, and also 

instructs the graphics plane for left eye 66 to transfer.  

Further, in the same way as with the control unit 69, the 

control unit 122 reads out the PDS from the composition 

buffer 68, and supplies this to the CLUT 67.  

[0144] 

Also, in the same way as with the control unit 69, the 

control unit 122 controls each part following instructions 

from the control unit 22 (Fig. 21).  

[0145]
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[Detailed Configuration Example of Menu Generating Unit] 

The menu generating unit 122 is configured in the same 

way as the subtitle generating unit 111 in Fig. 22, except 

for the object of processing being menu data instead of 

subtitle data, so illustration thereof in the drawings is 

omitted.  

[0146] 

[Description of Processing of Playing Device] 

Playing processing and 3D graphics generating 

processing by the playing device 90 are each the same as the 

playing processing in Fig. 15 and 3D graphics generating 

processing in Fig. 16, so description will be omitted.  

[0147] 

Fig. 23 is a flowchart for describing the details of 

subtitle generating processing in step S41 in Fig. 16 by the 

playing device 90.  

[0148] 

The processing of S81 through S85 in Fig. 23 is the 

same as the processing of steps 361 through S65 in Fig. 17, 

and accordingly description will be omitted.  

[0149] 

Based on offset information included in each ODS from 

the control unit 122, in step S86 the 3D generating unit 121 

generates a subtitle object for the right eye and a subtitle 

object for the left eye from the subtitle object
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corresponding to that ODS. The flow then advances to step 

S87.  

(0150] 

The processing of S87 through S93 is the same as the 

processing of steps S67 through S73 in Fig. 17, and 

accordingly description will be omitted.  

[0151] 

Note that the menu generating processing in step S42 in 

Fig. 16 is performed in the same way as the subtitle 

generating processing in Fig. 23, except for the object of 

processing being menu data instead of subtitle data, so 

illustration thereof in the drawings is omitted.  

[0152] 

[Example of 3D Display of Subtitles] 

Fig. 24 is a diagram illustrating an example of 

subtitle displayed in 3D on the display unit 51 of the 

playing device 90.  

[0153] 

Based on the offset information in increments of ODSs 

included in each ODS, the playing device 90 generates, as 

subtitle objects for the right eye and subtitle objects for 

the left eye, subtitle objects of subtitles obtained as the 

result of shifting, in opposite directions, subtitles 

corresponding to the ODSs.  

[0154]
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Accordingly, as shown in Fig. 24, the position of the 

subtitle #1 and subtitle #2 serving as a 3D image display in 

one screen in the depth direction can be made to differ.  

Also, with the example in Fig. 24, whether the position of 

the subtitle #1 and subtitle #2 in the depth direction is 

positive or negative is the same, i.e., both the subtitle #1 

and subtitle #2 appear to be protruding forward, but may be 

made to differ.  

[0155] 

Further, as an additional condition, the subtitles or 

menu buttons for each eye must not run over the edge of the 

plane (screen), as shown in Fig. 52. Also, in the event 

that there are multiple menu buttons within one screen, and 

offset information is to be set for each button, i.e., in 

the event that offset information is described in increments 

of ODSs, the image for the right eye and the image for the 

left eye for a certain menu button must not overlap with the 

image for the right eye and the image for the left eye for 

another menu button.  

[0156] 

As described above, subtitle data and menu data is 

recorded in the disc 81, and also offset information is 

recorded in increments of ODSs. Accordingly, the playing 

device 90 generates 3D subtitle data from subtitle data 

based on the offset information in increments of ODSs, and
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generates 3D menu data from menu data, whereby subtitles and 

menu buttons can be displayed in 3D.  

(0157] 

<Third Embodiment> 

[Configuration Example of Display Set in Third Embodiment of 

Disc] 

Fig. 25 is a diagram illustrating a configuration 

example of a display set of subtitle data according to a 

third embodiment of a disc to which the present invention 

has been applied, and Fig. 26 is a diagram illustrating a 

configuration example of a display set of menu data.  

[0158] 

As shown in Fig. 25, with the disc 151, offset 

information in increments of screens is described in the PCS 

in the same way as with the disc 11. Also, as shown in Fig.  

26, with the disc 151, offset changing information in 

increments of screens is described in the ICS in the same 

way as with the disc 11. Also, with the disc 151, set 

offset commands are described in the ICS.  

[0159] 

A set offset command is a navigation command for 

setting offset changing information including offset 

changing information representing offset information 

following changing of subtitles and menu buttons in 

increments of screens, including the offset changing
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information. With the third embodiment and a later

described fourth embodiment, offset information representing 

the difference in vectors, between vectors representing 

offset information which is set and vectors representing 

offset information after changing, is used.  

[0160] 

In the event of executing a set offset command, a 

playing device 160 for playing the disc 151 changes the 

offset information in increments of screens for subtitles 

and menu buttons, based on the offset changing information 

in increments of screens for the subtitles and menu buttons 

described in the set offset command, and the offset changing 

information in increments of screens for the subtitles and 

menu buttons currently set.  

[01611 

[Detailed Configuration Example of Playing Device] 

Fig. 27 is a block diagram illustrating a configuration 

example of the playing device 160 for playing the above

described disc 151.  

[0162] 

Of the configurations shown in Fig. 27, configurations 

the same as the configurations in Fig. 13 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0163]
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The configuration of the playing device 160 in Fig. 27 

mainly differs from the configuration in Fig. 13 with regard 

to the point that a control unit 161 is provided instead of 

the control unit 22, and the point that a playing unit 162 

is provided instead of the playing unit 23. The 

configuration of the playing unit 162 differs from the 

configuration in Fig. 13 with regard to the point that a 3D 

graphics generating unit 171 is provided instead of the 3D 

graphics generating unit 35.  

[0164] 

The control unit 161 controls the playing unit 162 in 

accordance with instructions from the input unit 21. Also, 

in response to an instruction corresponding to operation of 

a menu button from the input unit 21, the control unit 161 

requests the 3D graphics generating unit 171 for a command 

corresponding to that button. The control unit 161 then 

sets the offset changing information, in increments of 

screens, of the subtitles and menu buttons described in the 

set offset command transmitted thereto as a result thereof, 

by holding in a built-in register 161A. The control unit 

161 supplies the offset changing information in increments 

of screens of the subtitles and menu buttons held in the 

register 161A to the 3D graphics generating unit 171.  

[0165] 

The register 161A is configured of a register called a
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PSR (Player Status Registers) which holds the setting state 

and playing state of the playing device, for example. The 

register 161A holds offset changing information in 

increments of screens of subtitles and menu buttons, and so 

forth.  

[01661 

The 3D graphics generating unit 171 is configured of a 

subtitle generating unit 181 and menu generating unit 182.  

The subtitle generating unit 181 generates subtitle data for 

the right eye and subtitle data for the left eye based on 

the offset information in increments of screens, using PES 

packets of subtitle data supplied from the PID filter 33, in 

the same way as the subtitle generating unit 41 in Fig. 13.  

The subtitle generating unit 181 then supplies the subtitle 

data for the right eye and subtitle data for the left eye to 

the 3D display data generating unit 36 as 3D subtitle data.  

[0167] 

Also, the subtitle generating unit 181 updates the 

offset information of subtitles in increments of screens, 

based on the offset changing information in increments of 

screens of subtitles transmitted from the control unit 161, 

and the currently set offset information.  

[0168] 

The menu generating unit 182 generates menu data for 

the right eye and menu data for the left eye based on the
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offset information in increments of screens, using PES 

packets of subtitle data supplied from the PID filter 33, in 

the same way as the menu generating unit 42 in Fig. 13. The 

menu generating unit 112 then supplies the menu data for the 

right eye and menu data for the left eye to the 3D display 

data generating unit 36 as 3D menu data.  

[0169] 

Also, the menu generating unit 182 transmits a set 

offset command included in the ICS to the control unit 161, 

in response for a request from the control unit 161 for a 

command corresponding to an offset changing button, which is 

a menu button for instructing changing of the offset. The 

menu generating unit 182 then updates the offset information 

in increments of screens for the menu button, based on the 

offset changing information in increments of screens of the 

menu button transmitted from the control unit 161 as a 

result thereof, and the currently set offset information.  

[0170] 

[Detailed Configuration Example of Subtitle generating Unit] 

Fig. 28 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 181 of 

the playing device 160.  

[0171] 

Of the configurations shown in Fig. 28, configurations 

the same as the configurations in Fig. 14 are denoted with
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the same reference numerals. Redundant description will be 

omitted as appropriate.  

(0172] 

The configuration of the subtitle generating unit 181 

in Fig. 28 mainly differs from the configuration in Fig. 14 

with regard to the point that a control unit 191 has been 

provided instead of the control unit 69.  

[0173] 

In the same way as with the control unit 69, the 

control unit 191 reads out the offset information in 

increments of screens, included in each PCS from the 

composition buffer 68, and supplies this to the 3D 

generating unit 64. Also, at a timing based on the PTS 

included in the PES packet header, the control unit 191 

instructs the graphics plane for right eye 65 to transfer, 

and also instructs the graphics plane for left eye 66 to 

transfer. Further, in the same way as with the control unit 

69, the control unit 191 reads out the PDS from the 

composition buffer 68, and supplies this to the CLUT 67.  

[0174] 

Also, the control unit 191 controls each part following 

instructions from the control unit 161 (Fig. 27).  

[0175] 

Further, the control unit 191 receives offset changing 

information in increments of screens of subtitles stored in
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the register 161A, transmitted from the control unit 161.  

The control unit 161 adds the vector representing the offset 

changing information in increments of screens of subtitles 

that has been received, and the vector representing the 

offset information in increments of screens, included in the 

PCS, and sets the offset information in increments of 

screens which that vector represents, as new offset 

information in increments of screens. The control unit 191 

then supplies the offset information in increments of 

screens to the 3D generating unit 64.  

[0176] 

[Detailed Configuration Example of Menu Generating Unit] 

The menu generating unit 182 of the playing device 160 

is configured in the same way as the subtitle generating 

unit 181 in Fig. 28, except for the object of processing 

being menu data instead of subtitle data, so illustration 

thereof in the drawings is omitted. Note, however, that the 

control unit of the menu generating unit 182 reads out a set 

offset command included in the ICS from the composition 

buffer and transmits this to the control unit 161, in 

response to a request for a command corresponding to the 

offset changing button from the control unit 161.  

[0177] 

[Description of Processing of Playing Device] 

Playing processing, 3D graphics generating processing,
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and subtitle generating processing, by the playing device 

160, are each the same as the playing processing in Fig. 15, 

the 3D graphics generating processing in Fig. 16, and 

subtitle generating processing in Fig. 17, so description 

will be omitted.  

[0178] 

Fig. 29 is a flowchart for describing the details of 

subtitle offset changing processing by the subtitle 

generating unit 181 of the playing device 160. This 

subtitle offset changing processing is started when the 

control unit 161 transmits offset changing information in 

response to an instruction corresponding to an operation of 

the offset changing button from the input unit 21.  

[0179] 

In step S101 of Fig. 29, the control unit 191 receives 

offset changing information, in increments of screens, of 

subtitles held in the register 161A, from the control unit 

161.  

[0180] 

In step S102, the control unit 191 sets new offset 

information in increments of screens, based on the offset 

changing information in increments of screens of subtitles 

received from the control unit 161, and the offset 

information in increments of screens included in the PCS.  

The control unit 191 then supplies the offset information in



- 61 

S10P0727 

increments of screens that has been set to the 3D generating 

unit 64, and the flow advances to step 3103.  

[0181] 

Based on offset information in increments of screens 

supplied form the control unit 191, in step S103 the 3D 

generating unit 64 generates a subtitle object for the right 

eye and a subtitle object for the left eye from the subtitle 

object, and the flow advances to step S104. The processing 

of S104 through S110 is the same as the processing of steps 

S67 through S73 in Fig. 17, and accordingly description will 

be omitted.  

[0182] 

Note that the menu offset changing processing by the 

menu generating unit 182 is performed in the same way as the 

subtitle generating processing in Fig. 29, except for the 

object of processing being menu data instead of subtitle 

data, so illustration thereof in the drawings is omitted.  

[0183] 

Fig. 30 is a flowchart for describing the details of 

offset control processing by the playing device 160. This 

offset control processing is started when the control unit 

161 requests the menu generating unit 182 for a command 

corresponding to the offset changing button in response to 

an instruction for offset changing from the input unit 21.  

[0184]
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In step S121 of Fig. 30, the control unit 161 

determines whether or not the set offset command transmitted 

from the menu generating unit 182 in response to the request 

is a set offset command for a subtitle. In the event that 

determination is made in step S121 that it is a set offset 

command for a subtitle, in step S122 the control unit 161 

stores the offset changing information in increments of 

screens of the subtitle described in the set offset command 

for the subtitle in the register 161A.  

[0185] 

In step S123, the control unit 161 transmits the offset 

changing information in increments of screens of the 

subtitle stored in the register 161A to the subtitle 

generating unit 181, and the processing ends.  

[0186] 

On the other hand, in the event that determination is 

made in step S121 that it is not a set offset command for a 

subtitle, i.e., that it is a set offset command for a menu 

button which has been transmitted from the menu generating 

unit 182, the flow proceeds to step S124. In step S124 the 

control unit 161 stores the offset changing information in 

increments of screens for the menu described in the set 

offset command for the menu in the register 161A.  

[0187] 

In step S125, the control unit 161 transmits the offset
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changing information in increments of screens of the menu 

stored in the register 161A to the menu generating unit 182, 

and the processing ends.  

[0188] 

[Example of 3D Display of Subtitles] 

Fig. 31 is a diagram illustrating an example of 

subtitles displayed in 3D on the display unit 51 of the 

playing device 160.  

[0189] 

As shown in A in Fig. 31, with the playing device 160, 

an offset changing button 195 which is a 3D image having a 

predetermined length in a predetermined depth direction is 

displayed on the screen of the display unit 51 based on the 

offset information in increments of screens included in the 

ICS. In the example in A in Fig. 31, a subtitle #1 and 

subtitle #2 which are 3D images having the same length in a 

predetermined depth direction are displayed on this screen 

based on the offset information in increments of screens 

included in the PCS.  

[0190] 

With the screen in A in Fig. 31, upon the user 

operating the offset changing button 195 using the input 

unit 21, to instruct changing of offset, the screen of the 

display unit 51 is changed to the screen shown in B in Fig.  

31.
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[0191] 

Specifically, upon the offset changing button 195 being 

operated, at the playing device 160 offset changing 

information in increments of screens of subtitles described 

in the set offset command included in the ICS corresponding 

to this offset changing button 195 is held in the register 

161A. Offset information in increments of screens 

represented by a vector obtained as the result of adding a 

vector representing the offset changing information in 

increments of screens to a vector representing the offset 

information in increments of screens that is currently set, 

is set as new offset information in increments of screens.  

As a result, the length of the subtitle #1 and subtitle #2 

in the depth direction increases in the depth direction by a 

length corresponding to the offset changing information in 

increments of screens, as shown in B in Fig. 31.  

[0192] 

<Fourth Embodiment> 

[Configuration Example of Display Set in Fourth Embodiment 

of Disc] 

Fig. 32 is a diagram illustrating a configuration 

example of a display set of subtitle data according to a 

fourth embodiment of a disc to which the present invention 

has been applied, and Fig. 33 is a diagram illustrating a 

configuration example of a display set of menu data.
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(0193] 

In a disc 201 is recorded all of the information 

related to offset information that is recorded in the discs 

11, 81, and 151.  

[0194] 

Specifically, as shown in Fig. 32, with the disc 201, 

offset information in increments of screens is described in 

the PCS in the same way as with the disc 11. Also, with the 

disc 201, offset information in increments of ODSs is 

described in the ODS in the same way as with the disc 81.  

[0195] 

Also, as shown in Fig. 33, with the disc 201, offset 

changing information in increments of screens is described 

in the ICS in the same way as with the disc 11. Also, with 

the disc 201, offset information in increments of ODSs is 

described in the ODS in the same way as with the disc 81.  

[0196] 

[Detailed Configuration Example of Playing Device] 

Fig. 34 is a block diagram illustrating a configuration 

example of the playing device 210 for playing the above

described disc 201.  

[0197] 

The playing device 210 shown in Fig. 34 has all 

functions of the playing device 20 in Fig. 13, the playing 

device 90 in Fig. 21, and the playing device 160 in Fig. 27.
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[0198] 

Specifically, the playing device 210 in Fig. 34 is 

configured of an input unit 21, display unit 51, speaker 52, 

control unit 161, and playing unit 211. Of the 

configurations shown in Fig. 34, configurations the same as 

the configurations in Fig. 27 are denoted with the same 

reference numerals. Redundant description will be omitted 

as appropriate.  

[0199] 

The configuration of the playing device 211 mainly 

differs from the configuration in Fig. 27 with regard to the 

point that a 3D graphics generating unit 221 is provided 

instead of the 3D graphics generating unit 171.  

[0200] 

The 3D graphics generating unit 221 is configured of a 

subtitle generating unit 231 and menu generating unit 232.  

The subtitle generating unit 231 generates offset 

information in increments of screens and subtitle data for 

the right eye and subtitle data for the left eye based on 

the offset information in increments of ODSs, using PES 

packets of subtitle data supplied from the PID filter 33.  

The subtitle generating unit 231 then supplies the subtitle 

data for the right eye and subtitle data for the left eye to 

the 3D display data generating unit 36 as 3D subtitle data.  

[0201]
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Also, the subtitle generating unit 231 updates the 

offset information of subtitles in increments of screens, 

based on the offset changing information in increments of 

screens of subtitles transmitted from the control unit 161, 

and the currently set offset information, in the same way as 

with the subtitle generating unit 181 in Fig. 27.  

[0202) 

The menu generating unit 232 generates menu data for 

the right eye and menu data for the left eye based on the 

offset information in increments of screens and offset 

information in increments of ODSs, using PES packets of 

subtitle data supplied from the PID filter 33. The menu 

generating unit 232 then supplies the menu data for the 

right eye and menu data for the left eye to the 3D display 

data generating unit 36 as 3D menu data.  

[0203] 

Also, the menu generating unit 232 transmits a set 

offset command included in the ICS to the control unit 161, 

in response for a request from the control unit 161 for a 

command corresponding to the offset changing button 195, in 

the same way as with the menu generating unit 182. The menu 

generating unit 232 then updates the offset information 
in 

increments of screens for the menu button, based on the 

offset changing information in increments of screens of the 

menu button transmitted from the control unit 161 as a
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result thereof, and the currently set offset information, in 

the same way as with the menu generating unit 182.  

[0204] 

[Detailed Configuration Example of Subtitle generating Unit] 

Fig. 35 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 231 of 

the playing device 210.  

[0205] 

The subtitle generating unit 231 in Fig. 35 has all of 

the functions of the subtitle generating unit 41 in Fig. 14, 

the subtitle generating unit 111 in Fig. 22, and the 

subtitle generating unit 181 in Fig. 28.  

[0206] 

Specifically, the subtitle generating unit 231 in Fig.  

35 has the encoded data buffer 61, stream graphics 

generating unit 62, object buffer 63, graphics plane for 

right eye 65, and graphics plane for left eye 66. The 

subtitle generating unit 231 also has the CLUT 67, 

composition buffer 68, 3D generating unit 251, and control 

unit 252. Of the configurations shown in Fig. 35, 

configurations the same as the configurations in Fig. 28 are 

denoted with the same reference numerals. Redundant 

description will be omitted as appropriate.  

[0207] 

The 3D generating unit 251 has the functions of both of
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the 3D generating unit 64 in Fig. 14 and the 3D generating 

unit 121 in Fig. 22. Specifically, the 3D generating unit 

251 reads out subtitle objects from the object buffer 63 

under control of the control unit 252. The 3D generating 

unit 251 generates subtitle objects of the right eye and 

subtitle objects for the left eye from the subtitle objects 

corresponding to each of the ODSs, based on offset 

information in increments of screens and in increments of 

ODSs from the control unit 252. The 3D generating unit 251 

then supplies the subtitle objects for the right eye to the 

graphics plane for right eye 65. The 3D generating unit 251 

also supplies the subtitle objects of the left eye to the 

graphics plane for left eye 66.  

[0208] 

In the same way as with the control unit 69, the 

control unit 252 reads out the offset information in 

increments of screens, included in each PCS from the 

composition buffer 68, and supplies this to the 3D 

generating unit 121. Also, in the same way as with the 

control unit 69, at a timing based on the PTS included in 

the PES packet header, the control unit 252 instructs the 

graphics plane for right eye 65 to transfer, and also 

instructs the graphics plane for left eye 66 to transfer.  

Further, in the same way as with the control unit 69, the 

control unit 252 reads out the PDS from the composition



- 70 

S10P0727 

buffer 68, and supplies this to the CLUT 67.  

[0209] 

Also, the control unit 252 reads out offset information 

in increments of ODSs included in each of the ODSs from the 

composition buffer 68, and supplies this to the 3D 

generating unit 121, in the same way as with the control 

unit 122 in Fig. 22.  

[0210] 

The control unit 252 receives offset changing 

information in increments of screens of subtitles stored in 

the register 161A, transmitted from the control unit 161 in 

the same way as with the control unit 191. The control unit 

252 sets new offset information in increments of screens, 

based on the offset changing information in increments of 

screens of the subtitle that has been received, and the 

offset information in increments of screens included in the 

PCS, in the same way as with the control unit 161. The 

control unit 252 then supplies the offset information in 

increments of screens to the 3D generating unit 251, in the 

same way as with the control unit 191.  

[0211] 

[Detailed Configuration Example of Menu Generating Unit] 

The menu generating unit 232 of the playing device 210 

is configured in the same way as the subtitle generating 

unit 231 in Fig. 35, except for the object of processing
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being menu data instead of subtitle data, so illustration 

thereof in the drawings is omitted. Note, however, that the 

control unit of the menu generating unit 232 reads out a set 

offset command included in the ICS from the composition 

buffer and transmits this to the control unit 161, in 

response to a request for a command corresponding to the 

offset changing button from the control unit 161.  

(0212] 

[Description of Processing of Playing Device] 

Playing processing, 3D graphics generating processing, 

and subtitle generating processing, by the playing device 

210, are each the same as the playing processing in Fig. 15, 

the 3D graphics generating processing in Fig. 16, offset 

changing processing in Fig. 29, and offset control 

processing in Fig. 30, so description will be omitted.  

[0213] 

Fig. 36 is a flowchart for describing the details of 

subtitle generating processing in step S41 of Fig. 16 by the 

playing device 210.  

[0214] 

The processing of steps S141 through S145 in Fig. 36 is 

the same as the processing of steps S61 through S65 in Fig.  

17, and accordingly description will be omitted.  

[0215] 

In step S146, the 3D generating unit 251 generates
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subtitle objects for the right eye and subtitle objects for 

the left eye from subtitle objects corresponding to each of 

the ODSs, based on the offset information in increments of 

screens and offset information in increments of ODSs, from 

the control unit 252. The flow then advances to step S147.  

[0216] 

The processing of steps S147 through S153 is the same 

as the processing of steps S67 through S73 in Fig. 17, and 

accordingly description will be omitted.  

[0217] 

Note that the menu offset changing processing in step 

S42 in Fig. 16 by the playing device 210 is performed in the 

same way as the subtitle generating processing in Fig. 36, 

except for the object of processing being menu data instead 

of subtitle data, so description will be omitted.  

[0218] 

[Example of 3D Display of Subtitles] 

Fig. 37 is a diagram illustrating an example of 

subtitles displayed in 3D on the display unit 51 of the 

playing device 210.  

[0219] 

As shown in A in Fig. 37, with the playing device 210, 

an offset changing button 195 which is a 3D image having a 

predetermined length in a predetermined depth direction is 

provided on the screen of the display unit 51 based on the
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offset information in increments of screens and offset 

information in increments of ODSs.  

[0220] 

Also, with the playing device 210, subtitle objects are 

generated for subtitles obtained as the result of subtitles 

corresponding to each of the ODSs being each shifted in the 

opposite direction based on the offset information in 

increments of ODSs, and further, all subtitles within the 

screen each being shifted in the opposite direction based on 

the offset information in increments of screens described in 

the PCS. The playing device 210 takes the subtitle objects 

as subtitle objects for the right eye and subtitle objects 

for the left eye.  

[0221] 

As a result, in the example in A in Fig. 37, a subtitle 

#1 and subtitle #2 which are 3D images having different 

lengths in the same depth direction are displayed on this 

screen. The length of the subtitle #1 in the depth 

direction is the sum of the length in the depth direction 

corresponding to the offset information in increments of 

ODSs described in the ODS for the subtitle #1, and the 

length in the depth direction corresponding to the offset 

information in increments of screens described in the PCS 

including the subtitle #1.  

[0222]
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In the same way as with the case of the subtitle #1, 

the length of the subtitle #2 in the depth direction is also 

the sum of the length in the depth direction corresponding 

to the offset information in increments of ODSs for the 

subtitle #2, and the length in the depth direction 

corresponding to the offset information in increments of 

screens including the subtitle #2.  

[0223] 

With the screen in A in Fig. 37, upon the user 

operating the offset changing button 195 using the input 

unit 21, to instruct changing of offset, the screen of the 

display unit 51 is changed to the screen shown in B in Fig.  

37.  

[0224] 

Specifically, upon the offset changing button 195 being 

operated, at the playing device 210 offset changing 

information in increments of screens of subtitles described 

in the set offset command included in the ICS corresponding 

to this offset changing button 195 is held in the register 

161A. Offset information in increments of screens 

represented by a vector obtained as the result of adding a 

vector representing the offset changing information in 

increments of screens to a vector representing the offset 

information in increments of screens that is currently set, 

is set as new offset information in increments of screens.
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As a result, the lengths of the subtitle #1 and subtitle #2 

in the depth direction increase in the depth direction by a 

length corresponding to the offset changing information in 

increments of screens.  

[0225] 

<Fifth Embodiment> 

[Configuration Example of Display Set in Fifth Embodiment of 

Disc) 

Fig. 38 is a diagram illustrating a configuration 

example of a display set of subtitle data according to a 

fifth embodiment of a disc to which the present invention 

has been applied.  

[0226] 

As shown in Fig. 38, with a disc 301, offset 

information in increments of screens is described in the ICS 

in the same way as with the disc 11, and offset information 

in increments of ODSs is described in the ODS in the same 

way as with the disc 81.  

[0227] 

Also, with the disc 301, set offset commands in 

increments of buttons are described in the PCS. A set 

offset command in increments of buttons is a navigation 

command for setting offset changing information in 

increments of menu buttons, i.e., including offset changing 

information in increments of ODSs, for those increments of
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ODSs. Specifically, in a set offset command in increments 

of buttons is described a button ID, and offset changing 

information of a button identified by that button ID.  

[0228] 

Thus, with the disc 301, set offset commands in 

increments of buttons are set in the ICS, so a playing 

device 301 (described later) for playing the disc 301 can 

change offset information in increments of menu buttons.  

[0229] 

Note that the configuration of the display set of 

subtitle data recorded in the disc 301 is the same as the 

configuration of the display set of subtitle data recorded 

in the disc 11 shown in Fig. 10, so description will be 

omitted.  

[0230] 

[Detailed Configuration Example of Playing Device] 

Fig. 39 is a block diagram illustrating a configuration 

example of the playing device 310 for playing the above

described disc 301.  

[0231] 

Of the configurations shown in Fig. 39, configurations 

the same as the configurations in Fig. 34 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0232]
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The configuration of the playing device 310 in Fig. 39 

mainly differs from the configuration in Fig. 34 with regard 

to the point that a control unit 311 is provided instead of 

the control unit 161, and a playing unit 312 is provided 

instead of the playing unit 211. The configuration of the 

playing unit 312 differs from the configuration in Fig. 34 

with regard to the point that a 3D graphics generating unit 

321 is provided instead of the 3D graphics generating unit 

221.  

[0233] 

The control unit 311 controls the playing unit 312 in 

accordance with instructions from the input unit 21. Also, 

the control unit 311 requests the 3D graphics generating 

unit 321 for a set offset command corresponding to a menu 

button in response to an instruction corresponding to the 

operation of that menu button from that input unit 21. The 

control unit 311 supplies the offset changing information in 

increments of menu buttons and the button ID described in 

the set offset command in increments of buttons that is 

transmitted from the menu generating unit 331 as a result 

thereof, to the menu generating unit 331.  

[0234] 

The 3D graphics generating unit 321 is configured of 

the subtitle generating unit 41 shown in Fig. 13, and the 

menu generating unit 331. In the same way as with the menu
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generating unit 232 in Fig. 34, the menu generating unit 331 

generates menu data for the right eye and menu data for the 

left eye based on the offset information in increments of 

screens and offset information in increments of ODSs, using 

PES packets of menu data supplied from the PID filter 33.  

The menu generating unit 331 then supplies the menu data for 

the right eye and menu data for the left eye to the 3D 

display data generating unit 36 as 3D menu data.  

[0235] 

Also, the menu generating unit 331 transmits a set 

offset command in increments of buttons included in the ICS 

to the control unit 311, in response for a request from the 

control unit 311 for a command corresponding to the offset 

changing button 195. The menu generating unit 311 then 

updates the offset information in increments of screens for 

the menu button, based on the offset changing information in 

increments of menu buttons transmitted from the control unit 

311 as a result thereof.  

[0236] 

[Detailed Configuration Example of Menu Generating Unit] 

Fig. 40 is a block diagram illustrating a detailed 

configuration example of the menu generating unit 331 in Fig.  

40.  

[0237] 

The menu generating unit 331 in Fig. 40 is configured
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of an encoded data buffer 341, a stream graphics generating 

unit 342, an object buffer 343, a 3D generating unit 344, a 

graphics plane for right eye 345, a graphics plane for left 

eye 346, a CLUT 347, a composition buffer 348, and a control 

unit 349.  

[0238] 

Of the configurations shown in Fig. 40, configurations 

other than the control unit 349 are same as the 

configurations of the menu generating unit 232 in Fig. 34, 

so description will be omitted.  

[0239] 

The control unit 349 reads out the offset information 

in increments of screens, included in the ICS from the 

composition buffer 348, and supplies this to the 3D 

generating unit 344. Also, at a timing based on the PTS 

included in the PES packet header, the control unit 349 

instructs the graphics plane for right eye 345 to transfer, 

and also instructs the graphics plane for left eye 346 to 

transfer. Further, the control unit 349 reads out the PDS 

from the composition buffer 348, and supplies this to the 

CLUT 347.  

[0240] 

Also, the control unit 349 reads out offset information 

in increments of ODSs included in each of the ODSs from the 

composition buffer 348, and supplies this to the 3D
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generating unit 344. The control unit 349 controls each 

part following instructions from the control unit 311 (Fig.  

39).  

[0241] 

The control unit 349 reads out set offset commands in 

increments of buttons included in the ICS from the 

composition buffer 348 in accordance with a request from the 

control unit 311 for a command corresponding to the offset 

changing button 195, and transmits to the control unit 311.  

Also, the control unit 349 receives the offset changing 

information in increments of menu buttons, and button IDs, 

transmitted from the control unit 311 as a result thereof.  

The control unit 349 updates the offset information in 

increments of ODSs, based on the offset changing information 

in increments of buttons that is received, and the offset 

information currently set in an ODS corresponding to the 

button ID transmitted along with the offset information.  

[0242] 

[Description of Processing of Playing Device) 

Playing processing and 3D graphics generating 

processing by the playing device 310 are each the same as 

the playing processing in Fig. 15 and the 3D graphics 

generating processing in Fig. 16, so description will be 

omitted. Also, subtitle generating processing and subtitle 

offset changing processing by the playing device 310 are
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each the same as the subtitle generating processing in Fig.  

36 and subtitle offset changing processing in Fig. 29, so 

description will be omitted.  

[0243] 

Fig. 41 is a flowchart for describing the details of 

menu button offset changing processing by the menu 

generating unit 331 of the playing device 310. This menu 

button offset changing processing is started when the 

control unit 311 requests a command to the menu generating 

unit 331 for a command corresponding to the offset changing 

button 195, in response to an instruction corresponding to 

operation of the offset changing button 195 from the input 

unit 21 from the input unit 21.  

[0244] 

In step S171 in Fig. 41, the control unit 349 reads out 

a set offset command in increments of buttons included in 

the ICS from the composition buffer 348, in response to the 

request for the command corresponding to the offset changing 

button 195 from the control unit 311.  

[0245] 

In step S172, the control unit 349 transmits the set 

offset command in increments of buttons read out in step 

S171 to the control unit 311. The control unit 311 

transmits the offset changing information in increments of 

menu buttons described in the set offset command in
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increments of buttons that is transmitted from the control 

unit 349, and the button ID thereof, to the control unit 349.  

(0246] 

In step S173, the control unit 349 receives the offset 

changing information in increments of buttons and the button 

ID from the control unit 311. The control unit 349 

recognizes the ODS corresponding to the button ID 

transmitted from the control unit 311 based on the button ID 

included in the ICS held in the composition buffer 348.  

[0247] 

In step S174, the control unit 349 sets new offset 

information in increments of ODSs, based on the offset 

changing information in increments of menu buttons received 

form the control unit 311, and the offset information 

currently set to the ODS corresponding to that menu button.  

The control unit 349 then supplies the offset information in 

increments of ODSs to the 3D generating unit 344.  

[0248] 

In step S175, the 3D generating unit 344 generates a 

menu object for the right eye and a menu object for the left 

eye from the menu object based on the offset information in 

increments of ODSs supplied from the control unit 349, and 

the flow is advanced to step S176. The processing of steps 

S176 through S182 is the same as the processing of step S67 

through 373 except for the point that the object of
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processing is menu data rather than subtitle data, so 

description will be omitted.  

[0249] 

Fig. 42 is a flowchart for describing offset control 

processing by the playing device 310. This offset control 

processing is started when the control unit 311 requests the 

menu generating unit 331 for a command corresponding to the 

offset changing button 195, in response to an instruction 

corresponding to operation of the offset changing button 195 

from the input unit 21.  

[0250] 

In step S201 in Fig. 42, the control unit 311 

determines whether or not a set offset command in increments 

of buttons has been transmitted from the menu generating 

unit 331 in response to the request. In the event that 

determination is made in step S201 that a set offset command 

in increments of buttons has been transmitted, in step S202 

the control unit 311 transmits the offset changing 

information in increments of menu buttons described in the 

set offset command in increments of buttons, and the button 

ID, to the menu generating unit 331, and the processing ends.  

[0251] 

On the other hand, in the event that determination is 

made in step S201 that a set offset command in increments of 

buttons has not been transmitted, the processing ends.
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[0252] 

[Example of 3D Display of Menu button] 

Fig. 43 is a diagram illustrating an example of a menu 

button displayed in 3D on the display unit 51 of the playing 

device 310.  

[0253] 

The playing device 310 shifts, in opposite directions, 

menu buttons corresponding to each ODS, based on offset 

information in increments of ODSs, and further generates 

menu button objects of menu buttons obtained as a result of 

shifting all menu buttons within the screen in the opposite 

direction based on the offset information in increments of 

screens. The playing device 310 then makes the menu button 

object to be a menu button object for the right eye and a 

menu button object for the left eye.  

[0254] 

As a result, in the example in A in Fig. 43, a menu 

button #1 and menu button #2, and an offset changing button 

195, which are 3D images having different lengths in the 

same depth direction, are displayed on this screen. Note 

that while description is made as offset changing button 195 

here to make the description easier to understand, the 

offset changing button 195 is a menu button #3.  

[0255] 

The length of the menu button #1 in the depth direction
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is the sum of the length in the depth direction 

corresponding to the offset information in increments of 

ODSs described in the ODS for the menu button #1, and the 

length in the depth direction corresponding to the offset 

information in increments of screens of the image including 

the menu button #1.  

[0256] 

In the same way as with the case of the menu button #1, 

the length of the menu button #2 and the offset changing 

button 195 in the depth direction is also the sum of the 

length in the depth direction corresponding to the offset 

information in increments of ODSs for the menu button #2 and 

the offset changing button 195, and the length in the depth 

direction corresponding to the offset information in 

increments of screens including the menu button #2 and the 

offset changing button 195. Note however, that with the 

example in Fig. 43, the offset value included in the offset 

information in increments of ODSs for the menu button #2 and 

the offset changing button 195 is 0, so the length of the 

menu button #2 and the offset changing button 195 in the 

depth direction is a length corresponding to the offset 

information in increments of screens of the screen including 

the menu button #2 and the offset changing button 195.  

[0257] 

With the screen in A in Fig. 43, upon the user
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operating the offset changing button 195 using the input 

unit 21, to instruct changing of offset, the screen of the 

display unit 51 is changed to the screen shown in B in Fig.  

43.  

[0258] 

Specifically, upon the offset changing button 195 being 

operated, the playing device 310 adds a vector representing 

the offset changing information in increments of menu 

buttons within the set offset command in increments of 

buttons, to a vector representing the offset information in 

increments of ODSs that is currently set. The offset 

information in increments of ODSs, represented by a vector 

obtained as the result of addition, is set as new offset 

information in increments of ODSs. As a result, the lengths 

of the menu button #1, menu button #2, and offset changing 

button 195 in the depth direction increase in the depth 

direction by a length corresponding to the offset changing 

information in increments of menu buttons within the set 

offset command in increments of buttons.  

[0259] 

Note that in the example in Fig. 43, offset changing 

information is not included in the set offset command in 

increments of buttons for the menu button #2 and offset 

changing button 195, so the distance in the depth direction 

of the menu button #2 and offset changing button 195 does
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not change before and after operation of the offset changing 

button 195.  

[0260] 

<Sixth Embodiment> 

[Configuration Example of Display Set in Sixth Embodiment of 

Disc] 

Fig. 44 is a diagram illustrating a configuration 

example of a display set of subtitle data according to a 

sixth embodiment of a disc to which the present invention 

has been applied, and Fig. 45 is a diagram illustrating a 

configuration example of a display set of menu data.  

[0261] 

As shown in Fig. 44, with a disc 401, offset 

information in increments of screens is described in the PCS 

in the same way as with the disc 11.  

[0262] 

As shown in Fig. 45, with the disc 401, offset 

information in increments of screens is described in the ICS 

in the same way as with the disc 11. Also, with the disc 

401, 2D display commands are described in the ICS.  

[0263] 

A 2D display command is a navigation command for 

changing subtitles and menu buttons displayed in 3D into 2D 

display. With the sixth embodiment, the offset values of 

subtitles and menu buttons in increments of screens are
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ignored due to a 2D display command.  

[0264] 

That is to say, in the case of a subtitle, the offset 

value described in the PCS, the offset value for each plane 

set by the navigation command, and the offset value set in 

each ODS, are ignored. In the same way, in the case of a 

menu button, the offset value described in the ICS, the 

offset value for each plane set by the navigation command, 

and the offset value set in each ODS, are ignored. In the 

event that offset values have been set for each menu button 

by navigation commands, these values are ignored as well, so 

that a playing device 410 (described later) displays in 2D 

the subtitles and menus which should be displayed in 3D.  

[0265] 

As described above, a 2D command is described in the 

disc 401, so display of subtitles and menu buttons at the 

playing device 410 can be changed from 3D to 2D display. In 

the same way, display can be changed again from 2D display 

to 3D display as necessary.  

[0266] 

[Detailed Configuration Example of Playing Device] 

Fig. 46 is a block diagram illustrating a configuration 

example of the playing device 410 for playing the above

described disc 401.  

[0267)
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Of the configurations shown in.Fig. 46, configurations 

the same as the configurations in Fig. 13 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0268] 

The configuration of the playing device 410 in Fig. 46 

mainly differs from the configuration in Fig. 13 with regard 

to the point that a control unit 411 is provided instead of 

the control unit 22, and a playing unit 412 is provided 

instead of the playing unit 23. The configuration of the 

playing unit 412 differs from the configuration in Fig. 13 

with regard to the point that a 3D graphics generating unit 

421 is provided instead of the 3D graphics generating unit 

35.  

[0269] 

The control unit 411 controls the playing unit 412 in 

accordance with instructions from the input unit 21. Also, 

in response to an instruction corresponding to the operation 

of that menu button from the input unit 21, the control unit 

411 requests the 3D graphics generating unit 421 for a 

command corresponding to the menu button. The control unit 

411 then supplies an instruction to the 3D graphics 

generating unit 421, to invalidate the offset values in 

accordance with the 2D display command that is transmitted 

as a result thereof.
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[0270] 

The 3D graphics generating unit 421 is configured of a 

subtitle generating unit 431, and a subtitle generating unit 

432. The subtitle generating unit 431 generates subtitle 

data for the right eye and subtitle data for the left eye 

based on the offset information in increments of screens, 

using PES packets of subtitle data supplied from the PID 

filter 33. The subtitle generating unit 431 then supplies 

the subtitle data for the right eye and subtitle data for 

the left eye to the 3D display data generating unit 36 as 3D 

subtitle data. In the event that the 2D display command has 

already been received at this point, the offset values are 

not reflected at the playing device, and there are cases 

wherein 2D-izing processing is performed by making the 

subtitle data for the right eye and the subtitle data for 

the left eye to be the same. The following is a 

continuation of the description of performing 2D-izing 

processing after having performed 3D-izing processing first.  

[0271] 

The subtitle generating unit 431 views the offset value 

of subtitles in increments of screens to be 0 in accordance 

with the command transmitted from the control unit 411, and 

updates the offset information of subtitles in increments of 

screens.  

[0272]
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The menu generating unit 432 generates menu data for 

the right eye and menu data for the left eye based on the 

offset information in increments of screens, using PES 

packets of menu data supplied from the PID filter 33. The 

menu generating unit 432 then supplies the menu data for the 

right eye and menu data for the left eye to the 3D display 

data generating unit 36 as 3D menu data. In the event that 

the 2D display command has already been received at this 

point, the offset values are not reflected at the playing 

device, and there are cases wherein 2D-izing processing is 

performed by making the menu data for the right eye and the 

menu data for the left eye to be the same.  

[0273] 

Also, the menu generating unit 432 transmits the 2D 

display command included in the ICS to the control unit 411, 

in response to a request from the control unit 411 for a 

command corresponding to the 2D display button which is a 

menu button for instructing 2D display. The menu generating 

unit 432 then views the offset value of menu buttons in 

increments of screens in accordance to the instruction 

transmitted from the control unit 411 to be 0, and updates 

the offset information in increments of screens for the menu 

button.  

[0274] 

[Detailed Configuration Example of Subtitle generating Unit]
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Fig. 47 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 431 of 

the playing device 410.  

(0275] 

Of the configurations shown in Fig. 47, configurations 

the same as the configurations in Fig. 14 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0276] 

The configuration of the subtitle generating unit 431 

in Fig. 47 mainly differs from the configuration in Fig. 14 

with regard to the point that a control unit 441 is provided 

instead of the playing unit control unit 69.  

[0277] 

In the same way as with the control unit 69, the 

control unit 441 reads out the offset information in 

increments of screens, included in each PCS from the 

composition buffer 68, and supplies this to the 3D 

generating unit 64. Also, in the same way as with the 

control unit 69, at a timing based on the PTS included in 

the PES packet header, the control unit 441 instructs the 

graphics plane for right eye 65 to transfer, and also 

instructs the graphics plane for left eye 66 to transfer.  

Further, in the same way as with the control unit 69, the 

control unit 441 reads out the PDS from the composition
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buffer 68, and supplies this to the CLUT 67.  

[0278] 

Also, the control unit 441 controls each part in 

accordance with commands from the control unit 411 (Fig. 46).  

Further, the control unit 441 receives the instruction to 

invalidate the offset values transmitted from the control 

unit 411. The control unit 441 sets 0 to the new offset 

information in increments of screens, in accordance with the 

received instruction. The control unit 441 supplies the 

offset information including that offset value in increments 

of screens to the 3D generating unit 64.  

[0279] 

[Detailed Configuration Example of Menu Generating Unit] 

The menu generating unit 432 of the playing device 410 

is configured in the same way as the subtitle generating 

unit 431 in Fig. 47, except for the object of processing 

being menu data instead of subtitle data, so illustration 

thereof in the drawings is omitted. Note, however, that the 

control unit of the menu generating unit 432 reads out the 

2D command included in the ICS from the composition buffer 

and transmits this to the control unit 411, in response to a 

request for a command corresponding to the 2D display button 

from the control unit 411.  

[0280] 

[Description of Processing of Playing Device]
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Playing processing, 3D graphics generating processing, 

and subtitle generating processing, by the playing device 

410, are each the same as the playing processing in Fig. 15, 

the 3D graphics generating processing in Fig. 16, and 

subtitle generating processing in Fig. 17, so description 

will be omitted.  

[0281] 

Fig. 48 is a flowchart for describing the details of 

subtitle display changing processing by the subtitle 

generating unit 431 of the playing device 410. This 

subtitle display changing processing is started when the 

control unit 411 transmits an instruction to invalidate the 

offset values, in response to an instruction corresponding 

to an operation of the 2D display button from the input unit 

21.  

[0282] 

In step S233 of Fig. 48, the control unit 441 receives 

0 as an offset value of subtitles in increments of screens 

from the control unit 411 (receives an instruction to 

invalidate offset values) . In step S232, the control unit 

441 views the offset values of subtitles in increments of 

screens to be 0 in accordance with the instruction received 

form the control unit 411, and updates the offset 

information in increments of screens. The control unit 441 

then supplies the offset information following updating to



-95 
S10P0727 

the 3D generating unit 64, and advances the flow to step 

S233.  

[0283] 

In step S233, the 3D generating unit 64 generates 

subtitle objects for the right eye and subtitle objects for 

the left eye based on the offset information in increments 

of screens supplied from the control unit 441, and advances 

the flow to step S234. The processing of steps S234 through 

S240 is the same as the processing of steps S67 through S73 

in Fig. 17, and accordingly description will be omitted.  

[0284) 

Note that the menu display changing processing menu 

generating unit 432 is performed in the same way as the 

subtitle display changing processing in Fig. 48, except for 

the object of processing being menu data instead of subtitle 

data, so description will be omitted.  

[0285] 

Fig. 49 is a flowchart for describing details of 

display control processing by the playing device 410. This 

display control processing is started when the control unit 

411 requests the menu generating unit 432 for a command 

corresponding to the 2D display button, in response to the 

instruction corresponding to operation of the 2D display 

button from the input unit 21.  

[0286]



- 96 

S10P0727 

In step S251 in Fig. 49, the control unit 411 

determines whether or not the 2D display command transmitted 

from the menu generating unit 432 in response to the request 

is a 2D display command for subtitles. In the event that 

determination is made in step S251 to be a 2D display 

command for subtitles, in step S252 the control unit 411 

transmits 0 to the subtitle generating unit 431, as the 

offset value in increments of screens of the subtitle 

described in the 2D display command for subtitles. That is 

to say, the control unit 411 supplies the subtitle 

generating unit 431 with an instruction to invalidate the 

offset value. The flow then ends.  

[0287] 

On the other hand, in the event that determination is 

made in step S251 not to be a 2D display command for 

subtitles, i.e., in the event that a 2D display command for 

menu buttons has been transmitted from the menu generating 

unit 432, the flow advances to step S253. In step S253, the 

control unit 411 transmits 0 to the menu generating unit 432, 

as the offset value in increments of screens of the menu 

buttons described in the 2D display command for subtitles.  

That is to say, the control unit 411 supplies the menu 

generating unit 432 with an instruction to invalidate the 

offset value. The flow then ends.  

[.0288]
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<Seventh Embodiment> 

Fig. 50 is a block diagram illustrating a configuration 

example of a playing device for playing discs according to a 

seventh embodiment to which the present invention has been 

applied.  

[0289] 

Of the configurations shown in Fig. 50, configurations 

the same as the configurations in Fig. 13 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0290] 

The configuration of a playing device 460 in Fig. 50 

mainly differs from the configuration in Fig. 13 with regard 

to the point that a control unit 461 is provided instead of 

the control unit 22, the point that an OSD generating unit 

462 is newly provided, and the point that a playing unit 463 

is provided instead of the playing unit 23. The 

configuration of the playing unit 463 differs from the 

configuration in Fig. 13 with regard to the point that a 3D 

display data generating unit 471 is provided instead of the 

3D display data generating unit 36.  

[0291] 

The playing device 460 is a playing device for playing 

a disc 451. With the disc 451, of the offset information 

described in the disc 451 that which has a 3D display at the
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nearest side based on the offset information thereof is 

described in the index file as maximum offset information.  

The playing device 460 displays an OSD (On Screen Display) 

image such as a menu unique to the playing device 460 at the 

closest side, based on user instructions and the maximum 

offset information.  

[0292] 

Specifically, the control unit 461 controls the playing 

unit 463 in accordance with an instruction from the input 

unit 21. For example, the control unit 461 controls the 

drive 31 in accordance with an instruction for OSD display 

from the input unit 21, reads out the maximum offset 

information described in the index file of the disc 451, and 

supplies this to an OSD generating unit 462.  

[0293] 

The OSD generating unit 462 generates OSD image data 

from predetermined OSD image data stored in unshown memory 

built into the playing device 460, based on the maximum 

offset information supplied from the control unit 461. The 

playing device 460 may be holding image data for the right 

eye and left eye for 3D display of the OSD, in the storage 

region of the memory within the playing device 460. The 

following is description of a configuration for 3D display 

of an OSD.  

[0294]
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Specifically, the OSD generating unit 462 takes 

predetermined OSD image data stored in unshown memory as OSD 

image data for the left eye. The OSD generating unit 462 

generates OSD image data for an OSD image obtained as a 

result of shifting an OSD image corresponding to the OSD 

image data for the left eye in the offset direction 

according to the maximum offset information, by a value 

greater than the offset value. The OSD generating unit 462 

then takes that OSD image data as image data for the right 

eye. The OSD generating unit 462 supplies the OSD image 

data for the right eye and the OSD image data for the left 

eye to the 3D display data generating unit 471 of the 

playing unit 463 as 3D OSD image data.  

[0295] 

The 3D display data generating unit 471 synthesizes 3D 

video data from the 3D video generating unit 34, 3D subtitle 

data from the 3D graphics generating unit 35, and 3D OSD 

image data from the OSD generating unit 462, with each data 

for the left and right eyes. The 3D display data generating 

unit 471 supplies the display data for the left eye and the 

display data for the right eye obtained as a result of 

synthesizing, to the display unit 51 as 3D display data.  

[0296] 

[Description of Processing of Playing Device] 

Playing processing, 3D graphics generating processing,
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and subtitle generating processing, by the playing device 

460, are each the same as the playing processing in Fig. 15, 

the 3D graphics generating processing in Fig. 16, and 

subtitle generating processing in Fig. 17, so description 

will be omitted.  

[0297] 

Fig. 51 is a flowchart for describing the details of 

OSD display processing by the playing device 460. This OSD 

display processing is started when the display of an OSD 

image has been instructed from the input unit 21.  

[0298] 

In step S271 of Fig. 51, the control unit 461 controls 

the drive 31 to read out maximum offset information from the 

index file in the disc 451, and supplies this to the OSD 

generating unit 462.  

[0299] 

In step S272, the OSD generating unit 462 reads out 

predetermined OSD image data from unshown memory as OSD 

image data for the left eye. In step S273, the OSD 

generating unit 462 generates OSD image data for the right 

eye from the OSD image data for the left eye, based on the 

maximum offset information.  

[0300] 

In step S274, the OSD generating unit 462 supplies the 

ODS image data for the left eye and the OSD image data for
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the right eye to the 3D display data generating unit 471 as 

3D OSD image data. In step S275, the 3D display data 

generating unit 471 synthesizes 3D video data from the 3D 

video generating unit 34, 3D subtitle data and 3D menu data 

from the 3D graphics generating unit 35, and 3D OSD image 

data from the OSD generating unit 462. The 3D display data 

generating unit 471 then supplies the display data for the 

left eye and the display data for the right eye obtained as 

a result of synthesizing, to the display unit 51 as 3D 

display data.  

[03011 

In step S276, the display unit 51 displays a left eye 

image corresponding to the display data for the left eye and 

a right eye image corresponding to the display data for the 

right eye alternately or simultaneously, based on the 3D 

image data supplied from the 3D display data generating unit 

471. The flow then ends.  

[0302] 

As described above, maximum offset information is 

described in the disc 451, so the playing device 460 can 

display the OSD image at the closest side based on the 

maximum offset information. Accordingly, the user can 

visually recognize the OSD image in a sure manner.  

[0303] 

Also, the maximum offset information is described in
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the index file of the disc 451, so the display position in 

the depth direction of OSD images can be made constant for 

the entire disc 451. As a result, user confusion due to 

changing display positions in the depth direction of OSD 

images can be prevented.  

[0304] 

Note that instead of the maximum offset information, an 

offset value based on the maximum offset information may be 

described in the index file. For example, an offset value 

restricted to an offset direction in the positive direction 

where the display position is further at the closer side 

than the 3D display position corresponding to the maximum 

offset information. In this case, in the event that the 

offset direction of the maximum offset information is the 

negative direction, for example, 0 is described in the index 

file as an offset value.  

[0305] 

<Eighth Embodiment> 

[Configuration Example of Display Set in Eighth Embodiment 

of Disc] 

Fig. 53 is a diagram illustrating a configuration 

example of epochs (Epoch) of subtitle data in an eighth 

embodiment of a disc to which the present invention has been 

applied.  

[0306]
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With a disc 501 in Fig. 53, two AV streams of an AV 

stream for the left eye and an AV stream for the right eye 

are recorded. As shown in Fig. 53, the structures of the 

epochs of the stream for the left eye and the AV stream for 

the right eye, which are played simultaneously, are the same.  

That is to say, the number of display sets in the epoch for 

the left eye and the number of display sets in the epoch for 

the right eye which are played simultaneously, are the same.  

[0307] 

Also, the PTS of each segment is the same between a 

display set for the left eye and a display set for the right 

eye, which are played simultaneously. Accordingly, the 

timing for displaying subtitles for the left eye and 

subtitles for the right eye can be made to be the same time.  

[0308] 

The PTS included in the PES packet header of the PCS is 

obtained based on the time necessary for rendering the 

subtitles corresponding to the ODS and the time necessary 

for rendering the window, at the time of decoding the ODS 

corresponding to the PCS. Accordingly, between a display 

set for the left eye and a display set for the right eye, 

which are played simultaneously, the vertical and horizontal 

size of the subtitles corresponding to the ODS with the same 

sub-image ID, and the vertical and horizontal size of the 

windows having the same window ID, are the same.
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Accordingly, PTSs included in the PES packet header of the 

PCS can be synchronized between a display set for the left 

eye and a display set for the right eye, without 

contradiction.  

(0309] 

Also, the sub-image ID and window ID is the same 

between a display set for the left eye and a display set for 

the right eye which are played simultaneously. Accordingly, 

images corresponding to the same subtitle are displayed at 

the same time, so the user can view the subtitle in 3D.  

[0310] 

Further, between a display set for the left eye and a 

display set for the right eye which are played 

simultaneously, the number of segments excluding the ODS is 

the same, and the DTS of each segment are the same.  

[0311] 

Note that the shape of the subtitle or menu button 

corresponding to the same sub-image ID may be different.  

Further, the PDS may be different.  

[0312] 

The structure of epochs in menu data, and the relation 

of display sets for the left eye and display sets for the 

right eye which are played simultaneously, is the same 

except that the PCS is replaced with the ICS, so description 

will be omitted.
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[0313) 

It should be noted however, that in the event that an 

animation is to be run at a predetermined frame rate at the 

time of a user selecting a menu button or the like, there is 

the need for the frame rate of the animation for the menu 

button for the left eye and the menu button for the right 

eye to be the same. Accordingly, the field for determining 

the frame rate of animation, included in the ICS, is the 

same between a display set for the left eye and a display 

set for the right eye corresponding to such a menu button.  

Accordingly, the menu button for the left eye and the menu 

button for the right eye are constantly animated at a 

certain frame rate, so the user can view the 3D menu button 

being animated at a certain frame rate.  

[0314] 

Also, in the event of performing slide-in or the like 

due to animation, called effects, such as at the time of 

starting display of a menu button or the like, there is a 

need to set the number of frames of animation and the 

intervals thereof to be the same between the menu button for 

the left eye and the menu button for the right eye.  

Accordingly, between a display set for the left eye and a 

display set for the right eye corresponding to such a menu 

button, the field describing the number of frames of 

animation and the intervals thereof included in the ICS are
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the same. Accordingly, the menu button for the left eye and 

the menu button for the right eye always exhibit effects in 

a corresponding manner, so the user can view the 3D menu 

button with effects.  

[0315] 

[Description of Window] 

Fig. 54 is a diagram describing windows corresponding 

to display sets of subtitle data.  

[0316] 

As shown in Fig. 54, two or less windows are placed 

within a screen corresponding to display sets of subtitle 

data, so as to not overlap. Subtitles corresponding to ODS 

are displayed just within regions in windows. Accordingly, 

with the subtitle displayed at the left side within the 

screen in Fig. 54, only the region displayed with hatching 

within the window is displayed, and other portions are not 

displayed.  

[0317] 

[Configuration Example of Playing Device] 

Fig. 55 is a block diagram illustrating a configuration 

example of the playing device 510 for playing the above

described disc 501.  

[0318] 

Of the configurations shown in Fig. 55, configurations 

the same as the configurations in Fig. 13 are denoted with
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the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0319] 

The configuration of the playing device 510 in Fig. 55 

mainly differs from the configuration in Fig. 13 with regard 

to the point that a control unit 511 is provided instead of 

the control unit 22, and a playing unit 512 is provided 

instead of the playing unit 23. The configuration of the 

playing unit 512 differs from the configuration in Fig. 13 

with regard to the point that a PID filter 521, a 3D video 

generating unit 522, and a 3D graphics generating unit 523, 

are provided instead of the PID filter 33, 3D video 

generating unit 34, and 3D graphics generating unit 35.  

[0320] 

The control unit 511 controls the playing unit 512 in 

accordance with instructions from the input unit 21. For 

example, the control unit 511 controls the drive 31 of the 

playing unit 512 to read out the index file, movie object 

file, playlist file, clip information file, and so forth, 

from the disc 501. Also, the control unit 511 recognizes 

packets of packet Nos. for an AV stream for the left eye and 

an AV stream for the right eye to be played, based on the 

clip information file that has been read out. The control 

unit 511 then controls the drive 31 to read out the AV 

stream for the left eye and AV stream for the right eye for
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those packets.  

[03211 

The PID filter 521 extracts each of the video data for 

the left eye and subtitle data PES packets included in the 

AV stream for the left eye, based on the PIDs for each 

packet in the AV stream for the left eye from the readout 

buffer 32. Also, the PID filter 521 extracts each of the 

menu data for the left eye and audio data PES packets 

included in that AV stream for the left eye.  

[03221 

The PID filter 521 also extracts each of the video data 

for the right eye and subtitle data PES packets for the 

right eye included in the AV stream for the right eye, based 

on the PIDs for each packet in the AV stream for the right 

eye from the readout buffer 32. Also, the PID filter 521 

extracts PES packets of the menu data for the right eye 

included in the AV stream for the right eye, based on the 

PIDs of the packets in the AV stream for the right eye.  

[0323] 

The 3D video generating unit 522 decodes the PES 

packets for video data for the left eye and the PES packets 

for video data for the right eye, supplied from the PID 

filter 521. The 3D video generating unit 522 then supplies 

the video data for the left eye and the video data for the 

right eye, obtained as the result of decoding, to the 3D
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display data generating unit 36 as 3D video data.  

[0324] 

The 3D graphics generating unit 523 is configured of a 

subtitle generating unit 531 and a menu generating unit 532.  

The subtitle generating unit 531 decodes PES packets of 

subtitle data for the left eye and subtitle data for the 

right eye supplied from the PID filter 521. The subtitle 

generating unit 531 then supplies the subtitle data for the 

left eye and subtitle data for the right eye obtained as a 

result of the decoding, to the 3D display data generating 

unit 36, as 3D subtitle data.  

[0325] 

The menu generating unit 532 decodes PES packets of 

menu data for the left eye and menu data for the right eye 

supplied from the PID filter 521. The menu generating unit 

532 then supplies the menu data for the left eye and menu 

data for the right eye obtained as a result of the decoding, 

to the 3D display data generating unit 36, as 3D menu data.  

[0326] 

[Detailed Configuration Example of Subtitle generating Unit] 

Fig. 56 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 531 in 

Fig. 55.  

[0327] 

In Fig. 55, the subtitle generating unit 531 is
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configured of a decoder for right eye 541-1, a decoder for 

left eye 541-2, a graphics plane for right eye 542-1, a 

graphics plane for left eye 542-2, a CLUT 543-1, and a CLUT 

543-2.  

[0328] 

The decoder for right eye 541-1 is configured of an 

encoded data buffer 561-1, a stream graphics generating unit 

562-1, an object buffer 563-1, a 3D generating unit 564-1, 

and a graphics plane for right eye 565-1.  

[0329] 

The encoded data buffer 561-1 holds, of the PES packets 

for subtitle data for the right eye supplied from the PID 

filter 521, the segments. The encoded data buffer 561-1 

reads out the segments held therein, and supplies these to 

the stream graphics generating unit 562-1.  

[0330] 

The stream graphics generating unit 562-1 decodes the 

ODSs supplied from the encoded data buffer 561-1. The 

stream graphics generating unit 562-1 then supplies the 

subtitle data for the right eye in an uncompressed state 

made up of index color obtained as a result thereof, to the 

object buffer 563-1 as a subtitle object for the right eye.  

The stream graphics generating unit 562-1 also supplies the 

PDS, PCS, and WDS supplied from the encoded data buffer 561

1 to the composition buffer 564-1.
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[0331] 

The object buffer 563-1 holds the subtitle object for 

the right eye supplied from the stream graphics generating 

unit 562-1. The object buffer 563-1 deletes subtitle 

objects for the right eye held therein, in increments of 

epochs. Also, the object buffer 563-1 reads out subtitle 

objects for the right eye held therein and supplies these to 

the graphics plane for right eye 542-1 under control of the 

control unit 565-1.  

[0332] 

The composition buffer 564-1 holds the PDS, PCS, and 

WDS supplied from the stream graphics generating unit 562-1.  

[0333] 

The control unit 565-1 monitors the state of storage of 

one screen worth of subtitle objects for the right eye by 

the graphics plane for right eye 542-1, and notifies 

completion of storage of the one screen worth of subtitle 

objects for the right eye to the control unit 565-2. The 

control unit 565-1 instructs transfer to the graphics plane 

for right eye 542-1, based on the PTS included in the PES 

packet header or notification of completion of storage of 

the one screen worth of subtitle objects for the left eye 

from the control unit 565-2. Further, the control unit 565 

reads out the PDS from the composition buffer 564, and 

supplies this to the CLUT 543-1.
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[0334] 

Also, the control unit 565-1 controls each part 

following instructions from the control unit 511 (Fig. 55).  

[0335] 

The decoder for left eye 541-2 is configured of an 

encoded data buffer 561-2, a stream graphics generating unit 

562-2, an object buffer 563-2, a 3D generating unit 564-2, 

and a graphics plane for left eye 565-2. The decoder for 

left eye 541-2 is configured in the same way as the decoder 

for right eye 541-1, and performs the same processing except 

for the point that the object of processing is subtitle data 

for the left eye, so description will be omitted.  

[0336] 

The graphics plane for right eye 542-1 holds one screen 

worth of subtitle objects for the right eye, supplied from 

the object buffer 563-1. The graphics plane for right eye 

542-1 deletes the subtitle objects for the right eye which 

it holds in increments of epochs. Also, the graphics plane 

for right eye 542-1 reads out the subtitle objects for the 

right eye which it holds, and supplies to the CLUT 543-1, in 

response to an instruction from the control unit 565-1.  

[0337] 

The graphics plane for left eye 542-2 holds one screen 

worth of subtitle objects for the left eye, supplied from 

the object buffer 563-2. The graphics plane for left eye
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542-2 deletes the subtitle objects for the left eye which it 

holds in increments of epochs. Also, the graphics plane for 

left eye 542-2 reads out the subtitle objects for the left 

eye which it holds, and supplies to the CLUT 543-2, in 

response to an instruction from the control unit 565-2.  

[0338] 

The CLUT 543-1 stores a table correlating the index 

color with Y, Cr, Cb values, based on the PDS supplied from 

the control unit 565-1. The CLUT 543-1 converts the index 

color of the subtitle objects for the right eye supplied 

from the graphics plane for right eye 542-1 into image data 

made up of Y, Cr, Cb values, based on the stored table. The 

CLUT 543-1 then supplies the image data to the 3D display 

data generating unit 36 as subtitle data for the right eye.  

[0339] 

The CLUT 543-2 stores a table correlating the index 

color with Y, Cr, Cb values, based on the PDS supplied from 

the control unit 565-2. The CLUT 543-2 converts the index 

color of the subtitle objects for the left eye supplied from 

the graphics plane for left eye 542-2 into image data made 

up of Y, Cr, Cb values, based on the stored table. The CLUT 

543-2 then supplies the image data to the 3D display data 

generating unit 36 as subtitle data for the left eye.  

[03401 

In this way, with the subtitle generating unit 531, the
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object buffer 563-1, object buffer 563-2, graphics plane for 

right eye 542-1, and graphics plane for left eye 542-2, are 

cleared, in increments of epochs. However, with the disc 

401, the number of display sets configuring an epoch is the 

same between the AV stream for the right eye and the AV 

stream for the left eye, and accordingly, stopping of 

display of just one of the subtitles for the right eye and 

subtitles for the left eye cannot be performed.  

Consequently, subtitles can be constantly displayed in 3D.  

[0341] 

Fig. 57 is a diagram for describing transfer 

instructions based on completion notification by the control 

units 565-1 and 565-2.  

[0342] 

The control unit 565-1 monitors the state of storage of 

one screen worth of subtitle objects of the right eye by the 

graphics plane for right eye 542-1. In the event that 

storage of one screen worth of subtitle objects for the 

right eye has been completed at the graphics plane for right 

eye 542-1, the control unit 565-1 notifies this completion 

to the control unit 565-2.  

[03431 

The control unit 565-1 then stands by for a completion 

notification from the control unit 565-2. That is to say, 

as shown in Fig. 57, standby is performed until one screen
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worth of subtitle objects for the right eye and one screen 

worth of subtitle objects for the left eye are ready at the 

graphics plane for right eye 542-1 and the graphics plane 

for left eye 542-2. Upon receiving the completion 

notification, the control unit 565-1 instructs transfer to 

the graphics plane for right eye 542-1.  

[0344] 

In the same way, the control unit 565-2 monitors the 

state of storage of one screen worth of subtitle objects for 

the left eye by the graphics plane for left eye 542-2. In 

the event that storage of one screen worth of subtitle 

objects for the left eye has been completed at the graphics 

plane for left eye 542-2, the control unit 565-2 notifies 

this completion to the control unit 565-1.  

[0345] 

The control unit 565-2 then stands by for a completion 

notification from the control unit 565-1. Upon receiving 

the completion notification, the control unit 565-2 

instructs transfer to the graphics plane for left eye 542-2.  

[0346] 

As described above, with the playing device 510, after 

one screen worth of subtitle objects for the right eye and 

one screen worth of subtitle objects for the left eye are 

each ready at the graphics plane for right eye 542-1 and the 

graphics plane for left eye 542-2, transfer is performed.
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[0347] 

Note that with the present embodiment, transfer from 

the graphics plane for right eye 542-1 and the graphics 

plane for left eye 542-2 has been synchronized, but transfer 

from the CLUTs 543-1 and 543-2 may be synchronized.  

[0348] 

[Detailed Configuration Example of Menu Generating Unit] 

Though omitted from illustrating in the drawings, the 

menu generating unit 532 is configured in the same way as 

with the subtitle generating unit 531 in Fig. 56, except for 

the point that the object of processing is not subtitle data 

but rather menu data.  

[0349] 

Accordingly, with the menu generating unit 532 as well, 

transfer is performed after one screen worth of menu objects 

for the right eye and one screen worth of menu objects for 

the left eye are ready.  

[0350] 

Accordingly, 3D display of menu buttons can be 

performed in a sure manner, even for cases wherein display 

is not performed based on PTS, such as when switching screen 

structure, when performing highlighted display in response 

to selection of menu buttons, when removing menu buttons, 

when adding menu buttons, and so forth.  

[03511
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Fig. 58 is a flowchart for describing the processing 

performed by the playing device 510. This playing 

processing is started when, for example, a disc 501 is 

mounted to the drive 31.  

[0352] 

The processing of steps S301 through S304 is the same 

as the processing of steps S11 through S14 in Fig. 15, so 

description thereof will be omitted.  

[0353] 

After the processing of step S304, the control unit 511 

recognizes packet Nos. of the AV stream for the left eye and 

the AV stream for the right eye to be played, based on the 

playlist and clip information file. The control unit 511 

then instructs the drive 31 to play the AV stream for the 

left eye and the AV stream for the right eye made up of the 

packets of the packet Nos. to be played.  

[0354] 

In step S305, the drive 31 reads out the AV stream for 

the left eye and the AV stream for the right eye to be 

played, in response to the instruction from the control unit 

511, and supplies these to the readout buffer 32. In step 

S306, the readout buffer 32 holds the AV stream for the left 

eye and the AV stream for the right eye supplied from the 

drive 31.  

[0355]
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In step S307, the PID filter 521 extracts PES packets 

based on the PIDs of the packets of the AV stream for the 

left eye and the AV stream for the right eye from the 

readout buffer 32.  

[0356] 

Specifically, the PID filter 521 extracts PES packets 

for each of the video data for the left eye, subtitles for 

the left eye, menu data for the left eye, and audio data, 

based on the PIDs of the packets in the AV stream for the 

left eye. Also, the PID filter 521 extracts PES packets for 

each of the video data for the right eye, and subtitles for 

the right eye, menu data for the right eye, based on the 

PIDs of the packets in the AV stream for the right eye.  

[0357] 

In step S308, the 3D video generating unit 522 decodes 

the video data for the left eye and the video data for the 

right eye supplied from the PID filter 521, and generates 3D 

video data.  

[0358] 

In step S309, the 3D graphics generating unit 523 

generates 3D subtitle data using the subtitle data for the 

left eye and the for the right eye, and performs 3D graphics 

generating processing for generating 3D menu data using the 

menu data for the left eye and for the right eye. Details 

of this 3D graphics generating processing will be described



- 119 

S10P0727 

with reference to Fig. 59 which will be described later.  

[0359] 

After the processing of step S309, the flow advances to 

step S310. The processing of steps S310 through S313 is the 

same as the processing of steps S20 through S23 in Fig. 15, 

so description thereof will be omitted.  

[0360] 

Note that while description has been made with Fig. 58 

regarding playing processing immediately following mounting 

of the disc 501, the same playing processing is performed 

also in the case of playing a title corresponding to a movie 

object file other than for first play. Note however, that 

in this case, the movie object file read out in step S302 is 

a movie object file corresponding to the title No. of a 

title to be played in the index file.  

[0361] 

Fig. 59 is a flowchart for describing the details of 3D 

graphics generating processing in step S309 in Fig. 58.  

[0362] 

In step S341 in Fig. 59, the subtitle generating unit 

531 performs subtitle generating processing for generating 

3D subtitle data using the PES packets for subtitle data for 

the left eye and subtitle data for the right eye. Details 

of this subtitle generating processing will be described 

with reference to Fig. 60 which will be described later.
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[0363] 

In step S342, the menu generating unit 532 performs 

menu generating processing for generating 3D menu data using 

the PES packets for menu data for the left eye and menu data 

for the right eye, and the flow returns to step S309 in Fig.  

58. Subsequently, processing from step S310 on is performed.  

[0364] 

Fig. 60 is a flowchart for describing the details of 

subtitle generating processing of step S341 in Fig. 59.  

[0365] 

In step S361 in Fig. 60, the decoder for right eye 541

1 performs subtitle object generating processing for the 

right eye, for generating subtitle objects for the right eye 

using the PES packets of subtitle data for the right eye 

from the PID filter 521. Details of the subtitle object 

generating processing for the right eye will be described 

with reference to Fig. 61 which will be described later.  

[0366] 

In step S362, the decoder for left eye 541-2 performs 

subtitle object generating processing for the left eye, for 

generating subtitle objects for the left eye using the PES 

packets of subtitle data for the left eye from the PID 

filter 521.  

[0367) 

In step S363, the control units 565-1 and 565-2
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determine whether or not storage of one screen worth of 

subtitle objects for the right eye and subtitle objects for 

the left eye. Specifically, the control units 565-1 and 

565-2 determine whether storage of one screen worth by the 

object buffers 563-1 and 563-2 has been completed and also 

completion of storage of the one screen worth has been 

notified from the control units 565-1 and 565-2.  

[0368] 

In the event that determination is made in step S363 

that storage of one screen worth of subtitle objects for the 

right eye and subtitle objects for the left eye has not been 

completed yet, standby is performed until storage is 

completed.  

[0369] 

On the other hand, in the event that determination is 

made in step S363 that storage of one screen worth of 

subtitle objects for the right eye and subtitle objects for 

the left eye has been completed, in step S364 the control 

units 565-1 and 565-2 instruct the object buffers 563-1 and 

563-2 to transfer. Accordingly, the one screen worth of 

subtitle objects for the right eye and the one screen worth 

of subtitle objects for the left eye that have been held in 

the object buffers 563-1 and 563-2 are each transferred to 

the graphics plane for right eye 542-1 and the graphics 

plane for left eye 542-2.
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[0370] 

In step S365, the CLUTs 543-1 and 543-2 convert each of 

the subtitle object for the right eye from the graphics 

plane for right eye 542-1 and the subtitle object for the 

left eye from the graphics plane for left eye 542-2 into 

image data.  

[0371] 

In step S366, the CLUT 543-1 outputs the subtitle data 

for the right eye obtained as a result of the conversion in 

step S365 to the 3D display data generating unit 36, and the 

CLUT 543-2 outputs the subtitle data for the left eye to the 

3D display data generating unit 36. The flow then returns 

to step S341 in Fig. 59, and advances to step S342.  

[0372] 

Note that the menu generating processing in step S342 

of Fig. 59 is performed in the same way as the subtitle 

generating changing processing in Fig. 60, except for the 

object of processing being menu data instead of subtitle 

data, so description will be omitted.  

[0373] 

Fig. 61 is a flowchart for describing the details of 

the subtitle object generating processing for the right eye 

in step S361 in Fig. 60.  

[0374] 

In step S381 in Fig. 61, the encoded data buffer 561-1
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holds, of the PES packets for subtitle data for the right 

eye supplied from the PID filter 521, the segments. In step 

S382 the encoded data buffer 561-1 reads out the segments 

held therein, and supplies these to the stream graphics 

generating unit 562-1.  

[0375] 

In step S383, the stream graphics generating unit 562-1 

supplies the PCS, PDS, and WDS supplied from the encoded 

data buffer 561-1 to the composition buffer 564-1, so as to 

be held.  

[03761 

In step S384, the stream graphics generating unit 562-1 

decodes the ODSs supplied from the encoded data buffer 561-1.  

The stream graphics generating unit 562-1 then supplies the 

subtitle data for the right eye in an uncompressed state 

made up of index color obtained as a result thereof, to the 

object buffer 563-1 as a subtitle object for the right eye.  

In step S385, the object buffer 563-1 holds the subtitle 

object for the right eye supplied from the stream graphics 

generating unit 562-1.  

[0377] 

In step S386, the object buffer 563-1 reads out 

subtitle objects for the right eye held therein and supplies 

these to the graphics plane for right eye 542-1 under 

control of the control unit 565-1 so as to be held. The
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flow then returns to step S361 in Fig. 60, and advances to 

step S362.  

[0378] 

Note that the subtitle object generating processing for 

the left eye in step S362 of Fig. 60 is performed in the 

same way as the subtitle object generating processing for 

the right eye in Fig. 61, except for the object of 

processing being subtitle data for the left eye instead of 

subtitle data for the right eye, so description will be 

omitted.  

[0379] 

Also, with the present description, mention has been 

made that different PDSs may be had between a display set 

for the right eye and a display set for the left eye that 

are played simultaneously, but an arrangement may be made 

wherein the same PDS is had between a display set for the 

right eye and a display set for the left eye that are played 

simultaneously. In this case, only one CLUT is needed, so 

the load of implementation in the playing device can be 

alleviated.  

[0380] 

<Ninth Embodiment> 

[Configuration Example of Display Set in Ninth Embodiment of 

Disc] 

Fig. 62 is a diagram illustrating a configuration
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example of epochs of menu data in a ninth embodiment of a 

disc to which the present invention has been applied.  

[0381] 

With a disc 601 in Fig. 62, two AV streams of an AV 

stream for the left eye and an AV stream for the right eye 

are recorded, as with the disc 501 in Fig. 53. Also, as 

shown in Fig. 62, the structure of the epochs of the menu 

data for the left eye and the structure of the epochs of the 

menu data for the right eye, are the same, as with the disc 

501 in Fig. 53.  

[0382] 

Also, with the disc 601, the relation between a display 

set for the left eye and a display set for the right eye, 

which are played simultaneously is the same as that of the 

disc 501 excluding the point that the PDS is the same, and a 

set offset command is described in only the ICS for the left 

eye. Note that in the ninth embodiment and a later

described tenth embodiment, offset information following 

changing is used as the offset changing information.  

[0383] 

As described above, with the disc 601, a set offset 

command is described in the ICS for the left eye, so a 

playing device 610 (to be described later) which plays the 

disc 601 can change the length in the depth direction of all 

subtitles and menu buttons within the screen corresponding
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to the ICS.  

[0384] 

Note that the structure of epochs of subtitle data, and 

the relation between a display set for the left eye and a 

display set for the right eye, which are played 

simultaneously, are the same with the disc 501, excluding 

the point that the PDS is the same.  

[0385] 

[Configuration Example of Playing Device] 

Fig. 63 is a block diagram illustrating a configuration 

example of the playing device 610 for playing the above

described disc 601.  

[0386] 

Of the configurations shown in Fig. 63, configurations 

the same as the configurations in Fig. 55 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0387] 

The configuration of the playing device 510 in Fig. 63 

mainly differs from the configuration in Fig. 55 with regard 

to the point that a control unit 611 is provided instead of 

the control unit 511, and a playing unit 612 is provided 

instead of the playing unit 512. The configuration of the 

playing unit 612 differs from the configuration in Fig. 55 

with regard to the point that a 3D graphics generating unit
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621 is provided instead of the 3D graphics generating unit 

523.  

[0388] 

In the same way as with the control unit 511, the 

control unit 611 controls the playing unit 612 in accordance 

with instructions from the input unit 21. Also, in response 

to an instruction corresponding to operation of a menu 

button from the input unit 21, the control unit 611 requests 

the 3D graphics generating unit 621 for a command 

corresponding to that menu button. The control unit 611 

then holds the offset changing information, in increments of 

screens, of the subtitles and menu buttons described in the 

set offset command transmitted thereto as a result thereof, 

in a built-in register 611A. The control unit 611 supplies 

the offset changing information in increments of screens of 

the subtitles and menu buttons held in the register 611A to 

the 3D graphics generating unit 621.  

[0389] 

The register 611A is configured of a PSR in the same 

way as with the register 161A, and holds offset changing 

information in increments of screens of subtitles and menu 

buttons, and so forth.  

[0390] 

The 3D graphics generating unit 621 is configured of a 

subtitle generating unit 631 and menu generating unit 632.
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[0391] 

The subtitle generating unit 631 decodes the PES 

packets of subtitle data for the left eye and subtitle data 

for the right eye supplied from the PID filter 512, in the 

same way as with the subtitle generating unit 531 in Fig. 55.  

The subtitle generating unit 631 then supplies the subtitle 

data for the right eye and subtitle data for the left eye, 

obtained as a result of decoding, to the 3D display data 

generating unit 36 as 3D subtitle data, in the same way as 

with the subtitle generating unit 531.  

[0392] 

Also, the subtitle generating unit 631 updates the 

subtitle data for the left eye, based on the offset changing 

information in increments of screens of subtitles 

transmitted from the control unit 611.  

[0393] 

The menu generating unit 632 decodes the PES packets of 

menu data for the left eye and menu data for the right eye 

supplied from the PID filter 521, in the same way as with 

the menu generating unit 532 in Fig. 55. The menu 

generating unit 632 then supplies the menu data for the 

right eye and menu data for the left eye, obtained as a 

result of decoding, to the 3D display data generating unit 

36 as 3D menu data, in the same way as with the menu 

generating unit 532.
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[0394] 

Also, the menu generating unit 632 transmits the offset 

command included in the ICS to the control unit 611 in 

response to the command corresponding to the offset changing 

button 195 from the control unit 611. The menu generating 

unit 632 then updates the menu data for the left eye, based 

on the offset changing information in increments of screens 

for the menu button transmitted from the control unit 611 as 

a result thereof.  

[0395] 

[Detailed Configuration Example of Subtitle generating Unit] 

Fig. 64 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 631 in 

Fig. 63.  

[0396] 

Of the configurations shown in Fig. 64, configurations 

the same as the configurations in Fig. 56 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0397] 

In Fig. 64, the configuration of the subtitle 

generating unit 631 mainly differs from the configuration in 

Fig. 56 with regard to the point that a decoder for left eye 

641 is provided instead of the decoder for left eye 541-1, 

the point that a CLUT 642 is provided instead of the CLUTs
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543-1 and 543-2, and the point that a depth adjustment unit 

643 is newly provided. The configuration of the decoder for 

left eye 641 differs from the configuration in Fig. 56 with 

regard to the point that a control unit 651 is provided 

instead of the control unit 565-2.  

[0398] 

The control unit 651 of the decoder for left eye 641 

monitors the state of storage of one screen worth of 

subtitle objects for the left eye by the graphics plane for 

left eye 542-2, and notifies completion of storage to the 

control unit 565-1, in the same way as with the control unit 

565-2 in Fig. 56. The control unit 651 instructs transfer 

to the graphics plane for left eye 542-2, based on the PTS 

included in the PES packet header or notification from the 

control unit 565-1, in the same way as with the control unit 

565-2.  

[0399] 

Also, the control unit 651 controls each part following 

instructions from the control unit 611 (Fig. 63).  

[0400] 

Further, the control unit 651 receives offset changing 

information in increments of screens of the subtitles stored 

in the register 611A, transmitted from the control unit 611, 

and supplies this to the depth adjustment unit 643.  

[0401]
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The CLUT 642 stores a table correlating the index color 

with Y, Cr, Cb values, based on the PDS supplied from the 

control unit 565-1. Note that with the disc 601, the PDS is 

the same for the display set for the left eye and the 

display set for the right eye which are played 

simultaneously is the same, so this table corresponds to 

both subtitle objects for the left eye and subtitle objects 

for the right eye.  

[0402] 

The CLUT 642 converts the index color of the subtitle 

objects for the right eye supplied from the graphics plane 

for right eye 542-1 into image data made up of Y, Cr, Cb 

values, based on the stored table. The CLUT 642 then 

supplies the image data to the depth adjustment unit 643 as 

subtitle data for the right eye.  

[0403] 

Also, the CLUT 642 converts the index color of the 

subtitle objects for the left eye supplied from the graphics 

plane for left eye 542-2 into image data made up of Y, Cr, 

Cb values, based on the stored table. The CLUT 642 then 

supplies the image data to the depth adjustment unit 643 as 

subtitle data for the left eye.  

[0404] 

The depth adjustment unit 643 generates subtitle data 

of subtitles obtained as the result of shifting subtitles in
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increments of screens corresponding to the subtitle data for 

the left eye from the CLUT 642, by the offset value in the 

offset direction indicated by the offset changing 

information from the control unit 651. The depth adjustment 

unit 643 then supplies this subtitle data to the 3D display 

data generating unit 36 as new subtitle data for the left 

eye. The depth adjustment unit 643 also generates subtitle 

data of subtitles obtained as the result of shifting 

subtitles in increments of screens corresponding to the 

subtitle data for the right eye from the CLUT 642, by the 

offset value in the offset direction indicated by the offset 

changing information from the control unit 651. The depth 

adjustment unit 643 then supplies this subtitle data to the 

3D display data generating unit 36 as new subtitle data for 

the right eye.  

[0405] 

Note that the depth adjustment unit 643 does not have 

to be provided downstream of the CLUT 642, and may be 

separated into functions for the right eye and functions for 

the left eye, with each being positioned between the object 

buffer 563-1 and graphics plane for right eye 542-1, and 

between the object buffer 563-2 and graphics plane for left 

eye 542-2, respectively.  

[0406] 

[Detailed Configuration Example of Menu Generating Unit]
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Though omitted from illustrating in the drawings, the 

menu generating unit 632 is configured in the same way as 

with the subtitle generating unit 631 in Fig. 64, except for 

the point that the object of processing is not subtitle data 

but rather menu data. Note however, that the control unit 

of the decoder for the left eye of the menu generating unit 

632 reads out a set offset command included in the ICS from 

the composition buffer, in accordance with a request for a 

command corresponding to the offset changing button 195 from 

the control unit 611, and transmits this to the control unit 

611.  

[0407] 

[Processing of Playing Device] 

Playing processing, 3D graphics generating processing, 

subtitle generating processing, and subtitle object 

generating processing for the right eye, by the playing 

device 610, are each the same as the playing processing in 

Fig. 58, the 3D graphics generating processing in Fig. 59, 

subtitle generating processing in Fig. 60, and subtitle 

object generating processing for the right eye in Fig. 61, 

so description will be omitted.  

[0408] 

Fig. 65 is a flowchart for describing the details of 

subtitle offset changing processing by the subtitle 

generating unit 631 of the playing device 610. This
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subtitle offset changing processing is started when the 

control unit 611 transmits offset changing information in 

response to an instruction corresponding to an operation of 

the offset changing button 195 from the input unit 21.  

[0409] 

In step S401 of Fig. 65, the control unit 651 receives 

offset changing information, in increments of screens, of 

subtitles held in the register 611A, from the control unit 

611, which are then supplied to the depth adjustment unit 

643.  

[0410] 

In step S402, the depth adjustment unit 643 generates 

new subtitle data for the left eye, based on the offset 

changing information in increments of screens of subtitles 

received from the control unit 611. In step S403, the depth 

adjustment unit 643 generates new subtitle data for the 

right eye, based on the offset changing information in 

increments of screens of subtitles received from the control 

unit 611. The new subtitle data for the right eye and 

subtitle data for the left eye are output to the 3D display 

data generating unit 36 as 3D subtitle data, and the flow 

ends.  

[0411] 

Note that the menu offset changing processing by the 

menu generating unit 632 is performed in the same way as the
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subtitle offset changing processing in Fig. 65, except for 

the object of processing being menu data instead of subtitle 

data, so description will be omitted.  

[0412] 

Also, the offset control processing by the control unit 

611 is the same as the offset control processing in Fig. 30, 

so description will be omitted.  

[0413] 

[Example of 3D Display of Subtitles] 

Fig. 66 is a diagram illustrating an example of 

subtitles displayed in 3D on the display unit 51 of the 

playing device 610.  

[0414] 

As shown in A in Fig. 66, with the playing device 610, 

an offset changing button 195 which is a 3D image having a 

predetermined length in a predetermined depth direction is 

displayed on the screen of the display unit 51, based on the 

offset information in increments of screens included in the 

ICS. In the example in A in Fig. 66, a subtitle #1 and 

subtitle #2 which are 3D images having the same length in 

the same depth direction are displayed on this screen, based 

on the display set for the left eye and the display set for 

the right eye.  

[0415) 

With the screen in A in Fig. 66, upon the user
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operating the offset changing button 195 using the input 

unit 21, to instruct changing of offset, the screen of the 

display unit 51 is changed to the screen shown in B in Fig.  

66.  

[0416] 

Specifically, upon the offset changing button 195 being 

operated, at the playing device 610 offset changing 

information in increments of screens of subtitles described 

in the set offset command included in the ICS corresponding 

to this offset changing button 195 is held in the register 

611A. Subtitle data of subtitles obtained as the result of 

subtitles in increments of screens corresponding to the 

subtitle data for the left eye being shifted by the offset 

value in the offset direction indicated by the offset 

changing information is generated as new subtitle data for 

the left eye. As a result, the length of the subtitle #1 

and subtitle #2 in the depth direction increases in the 

depth direction by a length corresponding to the offset 

changing information in increments of screens held in the 

register 611A.  

[0417) 

<Tenth Embodiment> 

[Configuration Example of Display Set in Tenth Embodiment of 

Disc] 

Fig. 67 is a diagram illustrating a configuration
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example of epochs of menu data in a tenth embodiment of a 

disc to which the present invention has been applied.  

[0418] 

With a disc 671 in Fig. 67, two AV streams of an AV 

stream for the left eye and an AV stream for the right eye 

are recorded, as with the disc 501 in Fig. 53. Also, as 

shown in Fig. 67, with the disc 671, the structure of the 

epochs of the menu data for the left eye and the structure 

of the epochs of the menu data for the right eye, are the 

same, as with the disc 501.  

[0419] 

Also, with the disc 671, the relation between a display 

set for the left eye and a display set for the right eye, 

which are played simultaneously is the same as that of the 

disc 501 excluding the following two points. The two 

differing points is a point that the PDS is the same, and a 

point that a set offset command in increments of buttons is 

described in only the ICS for the left eye.  

[0420] 

As described above, with the disc 671, set offset 

command in increments of buttons is described in the ICS for 

the left eye. Accordingly, a playing device 680 (to be 

described later) which plays the disc 671 can change the 

length in the depth direction of menu buttons within the 

screen corresponding to the ICS, in increments of menu
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buttons.  

[04211 

Note that the structure of epochs of subtitle data 

recorded in the disc 671, and the relation between a display 

set for the left eye and a display set for the right eye, 

which are played simultaneously, are the same with the disc 

501, and accordingly description will be omitted.  

[0422] 

[Configuration Example of Playing Device] 

Fig. 68 is a block diagram illustrating a configuration 

example of the playing device 680 for playing the above

described disc 671.  

[0423] 

Of the configurations shown in Fig. 68, configurations 

the same as the configurations in Fig. 63 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

(0424] 

The configuration of the playing device 680 in Fig. 68 

mainly differs from the configuration in Fig. 63 with regard 

to the point that a control unit 681 is provided instead of 

the control unit 611, and a playing unit 682 is provided 

instead of the playing unit 612. The configuration of the 

playing unit 682 differs from the configuration in Fig. 63 

with regard to the point that a 3D graphics generating unit
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691 is provided instead of the 3D graphics generating unit 

621.  

[0425] 

In the same way as with the control unit 611, the 

control unit 681 controls the playing unit 682 in accordance 

with instructions from the input unit 21. Also, in response 

to an instruction corresponding to operation of a menu 

button from the input unit 21, the control unit 681 requests 

the 3D graphics generating unit 691 for a set offset command 

corresponding to that menu button. The control unit 681 

then supplies the offset changing information in increments 

of buttons described in the set offset command in increments 

of buttons transmitted from the menu generating unit 701 as 

a result, and the button ID, to a menu generating unit 701.  

[0426] 

The 3D graphics generating unit 691 is configured of 

the subtitle generating unit 531 shown in Fig. 55 and the 

menu generating unit 701. The menu generating unit 701 

decodes the PES packets of menu data for the left eye and 

menu data for the right eye supplied from the PID filter 521, 

in the same way as with the menu generating unit 632 in Fig.  

63. The menu generating unit 701 then supplies the menu 

data for the right eye and menu data for the left eye, 

obtained as a result of decoding, to the 3D display data 

generating unit 36 as 3D menu data, in the same way as with
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the menu generating unit 632.  

[0427] 

Also, the menu generating unit 701 transmits the set 

offset command in increments of buttons included in the ICS 

to the control unit 681 in response to the command 

corresponding to the offset changing button 195 from the 

control unit 681. The menu generating unit 701 then updates 

the menu data for the left eye, based on the offset changing 

information in increments of menu buttons transmitted from 

the control unit 681 as a result thereof, and the button ID.  

[0428] 

[Detailed Configuration Example of Menu Generating Unit] 

Fig. 69 is a block diagram illustrating a detailed 

configuration example of the menu generating unit 701 in Fig.  

68.  

[0429] 

In Fig. 69, the menu generating unit 701 is configured 

of a decoder for right eye 711-1, a decoder for left eye 

711-2, a graphics plane for right eye 712-1, a graphics 

plane for left eye 712-2, a CLUT 713, and depth adjustment 

unit 714.  

[0430] 

The decoder for right eye 711-1 is configured of an 

encoded data buffer 721-1, a stream graphics generating unit 

722-1, an object buffer 723-1, a composition buffer 724-1,
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and a control unit 725-1. The decoder for left eye 711-2 is 

configured of an encoded data buffer 721-2, a stream 

graphics generating unit 722-2, an object buffer 723-2, a 

composition buffer 724-2, and a control unit 725-2.  

[0431] 

Of the configurations shown in Fig. 69, configurations 

other than the control unit 725-2 and depth adjustment unit 

714 are the same as the configurations of the menu 

generating unit 632 in Fig. 63, so description will be 

omitted.  

[0432] 

The control unit 725-2 monitors the state of storage of 

one screen worth of subtitle objects for the left eye by the 

graphics plane for left eye 712-2, and notifies completion 

of storage to the control unit 725-1. The control unit 725

2 instructs transfer to the graphics plane for left eye 712

2, based on the ICS from the composition buffer 724-2 or 

notification from the control unit 725-1.  

[0433] 

Also, the control unit 725-2 controls each part 

following instructions from the control unit 681 (Fig. 68).  

[0434] 

Further, the control unit 725-2 reads out the set 

offset command in increments of buttons included in the ICS 

from the composition buffer 724-2 in response to a request
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for a command corresponding to the offset changing button 

195 from the control unit 681, and transmits this to the 

control unit 681. Also, the control unit 725-2 receives the 

offset changing information in increments of menu buttons 

and button ID transmitted from the control unit 681 as the 

result thereof. The control unit 725-2 supplies the 

received offset changing information in increments of menu 

buttons to the depth adjustment unit 714 as offset changing 

information in increments of ODSs, of the ODS corresponding 

to the button ID transmitted along therewith.  

[0435] 

The depth adjustment unit 714 generates menu data of 

menu buttons obtained as the result of shifting each of the 

menu buttons in the screen corresponding to the menu data 

for the left eye from the CLUT 713, based on the offset 

changing information in increments of ODSs corresponding to 

the menu buttons. The depth adjustment unit 714 then 

supplies this menu data to the 3D display data generating 

unit 36 as new menu data for the left eye. The depth 

adjustment unit 714 also generates menu data of menu buttons 

obtained as the result of shifting each of the menu buttons 

in the screen corresponding to the menu data for the right 

eye from the CLUT 713, based on the offset changing 

information in increments of ODSs corresponding to the menu 

buttons. The depth adjustment unit 714 then supplies this
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menu data to the 3D display data generating unit 36 as new 

menu data for the right eye.  

[0436] 

[Processing of Playing Device] 

Playing processing, 3D graphics generating processing, 

subtitle generating processing, and subtitle object 

generating processing for the right eye, by the playing 

device 680, are each the same as the playing processing in 

Fig. 58, the 3D graphics generating processing in Fig. 59, 

subtitle generating processing in Fig. 60, and subtitle 

object generating processing for the right eye in Fig. 61, 

so description will be omitted.  

[0437] 

Fig. 70 is a flowchart for describing the details of 

menu button offset changing processing by the menu 

generating unit 701 of the playing device 680. This menu 

button offset changing processing is started when the 

control unit 681 requests the menu generating unit 701 for a 

command corresponding to the offset changing button 195, in 

response to an instruction corresponding to operation of the 

offset changing button 195 from the input unit 21.  

[0438] 

In step S421 in Fig. 70, the control unit 725-2 reads 

out the set offset command in increments of buttons included 

in the ICS from the composition buffer 724-2, in response to
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the request from the control unit 681 for the command 

corresponding to the offset changing button 195.  

[0439] 

In step S422, the control unit 725-2 transmits the set 

offset command in increments of buttons read out in step 

S421 to the control unit 681. The control unit 681 

transmits the offset changing information in increments of 

menu buttons described in the set offset command in 

increments of buttons transmitted from the control unit 725

2, and the button ID, to the control unit 725-2.  

[0440] 

In step S423, the control unit 725-2 receives the 

offset changing information in increments of menu buttons 

and button ID from the control unit 681. Also, the control 

unit 725-2 recognizes the ODS corresponding to the button ID 

received from the control unit 681, based on the button ID 

included in the ICS hold in the composition buffer 724-2.  

The control unit 725-2 supplies the offset changing 

information in increments of menu buttons received from the 

control unit 681 to the depth adjustment unit 714, as offset 

changing information in increments of ODSs, for the 

recognized ODS.  

[0441] 

In step S424, the depth adjustment unit 714 generates 

new menu data for the left eye and menu data for the right
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eye, based on the offset changing information in increments 

of ODSs, supplied from the control unit 725-2. In step S425, 

the depth adjustment unit 714 outputs the new menu data for 

the left eye and menu data for the right eye generated in 

step S424 to the 3D display data generating unit 36, and the 

flow ends.  

[0442] 

Note that the offset control processing by the control 

unit 681 is the same as the offset control processing in Fig.  

42, so description will be omitted.  

[0443] 

[Example of 3D Display of Subtitles] 

Fig. 71 is a diagram illustrating an example of menu 

buttons displayed in 3D on the display unit 51 of the 

playing device 680.  

[0444] 

In the example in A in Fig. 71, a menu button #1, a 

menu button #2, and the offset changing button 195, which 

are 3D images having the same length in the same depth 

direction are displayed on this screen based on the display 

set for the left eye and the display set for the right eye.  

[0445] 

With the screen in A in Fig. 71, upon the user 

operating the offset changing button 195 using the input 

unit 21, to instruct changing of offset, the screen of the
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display unit 51 is changed to the screen shown in B in Fig.  

71.  

[0446] 

Specifically, upon the offset changing button 195 being 

operated, the playing device 680 generates menu data 

obtained as a result of shifting the position of each of the 

menu buttons for the left eye that are currently being 

displayed, based on the offset changing information in 

increments of menu buttons. The playing device 610 takes 

this menu data as new menu data for the left eye. Also, the 

playing device 680 generates menu data obtained as a result 

of shifting the position of each of the menu buttons for the 

right eye that are currently being displayed, based on the 

offset changing information in increments of menu buttons.  

The playing device 610 takes this menu data as new menu data 

for the right eye.  

[0447) 

As a result, the length in the depth direction for the 

menu button #1, menu button #2, and offset changing button 

195, is increased in the depth direction by a length 

corresponding to the offset changing information in 

increments of menu buttons within the set offset command in 

increments of buttons.  

[0448] 

Note that in the example in Fig. 71, the set offset
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command in increments of buttons does not include offset 

changing information for the menu button #2 and the offset 

changing button 195, so the distance in the depth direction 

of the menu button #2 and the offset changing button 195 is 

unchanged before and after operation of the offset changing 

button 195.  

[0449] 

Further, as an additional condition, in the event of 

setting offsets for each menu button, if there are multiple 

menu buttons within one screen, a menu button image for the 

right eye and a menu button image for the left eye each must 

not overlap with a menu button image for the right eye or a 

menu button image for the left eye for another menu button.  

[0450] 

<Eleventh Embodiment> 

[Configuration Example of Display Set in Eleventh Embodiment 

of Disc] 

Fig. 72 is a diagram illustrating a configuration 

example of epochs of menu data in an eleventh embodiment of 

a disc to which the present invention has been applied.  

[0451] 

With a disc 751 in Fig. 72, two AV streams of an AV 

stream for the left eye and an AV stream for the right eye 

are'recorded, as with the disc 501 in Fig. 53. Also, as 

shown in Fig. 72, the structure of the epochs of the menu
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data for the left eye and the structure of the epochs of the 

menu data for the right eye, are the same, as with the disc 

501.  

[0452] 

Also, with the disc 751, the relation between a display 

set for the left eye and a display set for the right eye, 

which are played simultaneously, is the same as that of the 

disc 501 excluding the following two points. The two 

differing points is a point that the PDS is the same, and a 

point that a 2D display command is described in only the ICS 

for the left eye. With the eleventh embodiment, information 

instructing menu data for the left eye to be taken as menu 

data for both eyes is described in a 2D display command.  

[0453] 

Thus, with the disc 751, a 2D display command is 

described in the ICS for the left eye, so a playing device 

760 (to be described later) which plays the disc 751 can 

perform 2D display of menu buttons.  

[0454] 

Note that the structure of epochs of subtitle data, and 

the relation between a display set for the left eye and a 

display set for the right eye, which are played 

simultaneously, are the same with the disc 501, excluding 

the point that the PCS is the same, so description will be 

omitted.
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[0455] 

[Configuration Example of Playing Device] 

Fig. 73 is a block diagram illustrating a configuration 

example of the playing device 760 for playing the above

described disc 751.  

[0456] 

Of the configurations shown in Fig. 73, configurations 

the same as the configurations in Fig. 55 are denoted with 

the same reference numerals. Redundant description will be 

omitted as appropriate.  

[0457] 

The configuration of the playing device 760 in Fig. 73 

mainly differs from the configuration in Fig. 55 with regard 

to the point that a control unit 771 is provided instead of 

the control unit 511, and a playing unit 772 is provided 

instead of the playing unit 512. The configuration of the 

playing unit 772 differs from the configuration in Fig. 55 

with regard to the point that a 3D graphics generating unit 

781 is provided instead of the 3D graphics generating unit 

523.  

[0458] 

In the same way as with the control unit 511, the 

control unit 771 controls the playing unit 772 in accordance 

with instructions from the input unit 21. Also, in response 

to an instruction corresponding to operation of a menu
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button from the input unit 21, the control unit 771 requests 

the 3D graphics generating unit 781 for a command 

corresponding to that menu button. The control unit 771 

then supplies the instruction corresponding to the 2D 

display command transmitted as a result thereof, to the 3D 

graphics generating unit 781.  

[0459] 

The 3D graphics generating unit 781 is configured of a 

subtitle generating unit 791 and menu generating unit 792.  

[0460] 

The subtitle generating unit 791 decodes the PES 

packets of subtitle data for the left eye and subtitle data 

for the right eye supplied from the PID filter 521, in the 

same way as with the subtitle generating unit 531 in Fig. 55.  

The subtitle generating unit 791 then supplies the subtitle 

data for the right eye and subtitle data for the left eye, 

obtained as a result of the decoding, to the 3D display data 

generating unit 36 as 3D subtitle data, in the same way as 

with the subtitle generating unit 531. Also, the subtitle 

generating unit 791 updates the 3D subtitle data based on 

instructions transmitted from the control unit 771.  

[0461] 

The menu generating unit 792 decodes the PES packets of 

menu data for the left eye and menu data for the right eye 

supplied from the PID filter 521, in the same way as with
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the menu generating unit 532 in Fig. 55. The menu 

generating unit 792 then supplies the menu data for the 

right eye and menu data for the left eye, obtained as a 

result of decoding, to the 3D display data generating unit 

36 as 3D menu data, in the same way as with the menu 

generating unit 532. Also, the menu generating unit 792 

transmits the 2D display command included in the ICS of the 

menu data for the left eye to the control unit 771 in 

response to the command corresponding to the 2D display 

button from the control unit 771. The menu generating unit 

792 then updates the 3D menu data, based on the instruction 

transmitted from the control unit 771 as a result thereof.  

[0462] 

[Detailed Configuration Example of Subtitle generating Unit] 

Fig. 74 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 791 in 

Fig. 73.  

[0463] 

Of the configurations shown in Fig. 74, configurations 

the same as the configurations in Fig. 56 or Fig. 64 are 

denoted with the same reference numerals. Redundant 

description will be omitted as appropriate.  

[0464] 

In Fig. 74, the configuration of the subtitle 

generating unit 791 mainly differs from the configuration in
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Fig. 56 with regard to the point that a decoder for right 

eye 801-1 and a decoder for left eye 801-2 are provided 

instead of the decoder for right eye 541-1 and decoder for 

left eye 541-2. Also differing are the point that a 

graphics plane for right eye 802 is provided instead of the 

graphics plane for right eye 542-1, and the point that a 

CLUT 642 is provided instead of the CLUTs 543-1 and 543-2.  

[0465] 

The configuration of the decoder for right eye 801-1 

differs from the configuration in Fig. 56 with regard to the 

point that a control unit 811-1 is provided instead of the 

control unit 565-1. Also, the configuration of the decoder 

for left eye 801-2 differs from the configuration in Fig. 56 

with regard to the point that an object buffer 810 is 

provided instead of the object buffer 563-2, and that a 

control unit 811-2 is provided instead of the control unit 

565-2.  

[0466] 

The control unit 811-1 of the decoder for right eye 

801-1 monitors the state of storage of one screen worth of 

subtitle objects for the right eye by the graphics plane for 

right eye 802-1, and notifies completion of storage to the 

control unit 811-2, in the same way as with the control unit 

565-1 in Fig. 56. The control unit 811-1 instructs transfer 

to the graphics plane for right eye 802, based on the PTS
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included in the PES packet header or notification from the 

control unit 811-2, in the same way as with the control unit 

565-2.  

[0467] 

Also, the control unit 811-1 controls each part 

following instructions from the control unit 771 (Fig. 73).  

[0468] 

The object buffer 810 of the decoder for left eye 801-2 

holds the subtitle object for the left eye supplied from the 

stream graphics generating unit 562-2. The object buffer 

810 deletes subtitle objects for the left eye held therein, 

in increments of epochs. Also, the object buffer 810 reads 

out subtitle objects for the left eye held therein and 

supplies these to the graphics plane for left eye 542-2 

under control of the control unit 811-2.  

[0469] 

Further, the object buffer 810 supplies subtitle 

objects for the left eye held therein to the graphics plane 

for right eye 802 and the graphics plane for left eye 542-2 

under control of the control unit 811-2.  

[0470] 

The control unit 811-2 monitors the state of storage of 

one screen worth of subtitle objects for the left eye by the 

graphics plane for left eye 542-2, and notifies completion 

of storage to the control unit 811-1, in the same way as
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with the control unit 565-2 in Fig. 56. The control unit 

811-2 instructs transfer to the graphics plane for left eye 

542-2, based on the PTS included in the PES packet header or 

notification from the control unit 565-1, in the same way as 

with the control unit 565-2.  

[0471] 

Also, the control unit 811-2 controls each part 

following instructions from the control unit 771 (Fig. 73).  

[0472] 

Further, the control unit 811-2 instructs the object 

buffer 810 to transfer to the graphics plane for right eye 

802 and the graphics plane for left eye 542-2, in accordance 

with instruction transmitted from the control unit 771.  

[0473] 

In the same way as with the graphics plane for right 

eye 542-1, the graphics plane for right eye 802 holds one 

screen worth of subtitle objects for the right eye, supplied 

from the object buffer 563-1. Also, the graphics plane for 

right eye 802 holds one screen worth of subtitle objects for 

the left eye, supplied from the object buffer 810, as one 

screen worth of subtitle objects for the right eye.  

[0474] 

Further, the graphics plane for right eye 802 deletes 

subtitle objects for the right eye held therein, in 

increments of epochs, in the same way as with the graphics
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plane for right eye 542-1. Also, the graphics plane for 

right eye 802 reads out the subtitle objects for the right 

eye held therein in response to a transfer instruction from 

the control unit 811-1, and supplies this to the CLUT 642, 

in the same way as with the graphics plane for right eye 

542-1.  

[0475] 

[Detailed Configuration Example of Menu Generating Unit] 

Though omitted from illustrating in the drawings, the 

menu generating unit 792 is configured in the same way as 

with the subtitle generating unit 791 in Fig. 74, except for 

the point that the object of processing is not subtitle data 

but rather menu data. Note however, that the control unit 

of the decoder for the left eye of the menu generating unit 

792 reads out a 2D display command included in the ICS from 

the composition buffer, in accordance with a request for a 

command corresponding to the 2D display button from the 

control unit 771, and transmits this to the control unit 771.  

[0476] 

[Processing of Playing Device] 

Playing processing, 3D graphics generating processing, 

subtitle generating processing, and subtitle object 

generating processing for the right eye, by the playing 

device 760, are each the same as the playing processing in 

Fig. 58, the 3D graphics generating processing in Fig. 59,
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subtitle generating processing in Fig. 60, and subtitle 

object generating processing for the right eye in Fig. 61, 

so description will be omitted.  

[0477] 

Fig. 75 is a flowchart for describing the details of 

subtitle display changing processing by the subtitle 

generating unit 791 of the playing device 760. This 

subtitle offset changing processing is started when the 

control unit 771 requests the 3D graphics generating unit 

781 for a 2D display command in response to an instruction 

to change the offset from the input unit 21.  

(0478] 

In step S441 of Fig. 75, the control units 811-1 and 

811-2 receive instruction from the control unit 771.  

[0479] 

In step S442, the control unit 811-1 controls the 

object buffer 563-1 in accordance with the instruction 

received in step S441, to stop readout of the subtitle 

object for the right eye from the object buffer 563-1.  

[0480] 

In step S443, the control unit 811-2 controls the 

object buffer 810 in accordance with the instruction 

received in step S441, to transfer the subtitle objects for 

the left eye in the object buffer 810 to the graphics plane 

for right eye 802. The graphics plane for right eye 802
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holds the subtitle objects for the left eye as subtitle 

objects for the right eye. The flow then advances to step 

S444.  

[04811 

Steps S444 through S447 are the same as the processing 

in steps S363 through S366 in Fig. 60, so description will 

be omitted.  

[0482] 

Due to the subtitle offset changing processing being 

performed as described above, the subtitle data for the 

right eye and the subtitle data for the left eye become the 

same subtitle data corresponding to the AV stream for the 

left eye. Accordingly, when the eyes are tired, or the like, 

the user can view the subtitles displayed in 2D.  

Accordingly, the user can instruct 2D display using the 

input unit 21 to change the 3D display of subtitles to 2D 

display.  

[04831 

Note that the menu display changing processing by the 

menu generating unit 792 is performed in the same way as the 

subtitle display changing processing in Fig. 75, except for 

the object of processing being menu data instead of subtitle 

data, so description will be omitted.  

[0484] 

Also, while description has been made with the eleventh
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embodiment that information indicating an instruction to 

take subtitle data for the left eye as subtitle data for 

both eyes is described in the 2D display command, an 

arrangement may be made wherein information indicating an 

instruction to generate subtitle data for both eyes from 

subtitle data for the left eye and the right eye is 

described.  

[0485] 

[Example of Other Detailed Configuration of Subtitle 

generating Unit] 

Fig. 76 is a diagram illustrating a detailed 

configuration example of the subtitle generating unit 791 in 

such a case.  

[0486] 

Of the configurations shown in Fig. 76, configurations 

the same as the configurations in Fig. 56 or Fig. 74 are 

denoted with the same reference numerals. Redundant 

description will be omitted as appropriate.  

[0487] 

In Fig. 76, the configuration of the subtitle 

generating unit 791 mainly differs from the configuration in 

Fig. 74 with regard to the point that a decoder for right 

eye 541-1 and a decoder for left eye 851 are provided 

instead of the decoder for right eye 801-1 and decoder for 

left eye 801-2. Also differing with the configuration in
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Fig. 76 is the point that a graphics plane for right eye 

542-1 is provided instead of the graphics plane for right 

eye 802, and the point that a 2D conversion unit 852 is 

newly provided.  

[ 0488] 

The configuration of the decoder for left eye 851 

differs from the configuration in Fig. 74 with regard to the 

point that an object buffer 563-1 is provided instead of the 

object buffer 810, and that a control unit 861 is provided 

instead of the control unit 811-2.  

[0489] 

The control unit 861 of the decoder for left eye 851 

monitors the state of storage of one screen worth of 

subtitle objects for the left eye by the graphics plane for 

left eye 542-2, and notifies completion of storage to the 

control unit 565-1, in the same way as with the control unit 

811-2 in Fig. 74. The control unit 861 instructs transfer 

to the graphics plane for left eye 542-2, based on the PTS 

included in the PES packet header or notification from the 

control unit 565-1, in the same way as with the control unit 

811-2.  

[0490] 

Also, the control unit 861 controls each part following 

instructions from the control unit 771 (Fig. 73).  

[0491]
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Further, the control unit 861 receives instructions 

transmitted from the control unit 771, and supplies these to 

the 2D conversion unit 852.  

[0492] 

The 2D conversion unit 852 generates subtitle data 

common to both eyes, from the subtitle data for the left eye 

and the subtitle data for the right eye output from the CLUT 

642, in response from instruction supplied from the control 

unit 861. The 2D conversion unit 852 supplies the generated 

subtitle data common to both eyes to the 3D display data 

generating unit 36, as subtitle data for the left eye and 

subtitle data for the right eye.  

[0493] 

[Processing for 2D Conversion] 

Fig. 77 is a diagram for describing an example of a 

method for generating subtitle data common to both eyes with 

the 2D conversion unit 852 in Fig. 76. Transferring one of 

the subtitle data for the left or for the right eye as 

subtitle data following synthesizing is the easiest way to 

perform 2D conversion.  

[0494) 

First, as shown in A in Fig. 77, we will say that the 

position on the screen of a subtitle 871 for the left eye is 

(XL, YL), and that the position on the screen of a subtitle 

872 for the right eye is (XR, YR). Note that YL and YR are
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the same.  

[0495] 

In this case, with the position on the screen for the 

subtitle common to both eyes as (X, Y), X is represented by 

expressions X = XR - x, X = XR - 0, using constants a and 

preset at the 2D conversion unit 852. Accordingly, the 2D 

conversion unit 852 computes the expression X - { (XR + XL) 

a. - 0} / 2, to obtain X, and uses the expression Y = YL = YR 

to obtain Y.  

[0496] 

The 2D conversion unit 852 then generates subtitle data 

obtained as the result of converting the positions of the 

subtitles corresponding to the subtitle data for the right 

eye to (X, Y), as subtitle data for the right eye. The 2D 

conversion unit 852 also generates subtitle data obtained as 

the result of converting the positions of the subtitles 

corresponding to the subtitle data for the left eye to (X, 

Y), as subtitle data for the left eye.  

[0497] 

As described above, subtitle data for the right eye and 

subtitle data for the left eye which is the same is 

generated, so the user can view 2D display of subtitles.  

[0498] 

Note that in the description above, set offset commands 

and 2D display commands are described in the menu data for
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the left eye, but set offset commands and 2D display 

commands may be described in the menu data for the right eye.  

Also, set offset commands and 2D display commands are 

described in the menu data for both the left eye and the 

right eye.  

[0499] 

Also, a 3D display command for switching from 2D 

display to 3D display may be provided to the ICS. In this 

case, the processing according to the 2D display command is 

returned to the original processing by the 3D display 

command.  

[0500] 

Further, a case has been described above regarding a 

case wherein the ODS, menu button, and subtitle are in a 

one-to-one relation, but in the event that one menu button 

or subtitle corresponds to multiple ODSs, or in the event 

that multiple menu buttons or subtitles correspond to one 

ODS, the above-described "offset information in increments 

of ODSs" becomes "offset information in increments of menu 

buttons or increments of subtitles". Also, this holds true 

for "Offset changing information in increments of ODSs", 

with offset information being changed in increments of menu 

buttons at the time of executing set offset commands in 

increments of buttons.  

[0501]
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<Twelfth Embodiment> 

Now, the series of processing described above may be 

executed by hardware, or may be executed by software.  

[0502] 

In this case, a personal computer shown in Fig. 78, for 

example, may be employed as at least one part of the above

described playing device.  

[0503] 

In Fig. 78, a CPU (Central Processing Unit) 901 

executes various types of processing following programs 

recoded in ROM (Read Only Memory) 902 or programs loaded 

from a storage unit 908 to RAM (Random Access Memory) 903.  

The RAM 903 also stores, as appropriate, data necessary for 

the CPU 901 to execute various types of processing.  

[0504] 

The CPU 901, ROM 902, and RAM 903 are connected to each 

other via a bus 904. The bus 904 is also connected with an 

input/output interface 905.  

[0505] 

Connected to the input/output interface 905 are an 

input unit 906 made up of a keyboard, mouse, or the like, an 

output unit 907 made up of a display or the like, the 

storage unit 908 made up of a hard disk or the like, and a 

communication unit 909 configured of a modem, terminal 

adapter, or the like. The communication unit 909 controls
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communication performed with another device (not shown) via 

a network including the Internet.  

[0506] 

A drive 910 is also connected to the input/output 

interface 905 as necessary, to which removable media 911, 

such as a magnetic disk, optical disc, magento-optical disc, 

or semiconductor memory or the like, is mounted as suitable, 

with computer programs read out therefrom being installed to 

the storage unit 908 as necessary.  

[0507] 

In the event of executing the series of processing by 

software, a program configuring that software is installed 

into a computer built into dedicated hardware, or a general

purpose personal computer, for example, capable of executing 

various types of functions by various types of programs 

being installed thereto, from a network or a recording 

medium.  

[0508] 

A recording medium including such a program is not only 

configured of the removable media (packaged media) 911 made 

up of a magnetic disk (including floppy disks), optical disc 

(including CD-ROM (Compact Disk-Read Only Memory), DVD 

(Digital Versatile Disk), Blu-ray Disc), magneto-optical 

disc (including MD (Mini-Disk)), or semiconductor memory or 

the like, with programs recorded therein to be distributed
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for providing users with programs separately from the device 

itself, but also is configured of ROM 902 or a hard disk 

included in the storage unit 908 or the like, in which the 

program is recorded.  

[0509] 

Note that with the above description, the 3D video 

generating unit 34 uses PES packets of video data supplied 

form the PID filter 33 to generate video data for the right 

eye and for the left eye, but in the event that video data 

for the right eye and for the left eye is recorded in a disc, 

processing the same as with the 3D video generating unit 522 

may be performed. In this case, the 3D video generating 

unit 34 decodes PES packets in the video data for the left 

eye supplied from the PID filter 33 to generate video data 

for the left eye, and decodes PES packets in the video data 

for the right eye supplied from the PID filter 33 to 

generate video data for the right eye.  

[0510] 

<Detailed Description of PCS and ICS> 

Fig. 79 is a diagram illustrating an example of PCS 

syntax, and Fig. 80 is a diagram illustrating an example of 

ICS syntax.  

[0511] 

As shown in Fig. 79, described in the PCS is sub-image 

IDs for each subtitle, offset information made up of offset
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direction and offset value, and so forth.  

[0512] 

Also, as shown in A in Fig. 80, interactive-composition 

is placed in the ICS, with offset information, button 

information, etc., being described in the 

interactive composition.  

[0513] 

<Detailed Description of 3D Video Generating Unit> 

Fig. 81 is a diagram for describing display data for 

the left eye and the right eye, generated by the 3D display 

data generating unit 36.  

[05141 

As shown in A in Fig. 81, the 3D display data 

generating unit 36 synthesizes the three data of video data 

for the left eye, subtitle data for the left eye, and menu 

data for the left eye, to generate display data for the left 

eye. Also, as shown in B in Fig. 81, the 3D display data 

generating unit 36 synthesizes the three data of video data 

for the right eye, subtitle data for the right eye, and menu 

data for the right eye, to generate display data for the 

right eye. Note that the order of superimposing video data, 

subtitle data, and menu data for each eye, is, in order from 

the bottom, video data, subtitle data, and menu data.  

[0515] 

Fig. 82 is a block diagram illustrating a detailed
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configuration example of the 3D display data generating unit 

36.  

[0516] 

As shown in Fig. 82, the 3D display data generating 

unit 36 is configured of a left eye display data generating 

unit 1000 and a right eye display data generating unit 1010.  

[0517) 

The left eye display data generating unit 1000 is 

configured of a video plane for left eye 1001, a 

transmitting unit 1002, a transmitting unit 1003, a 

synthesizing unit 1004, a transmitting unit 1005, a 

transmitting unit 1006, and a synthesizing unit 1007.  

[0518] 

The video plane for left eye 1001 holds video data for 

the left eye supplied from the 3D video generating unit 34 

(522).  

[0519] 

The transmitting unit 1002 reads out video data for the 

left eye that is held in the video plane for left eye 1001.  

The transmitting unit 1002 converts the video data for the 

left eye that has been read out so that the main image for 

the left eye is transmits at a preset transmissivity (1-aL).  

The transmitting unit 1002 supplies the video data for the 

left eye following conversion to the synthesizing unit 1004.  

[0520]
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The transmitting unit 1003 converts subtitle data for 

the left eye supplied from the subtitle generating unit 41 

(111, 181, 231, 431, 531, 631, 791) so that the subtitle for 

the left eye transmits at a preset transmissivity (aL) . The 

transmitting unit 1003 supplies the subtitle data for the 

left eye following conversion to the synthesizing unit 1004.  

[0521] 

The synthesizing unit 1004 synthesizes the video data 

for the left eye that is supplied from the transmitting unit 

1002 and the subtitle data for the left eye supplied from 

the transmitting unit 1003, and supplies the data obtained 

as the result thereof to the transmitting unit 1005.  

[0522] 

The transmitting unit 1005 converts the data from the 

transmitting unit 1004 so that an image corresponding to 

this data is transmits at a preset transmissivity (1-C2L), 

and supplies to the synthesizing unit 1007.  

[0523] 

The transmitting unit 1006 converts menu data for the 

left eye supplied from the menu generating unit 42 (112, 182, 

232, 331, 432, 532, 632, 701, 792) so that the menu for the 

left eye transmits at a preset transmissivity (aC2L) . The 

transmitting unit 1006 supplies the menu data for the left 

eye following conversion to the synthesizing unit 1007.  

[0524]
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The synthesizing unit 1007 synthesizes the data that is 

supplied from the transmitting unit 1005 and the menu data 

supplied from the transmitting unit 1006, and outputs the 

data obtained as the result thereof as display data for the 

left eye.  

[0525] 

The right eye display data generating unit 1010 is 

configured of a video plane for left eye 1011, a 

transmitting unit 1012, a transmitting unit 1013, a 

synthesizing unit 1014, a transmitting unit 1015, a 

transmitting unit 1016, and a synthesizing unit 1017. The 

processing of each part of the right eye display data 

generating unit 1010 is the same as the processing of each 

part of the left eye display data generating unit 1000 

except for the object of processing being data for the right 

eye, so description will be omitted.  

[0526] 

Now, description has been made above that subtitle data 

and menu data for each eye is generated at the 3D graphics 

generating unit 35 (101, 171, 221, 321, 421, 523, 621, 691, 

781), but subtitle data and menu data for each eye may be 

generated at the 3D display data generating unit 36. In 

this case, the playing device 20 is configured as shown in 

Fig. 83, for example.  

[0527]
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<Description of Other Playing Device Playing First 

Embodiment of Disc> 

[Configuration Example of Playing Device] 

Fig. 83 is a block diagram illustrating another 

configuration example of the playing device 20 in Fig. 13.  

[0528] 

The configuration in Fig. 83 differs from the 

configuration in Fig. 13 in that a playing unit 1030 is 

provided instead of the playing unit 23.  

[0529] 

The configuration of the playing unit 1030 in Fig. 83 

mainly differs from the playing unit 23 in Fig. 13 with 

regard to the point that a 3D graphics generating unit 1031 

and a 3D display data generating unit 1032 are provided 

instead of the 3D graphics generating unit 35 and 3D display 

data generating unit 36. Of the configurations shown in Fig.  

83, configurations the same as the configurations in Fig. 13 

are denoted with the same reference numerals, and redundant 

description will be omitted as appropriate.  

[0530] 

The 3D graphics generating unit 1031 is configured of a 

subtitle generating unit 1041 and menu generating unit 1042.  

The subtitle generating unit 1041 generates subtitle data 

and offset information in increments of screens using the 

PES packets in subtitle data supplied from the PID filter 33,
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and supplies this to the 3D display data generating unit 

1032. Details of the subtitle generating unit 1041 will be 

described with reference to Fig. 84 described later.  

[0531] 

The menu generating unit 1042 generates menu data and 

offset information in increments of screens using the PES 

packets of menu data supplied from the PID filter 33, and 

supplies to the 3D display data generating unit 1032.  

[05321 

The 3D display data generating unit 1032 generates the 

subtitle data for the left eye and subtitle data for the 

right eye as 3D subtitle data, based on the subtitle data 

and offset information in increments of screens, supplied 

from the subtitle generating unit 1041. The 3D display data 

generating unit 1032 also generates subtitle data for the 

left eye and subtitle data for the right eye as 3D subtitle 

data, based on the subtitle data and offset information in 

increments of screens, supplied from the menu generating 

unit 1042.  

[0533] 

In the same way as generating the 3D display data in 

Fig. 13, the 3D display data generating unit 1032 

synthesizes the 3D video data supplied from the 3D video 

generating unit 34 and the 3D subtitle data and 3d subtitle 

data, for data of each of the left and right eyes. The 3D
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display data generating unit 1032 supplies the display data 

for the left eye and display data for the right eye obtained 

as the result thereof to the display unit 51 as 3D display 

data. Details of the 3D display data generating unit 1032 

will be described with reference to the later-described Fig.  

85.  

[0534] 

[Detailed Configuration Example of Subtitle generating Unit] 

Fig. 84 is a block diagram illustrating a detailed 

configuration example of the subtitle generating unit 1041 

in Fig. 83.  

[0535] 

The configuration in Fig. 84 mainly differs from the 

configuration in Fig. 14 with regard to the point that the.  

graphics plane for right eye 65 and the graphics plane for 

left eye 66 are not provided, and that a CLUT 1051 and 

control unit 1052 are provided instead of the CLUT 67 and 

control unit 69. Of the configurations shown in Fig. 84, 

configurations the same as the configurations in Fig. 14 are 

denoted with the same reference numerals, and redundant 

description will be omitted as appropriate.  

[0536] 

In the same way as with the CLUT 67 in Fig. 14, based 

on the PDS supplied from the control unit 1052 the CLUT 1051 

of the subtitle generating unit 1041 stores a table
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correlating the index color and Y, Cr, Cb values. The CLUT 

1051 reads out a subtitle object from the object buffer 63, 

and converts the index color of the subtitle object into 

image data of Y, Cr, Cb values, based on the table stored 

therein. The CLUT 1051 then supplies the image data of the 

subtitle object to the 3D display data generating unit 1032 

(Fig. 83) as subtitle data.  

[0537] 

The control unit 1052 reads out the offset information 

in increments of screens, included in the PCS from the 

composition buffer 68, and supplies this to the 3D 

generating unit 1032. Also, the control unit 1052 reads out 

the PDS from the composition buffer 68, and supplies this to 

the CLUT 1051. Further, the control unit 1052 controls each 

part following instructions of the control unit 22 (Fig. 83).  

[0538] 

The menu generating unit 1042 is configured in the same 

way as the subtitle generating unit 1041 in Fig. 84, except 

for the object of processing being menu data instead of 

subtitle data, so illustration thereof in the drawings is 

omitted.  

[0539] 

[Detailed Configuration Example of 3D Display Data 

Generating Unit] 

Fig. 85 is a block diagram illustrating a detailed
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configuration example of the 3D display data generating unit 

1032 in Fig. 83.  

[0540] 

The 3D display data generating unit 1032 in Fig. 85 is 

configured of a subtitle plane 1061, a menu plane 1062, a 

left eye display data generating unit 1063, and a right eye 

display data generating unit 1064.  

[0541] 

The subtitle plane 1061 holds subtitle data supplied 

from the subtitle generating unit 1041 (Fig. 83) of the 3D 

graphics generating unit 1031.  

[0542] 

The menu plane 1062 holds menu data supplied from the 

menu generating unit 1042 (Fig. 83) of the 3D graphics 

generating unit 1031.  

[0543] 

The configuration of the left eye display data 

generating unit 1063 differs from the configuration of the 

left eye display data generating unit 1000 (Fig. 82) in that 

an offset adding unit 1071 and offset adding unit 1072 are 

newly added. Of the configurations shown in Fig. 85, 

configurations the same as the configurations in Fig. 82 are 

denoted with the same reference numerals, and redundant 

description will be omitted as appropriate.  

[05441
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The offset adding unit 1071 reads out subtitle data 

from the subtitle plane 1061. The offset adding unit 1071 

generates subtitle data for the left eye from the subtitle 

data that has been read out, based on the offset information 

in increments of screens that is supplied from the subtitle 

generating unit 1041. Specifically, the offset adding unit 

1071 generates subtitle data obtained as the result of 

shifting subtitles in increments of screens corresponding to 

the subtitle data that has been read out, by an offset value 

in the offset direction of the offset information, as 

subtitle data for the left eye. The offset adding unit 1071 

supplies the subtitle data for the left eye to the 

transmission unit 1003.  

[0545] 

The offset adding unit 1072 reads out menu data from 

the menu plane 1062. The offset adding unit 1072 generates 

menu data for the left eye from the menu data that has been 

read out, based on the offset information in increments of 

screens that is supplied from the menu generating unit 1042.  

Specifically, the offset adding unit 1072 generates menu 

data obtained as the result of shifting menu in increments 

of screens corresponding to the menu data that has been read 

out, by an offset value in the offset direction of the 

offset information, as menu data for the left eye. The 

offset adding unit 1072 supplies the menu data for the left
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eye to the transmission unit 1006.  

[0546] 

The configuration of the right eye display data 

generating unit 1064 differs from the configuration of the 

right eye display data generating unit 1010 (Fig. 82) in 

that an offset adding unit 1081 and offset adding unit 1082 

are newly added. Note that the processing of the parts of 

the right eye display data generating unit 1064 is the same 

as the parts of the left eye display data generating unit 

1063 except for the data for the left eye being replaced 

with the data for the right eye, so description will be 

omitted.  

[0547] 

Note that the additional condition described in Fig. 52 

that the subtitles or menu buttons for each eye must not run 

over the edge of the screen is provided for not only the 

second embodiment but also other embodiments as well.  

[0548] 

Note that with the present Description, steps 

describing the program stored in the recording medium 

include processing executed in time sequence following that 

order as a matter of course, but is not restricted to being 

processed in time sequence, and also includes processing 

executed in parallel or individually.  

[0549]
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Also, the present invention can be applied to playing 

devices which recognize the format of display including 

display not compatible with 3D display, and thereupon switch 

to output image signals suitable for the display format.  

[0550] 

Further, the present invention can be applied to not 

only playing devices which play discs, but also playing 

devices which play broadcast signals of digital broadcasting 

and signals distributed by IP (Internet Protocol).  

[0551] 

Also, the above-described disc may be a disc other than 

BD-ROM.  

[0552] 

Embodiments of the present invention are not restricted 

to the above-described embodiments, and various 

modifications may be made without departing from the essence 

of the present invention.  

Reference Signs List 

[0553] 

31 drive 

501 disc 

510 playing device 

542-1 graphics plane for right eye 

542-2 graphics plane for left eye 

565-1, 565-2 control unit
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601 disc 

610 playing device 

651 control unit 

671 disc 

680 playing device 

712-1 graphics plane for right eye 

712-2 graphics plane for left eye 

725-1, 725-2 control unit 

751 disc 

760 playing device 

802 graphics plane for right eye 

811-1, 811-2, 861 control unit
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CLAIMS 

[Claim 1] 

A data structure including: 

image data of an L image for left eye and an R image 

for right eye, of a sub-image, used for 3D (3 Dimensional) 

display of said sub-image made up of a subtitle or a menu 

button; 

wherein an epoch structure of image data of said L 

image and image data of said R image is the same.  

[Claim 2] 

The data structure according to Claim 1, wherein said 

sub-image is provided with a sub-image ID which is an ID 

unique to said sub-image; 

and wherein, in the image data of said L image and the 

image data of said R image, the sizes of said sub-images 

provided with the same sub-image ID are the same in the 

vertical direction and the horizontal direction.  

[Claim 3] 

The data structure according to Claim 1, further 

including: 

position information and size information of a window 

indicating a display range of said subtitle within each 

screen of said L image and said R image, and an ID unique to 

the window; 

and wherein, in the size information of said L image
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and the size information of said R image, the sizes of said 

windows with the same window ID are the same in the vertical 

direction and the horizontal direction.  

[Claim 4] 

The data structure according to Claim 1, wherein, in 

the image data of said L image and the image data of said R 

image, information of a color usable as a color for said 

sub-image is the same.  

[Claim 5] 

A recording medium in which is recorded data of the 

data structure according to any one of Claims 1 through 4.  

[Claim 6] 

A playing device which, in the event of playing data of 

a data structure including 

image data of an L image for left eye and an R 

image for right eye, of a sub-image, used for 3D (3 

Dimensional) display of said sub-image made up of a subtitle 

or a menu button, 

wherein an epoch structure of image data of said L 

image and image data of said R image is the same; 

reads out image data of said L image and said R image 

included in said data, in increments of screens; and 

outputs, at the same time, image data of said L image 

in increments of screens, and image data of said R image in 

increments of screens.
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[Claim 7] 

The playing device according to Claim 6, comprising: 

readout means for reading out image data of said L 

image and said R image included in said data, in increments 

of screens; 

L image holding means for holding image data of said L 

image read out by said readout means; 

R image holding means for holding image data of said R 

image read out by said readout means; and 

control means for, in the event of holding of image 

data of said L image for one screen by said L image holding 

means ending and holding of image data of said R image for 

one screen by said R image holding means ending, reading out 

image data of said L image from said L image holding means 

in increments of screens and at the same time reading out 

image data of said R image from said R image holding means 

in increments of screens, and outputting at the same time 

image data of said L image in increments of screens and 

image data of said R image in increments of screens.  

[Claim 8] 

A playing method comprising the steps of a playing 

device, which plays data of a data structure including 

image data of an L image for left eye and an R 

image for right eye, of a sub-image, used for 3D (3 

Dimensional) display of said sub-image made up of a subtitle
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or a menu button; 

wherein an epoch structure of image data of said L 

image and image data of said R image is the same; 

reading out image data of said L image and said R image 

included in said data, in increments of screens; and 

outputting, at the same time, image data of said L 

image in increments of screens, and image data of said R 

image in increments of screens.  

[Claim 9] 

A program for causing a computer, which executes 

control of playing data of a data structure including 

image data of an L image for left eye and an R 

image for right eye, of a sub-image, used for 3D (3 

Dimensional) display of said sub-image made up of a subtitle 

or a menu button; 

wherein an epoch structure of image data of said L 

image and image data of said R image is the same, 

to execute control processing including the steps of: 

reading out image data of said L image and said R image 

included in said data, in increments of screens; and 

outputting, at the same time, image data of said L 

image in increments of screens, and image data of said R 

image in increments of screens.
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