- 1 - DESCRIPTION Title of Invention: DATA STRUCTURE AND RECORDING MEDIUM, PLAYING
DEVICE, PLAYING METHOD, PROGRAM, AND PROGRAM STORING MEDIUM Technical Field
[0001] The present invention relates to a data structure and recording medium, a playing device, a
playing method, a program, and a program storing medium, and more particularly relates to a data
structure and recording medium, a playing device, a playing method, a program, and a program
storing medium which enable providing of a video format for 3D display, suitable for 3D display of
captions and menu buttons. Background Art [OOOZL 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,
DESCRIPTLON

Title of Invention: DATA STRUCTURE AND RECORDING MEDIUM,
PLAYING DEVICE, PLAYING METHOD, PROGRAM, AND PROGRAM STORING

MEDIUM

Technical Field
[00C1]

The present invention relates to a data structure and
recording medium, a playing device, a playing method, a
program, and a program storing medium, and more particularly
relates to a data structure and recording medium, a plaving
device, a playving method, a program, and a pregram storing
medium which enable providing cf a video format for 3D
display, suitable for 3D display of captions and menu
buttons.

Background Art
[0002]

There are variocus ftypes of displays having 3D (3
Dimensional) image display functions {(hereinafter, 3D
displays). Alsc, there are various types of video formats
for 2D 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,



- 2 - a 3D video format using 2-dimensional images and Depth images suitable of 3D display in a
so-called lenticular 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, captions are displayed on a plane separate
from the plane on which moving images are displayed, and the caption and moving images are
overlaid and displayed by the caption plane and moving image plane being synthesized. For example,
one screen of image data wherein a caption is displayed on a moving image is generated by providing
portions of a caption plane other than the caption withra transparent attribute, and the positioning the
caption plane in front of the moving image plane. PTL ldescribes a technique wherein a moving image
plane and caption plane are both provided based on the Bluray Disc standard which is a
recoding/ptayify wtardard candhmovinigrignabesiacoording 4d videowdata @nd dagtions according to
caption image data are displayed on one screen. Citation List Patent Literature [0005] PTL 1:

Japanese Uri@ifdd Patat Applicatioh SP3 & Publicatioh NG 220041384767 cular
method, and so forth.

[00C4]

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, captions are displayed on =z
plane separate from the plane on which moving images are
displayed, and the caption and moving images are overlaild
and displayed by the caption plane and moving image plane
being synthesized. For example, one screen of image data
wherein a caption is displayed on a moving image 1s
generated by providing portions of & caption plane other
than the caption with a transparent attribute, and the
positioning the caption plane in front of the moving image
plane. PTL 1 describes a technigue wherein a moving image
plane and caption plane are both provided based on the Blu-
ray Disc standard which ig a recoding/playing standard, and
moving images according to video data and captions according
to caption image data are displayved on one screen.

Citation List
Patent Literature
[0005]

PTL 1: Japaness Unexamined Patent Application



Summary of Invention Technical Problem [0006]  However, as of current, there is no video format
for 3D display suitable for 3D display of captions 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 captions and menu buttons. Solution to Problem [0008]
A data structure or a recording medium according to one aspect of the present invention is a data
structure or a recording medium in which is recorded data of the data structure including: image data
used for 2D (2 Dimensional) display of a sub-image made up of a caption or menu button; and a table
in which is described, with regard to the sub-image3corresponding to the image data, offset information
which is made up of an offset direction representing the direction of shift of an L image for the left eye
and R image for the right eye, used for 3D display of the sub-image, and an offset value representing
the amountdf shift, in aeminrne2édréetated Wwith the playing point-in-time of the - 4 - sub-image.

Summary of Invention
Technical Prcblem
(00067

However, as of current, there 1s no video format for 3D
display suitable for 3D display of captions and menu buttons.
[0007]

The present inventicn has been made in light of the
current situation, and 1t is an object therecf to enable
providing of a video format for 3D display, suitable for 3D
display of captions and menu buttons.

Solution to Problem
(0008]

A data structure or a recording medium according to one
aspect of the present inventicn 1s a data structure cor a
recording medium in which is recorded data of the data
structure including: image data used for 20D (2 Dimensional)
display of a sub-image made up ¢f a caption or menu button;
and a table in which is described, with regard tc the sub-
image corresponding To the image data, offset information
which is made up of an offset direction representing the
direction of shift of an I image for the left eve and R
image for the right eye, used for 3D display of the sub-
image, and an offset value representing the amount of shift,

in a manner correlated with the playving point-in-time of the



[0009] With the data structure or a recording medium in which is recorded data of the data
structure according to the first aspect of the present invention, image data used for 2D (2 Dimensional)
display of a sub-image made up of a caption or menu button, and a table in which is described, with
regard to the sub-image corresponding to the image data, offset information which is made up of an
offset direction representing the direction of shift of an L image for the left eye and R image for the
right eye, used for 3D display of the sub-image, and an offset value representing the amount of shift, in
a manner correlated with the playing point-in-time of the sub-image, are included [0010] A playing
device according to an aspect of the present invenfion is a playing device which, in the event of
playing data of a data structure including image data used for 2D (2 Dimensional) display of a
sub-image made up of a caption or menu button, and a table in which is described, with regard to the
sub-imagestorresparrling to the image data, offset information which is made up of an offset direction
representing the direction of shift of an L image for the left eye and R image for the right eye, used for
3D display£ gpt@l%]sub-image, and an offset value representing the -5 - amount of shift, in a manner

correlated with t l%ay%r}% %icg%-gn-tim'e of the sub-image; reaggiout andip.olds the ta}t]);liecwcluded in the

p L !
data; reads out the image data mclusc]:e%ui% tng(:ia?a{f aanfi%q[ﬁe avent tha fhuéﬁplzéi}in‘"é point-in-time of

the image data is-the playingnointrin:time includedtin the table generates,and, ouipuits image data of
the L image and the R image from that image data, based on offset information described
correspondingsto thapplayingtpdihkinetime 0011} vek playingimethed: pragrans dandgrogram storing
medium according to an aspect of the present invention, correspond to the above-described aspect of
the[Neseﬁ@hdéhﬂ%ﬁﬁﬁmﬁﬁﬂnal) display of & sub-image made up of a

caption or menu button, and a table in which is described,
with regard to the sub-image corresponding to the image data,
offset information which is made up of an offset direction
representing the direction of shift of an L image for the
left eye and R image for the right eye, used for 3D display
of the sub-image, and an coffset value representing the

amount of shift, in a manner correlated with the playing
point-in-time of the sub-image, are included

[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 used for 2D (2
Dimensional) display of a sub-image made up of a caption or
menu button, and a table in which is described, with regard
to the sub-image corresponding to the image data, offset
information which is made up of an offset direction
representing the direction of shift of an L image for the
left eye and R image for the richt eve, used for 3D display

of the sub-image, and an offset value representing the



With the playing device, playing method, program, and program storing medium, according to an
aspect of the present invention, data of a data structure including image data used for 2D (2
Dimensional) display of a sub-image made up of a caption or menu button, and a table in which is
described, with regard to the sub-image corresponding to the image data, offset information which is
made up of an offset direction representing the direction of shift of an L image for the left eye and R
image for the right eye, used for 3D display of the sub-image, and an offset value representing the
amount of shift, in a manner correlated with the playing -6 point-in-time of the sub-image, is played as
follows. That is to say, the table included in the data is read out and held. Also, the image data
included in the data is read out. In the event that the playing point-in-time of the image data is the
playing point-in-time included in the table, image data of the L image and the R image from that image
data is generated and ositput;based enmoffseeinfarmatiohdesdribed coirespendipg tg that playing
point-in-time. Advantageous Effects of Invention [0013]  According to the present invention, 3D

display of Rapiitristand MsnPbuttdits SiPbe PRftrmEa2AR0 E vidssformatifor Bt display, suitable
for 3D dis_%Igfg ff caBti%r&sdaﬁd mer]EuﬁEJautgtj%rksél can (_E)ae C%rogjtggdtggeti Qgggrirg}g)@aof Drawings [0014]

[Fig. 1] Fig. isa éha%ramﬁi uthFéting a

included in the data; and in the event that the playing
point-in-time of the image data i1s the playing point-in-time
included in the table, generates and outputs image data of
the L image and the R image from that image data, based on
offset information described corresponding to that playing
point-in-time.

[0011]

A playing method, program, and program storing medium
according to an aspect of the present invention, correspond
to the above-described aspect of the present invention.
[0012]

With the playing device, playing method, program, and
program stering medium, according to an aspect of the
present invention, data ¢f a data structure including image
cdata used for 2D (Z Dimensional) display of a2 sub-image made
up of a caption or menu button, and a ftable in which is
described, with regard to the sub-image corresponding to the
image data, offset informaticn which is made up of an offset
direction representing the direction of shift of an L image
for the left eye and R image for the right eve, used for 3D
display of the sub-image, and an coffset value representing

the amount of shift, in a manner correlated with the plaving



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 conceptually illustrating a database of offset information. [Fig. 4] Fig. 4 is a diagram
illustrating a description example of a playlist file. -7 - [Fig. 5] Fig. 5 is a diagram illustrating a
detailed description example of data block, [Fig. 6] Fig. 6 is a block diagram illustrating a detailed
configuration example of a playing device for playing the disc in Fig. 1. [Fig. 7] Fig. 7 is a diagram
illustrating an example of a function configuration of the playing device when executing a BD-J object.
[Fig. 8] Fig. 8 is a flowchart for describing offset setting processing with the playing device when
executing a BD-J object. [Fig. 9] Fig. 9 is a diagram describing the effects of the playing device.

point-in~time of the sub-image, is played as follows. That
is to say, the table included in the data is read out and
held. Alsc, the image data included in the data 1s read out.
In the event that the plaving point-in-time ¢f the image

data is the plaving point-in-time included in the table,
image data of the 1 image and the R image from that image
data is generated and output, based on offset information
described correspending to that playving point-in-time.
Advantageous Effects of Invention

(00137

According te the present invention, 3D display of
captions and menu buttons can be performed. Also, a video
format for 3D display, suiteble for 3D display of captions
and menu buttons, <¢an 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 conceptually illustrating
a database of offset information.

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

example of a playlist file.



[Fig. 10] Fig. 10 is a diagram illustrating a detailed description example of "offset_metadata ()" in a
second embodiment of a disc to which the present invention has been applied. [Fig. 11] Fig. 11is a
block diagram illustrating a configuration example of a playing device. [Fig. 12] Fig. 12 is a diagram
illustrating an example of a function configuration of the playing device when executing a BD-J object.
[Fig. 13] Fig. 13 is a flowchart for describing offset setting processing with the playing device when
executing a BD-J object. - 8 - [Fig. 14] Fig. 14 is a diagram illustrating a detailed description
example of "offset_metadata ()" in a third embodiment of a disc to which the present invention has
been applied. [Fig. 15] Fig. 15 is a block diagram itlustrating a configuration example of a playing
device. [Fig. 16] Fig. 16 is a diagram illustrating an example of a function configuration of the
playing device when executing a BD-J object. [Fig. 17] Fig 17 is a flowchart for describing offset
setting processing:Wwith the plying deviee svhenexeouting aBD«kakject. a dHig. 118 dFig. 18 is a
diagram for describing forbidden items in offset information.
descripticon example of data block.
[Fig. 6] Fig. 6 is a block diagram illustrating a
detailed configuration example of a playing device for
playing the disc in Fig. 1.
[Fig. 7] Filg. 7 is a diagram illustrating an example of
a function configuration of the playing device when
executing a BD-J object.
[Fig. 8] Fig. 8 is a flowchart for describing ocffset
setting processing with the playing device when executing a
BD-J object.
[Fig. 9] Fig. 9 is a diagram describing the effects of
the playing device.
[Fig. 10] Fig. 10 is a diagram illustrating a detailed
description example of "offset metadata (}" in a second
embodiment of a disc to which the present invention has been
applied.
[Fig. 11] Fig. 11 is a block diagram illustrating a
configuration example of a plaving device.
[Fig. 121 Fig. 12 is a diagram illustrating an example
of a function configuration of the playing device when
executing a BD-J cbhiect.
[Fig. 13] Fig. 13 is a flowchart for describing offset

setting processing with the plaving device when executing a

BD-J obiject.



19] Fig. 19 is a diagram illustrating a configuration example of a fourth embodiment of a disc to which
the present invention has been applied. [Fig. 20] Fig. 20 is a block diagram illustrating a
configuration example of a playing device for playing the disc in Fig. 19. [Fig. 21] Fig. 21 is a block
diagram illustrating a detailed configuration example of the 3D display data generating unit in Fig. 20.
[Fig. 22] Fig. 22 is a diagram illustrating an example of a function configuration of the playing device
when -9 - executing a BD-J object. [Fig. 23] Fig. 23 is a flowchart for describing offset setting
processing with the playing device when executing a BD-J object. [Fig. 24] Fig. 24 is a diagram
illustrating a configuration example of video data récorded in a disc according to a fifth embodiment to
which the present invention has been applied. [Fig. 25] Fig. 25 is a diagram illustrating a
description example of "offset_metadata ()". [Fig. 26] Fig. 26 is a block diagram illustrating a
configuration example ofld playiry dévice forepldyingaadisé inwhichas regorded ¢he Yided data in Fig.
24.
description example of "offset metadata (}" in a third
embodiment of a disc to which the present invention has been
appiied.
[Tig. 15] Fig. 15 is a block diagram illustrating a
configuratiocn example of a playing device.
[Fig. 1le¢] Fig. 16 is a diagram illustrating an example
of 2 functicn configuraticon of the plaving device when
executing a BD-J object.
[Fig. 17] Fig. 17 is a flowchart for describing offset
setting processing with the playing device when executing a
BD~J cbject.
[Fig. 18] Fig. 18 is a diagram for describing forbidden
items in offset information.
[Fig. 18] Fig. 19 is a diagram illustrating a
configuration example of a fourth embodiment of a disc to
which the present invention has been applied.
[Fig. 20] Fig. 20 is a block diagram illustrating a
configuration example of a playing device for playing the
disc in Fig. 19.
[Fig. 21] Fig. 21 1s a2 pkblock diagram illustrating a
detailed configuration example of the 3D display data
generating unit in Fig. 20.

[Fig. 22] Fig. 22 is a diagram illustrating an example

of & function configuration of the playing device when



[Fig. 27] Fig. 27 is a diagram illustrating an example of a function configuration of the playing device
when executing a BD-J object. [Fig. 28] Fig. 28 is a flowchart for describing offset setting
processing with the playing device when executing a BD-J object. [Fig. 29] Fig. 29 is a block
diagram illustrating a configuration example of a sixth embodiment to which the present invention has
been applied. [Fig. 30] Fig. 30 is a diagram for describing a method for generating 3D display data.
Description of Embodiments - 10 - [0015] <First Embodiment> [Configuration Example of Disc]  Fig.
1 is a diagram illustrating a configuration example of a first embodiment of a disc to which the present
invention has been applied. -9 -

executing a BD-J object.

[Fig. 23] Fig. 23 is a flowchart for describing offset
setting processing with the playing device when executing a
BD-J cbject.

[Fig. 24] Fig. 24 is a diagram illustrating a
configuration example of video data recorded in a disc
according to a f£ifth embodiment to which the present
invention has been applied.

[Fig. 2b5] Fig. 2Z5 1s a diagram illustrating a
description example of "offset metadata ()".

[Fig. 26] Fig. 26 1s a block diagram illustrating a
configuration example of a playing device for playing a disc
in which is recorded the videc data in Fig. 24.

[Fig. Z7] Fig. 27 is a diagram illustrating an example
of a function configuration of the playving device when
executing a BD-J obhject.

[Fig. 28] Fig. 28 is a flowchart for describing offset
setting processing with the playing device when executing a
BD-J obiject.

[Fig. 298] Fig. 29 is a block diagram illustrating =a
configuration example of a sixth embodiment to which the
present invention has been applied.

[Fig. 30} Fig. 30 1is a diagram for describing a method
for generating 3D display data.

Cescription of Embodiments



[0016] Adisc 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. Further, recorded in the disc
11 is a BD-J object file (BDJO/XXXXX.bdjo), a related file thereof (JAR/XXXXX.jar), and so forth. Note
that X is an arbitrary numeral from 0 to 9. [0017] As shown in Fig. 2, described in an index file are,
for example, a list of title Nos. recorded in the disc 11, and types and Nos. of objects executed
corresponding to the title Nos. [0018] Title Nos. @escribed 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 e0toparhenu screen. As for types of objects, there are the two types of movie object
(MovieObiject) and BD-J object (BD-J Object) [0019]  In the example shown in Fig. 2,
"MovieObjeE#A L NiBvie Object#2", and "MovieObject#M", are described in the index file

correspondi "First Pla ", "To nd "T|t e#N" respectively. Also, "BD-J Object#1" is
described COBS3BHARG G ieRTaTHgB0 L

Fig. 1 is a diagram illustrating a configuration
example of a first embodiment of a disc to which the present
inventiocn has been applied.

[0016]

A disc 11 in Fig. 1 is configured of BD-ROM (Blue-ray
Disc-Read Cnly Memory) and so forth, with an index file
(index.bdmv) and movie obiject file (MovieCbject.bdmv) being
recorded in the disc 11. Also recorded in the disc 11 are a
playlist file (PLAYLIST/XXXXX.mple), clip information file
(CLIPINE/XXXXX.clpi), stream file (STREAM/XXXXX.mZts), and
so forth. Further, recorded in the disc 11 is a BD-J object
file (BDJO/XXXXX¥.bdio), a related file thereof
(JAR/XXXXX.jar), and so forth. HNote that X is an arbitrary
numeral from 0O to 9.

[oo17]

As shown in Fig. 2, described in an index file are, for
example, & list of title Nos. recorded in the disc 11, and
types and Nos. of objects executed corresponding te the
title Nos.

[0018]
Title Nos. described are not Jjust integer valuss

provided in corder from 1, but also "First Play"



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. Such an index file is also called an index table. [0021]  Multiple movie objects are described in a
movie object file, and commands (navigation commands) are described in the movie objects. The
playing device which plays the disc 11 sequentially executes these commands. [0022] A play list file is
a file played only by a movie object - 12 - or BD-J object, and information relating to an AV stream
(described in detail later) played with these objects is described therein. [0023] Specifically, a
playlist file is configured of multiple play items, a database of offset information (described in detail
later) necessary for generating images for 3D display from images for 2D display, and so forth. Each
play item has described therein information specifying a clip information file corresponding to the AV
stream to be playad; andrtine infermatioierepresentingetfie ywiaying sectiorsof the AV stream. Details of
the offset information database will .
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 (MovieObiject) and BD-J cbject (BD-J
Object) .
[C019]
In the example shown in Fig. 2, "MovieOblject#1",
"MovieObject#2", and "MovieObiect#M", are described in the
index file corresponding to "First Play", "Top menu", and
"Title#N", respectively. Also, "BD-J Objectf#l" is described
corresponding to "Title#l".
[0020]
Note that MovieObject#i and BD-J Object#i each have as
the type of object thereof a movie object and a BD-J cbiject,
with 1 representing the No. of the object. Also, Title#i
represents that the No. of the tile is 1. Such an index
file is alsc called an index table.
(00217
Multiple movie objects are described in a movie object
file, and commands (navigation commands) are described in
the movie obiects. The playing device which plays the disc
11 sequentially executes these commands.

[0Cz22]

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



be described with reference to Fig. 3 and others to be described later. [0024]  Now, an AV stream is
configured of TS (Transport Stream) packets of video data in which video data for performing 2D
display of main images such as movies has been encoded confirming to MPEG2, MPEC-4 AVC
(Advanced Video Coding), VCI, or the like, and multiplexed confirming to ISO 13818-2, and audio data
corresponding thereto, caption data for performing 2D display of caption as sub-images, and menu
data for performing 2D display of menu buttons as sub-images. [0025] Also, offset information is made
up of offset direction - 13 - indicating the direction of offset of the images for the left eye and for the
right eye, for 3D display as to images for 20 display;and an offset value indicating the amount of
offset. 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. [0026] A
clip information fileThasdescribegHtheteilf avmap correlating-thedime infermation-desgribed in the
playlist file and packet Nos. of the AV stream. Accordingly, the playing device can recognize the
packet No.!8EtherAv atrea @rbé playedtedrresporiding to-sach pRgdternIgcts is

described therein.
[0023]

Specifically, a playlist file is configured of multiple
play items, a database of offset information (described in
detail later) necessary for generating images for 3D display
from images for 2D display, and so forth. 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. Detalls of the offset information database will
be described with reference to Fig. 3 and others to be
described later.

[0024]

Now, an AV stream 1is configured of TS (Transport
Stream; packets of videc data in which video data for
performing 2D display of main images such as movies has been
encoded confirming to MPEGZ, MPEG-4 AVC (Advanced Video
Coding), VC1, or the like, and multiplexed confirming to ISO
13818-2, and audio data corresponding thereto, caption data
for performing 2D display of caption as sub-images, and menu
data for performing 2D display of menu buttons as sub-images.
[00257

Also, offset information is made up of offset direction



referencing the clip information file. [0027] A stream file is file of an AV stream. [0028]  Multiple BD-J
applications are described in a BD-J object file. A playing device for playing the disc 11 calls up these
BD-J applications. [0029] [Description of Database of Offset Information] Fig. 3 is a diagram
conceptually illustrating a database of offset information. [0030]

indicating the direction of cffset of the images for the
left eye and for the right eye, for 3D display as to images
for 2D display, and an ofifset wvalue indicating the amount of
offset. MNote that the offset direction for the left sve and
the offset direction for the right eye are opposite
directions. Offset values are expressed in terms of number
of pixels, for example.

[C028]

A clip information file has described therein a map
correlating the time information described in the playlist
file and packet Nos. of the AV stream.. Accordingly, the
playing device can reccgnize the packet No. of the AV stream
to be played, corresponding to each play item, by
referencing the clip information file.

[0027]

A stream file i1g file of an AV stream.
[0028]

Multiple BD-J applications are described in a BD-J
obiject file. A plaving device for plaving the disc 11 calls
up these BD-J applicaticns.

(00281
[Description of Database of Offset Information]

Fig. 3 is a diagram conceptually illustrating a

database of offset information.

[0030)



- 14 - As shown in Fig. 3, for a database of offset information, a table is described of offset information
in increments of screens regarding caption data and menu data for each playing point-in-time. [0031]
Specifically, offset direction and offset value serving as offset information are described in the
database of offset information correlated to the playing point-in-time of the screen in which this offset
information is set, and caption (PG) or menu button (ID) as the type of this screen. [0032] [Description
Example of Playlist File] Fig. 4 is a diagram illustrating a description example of a playlist file in the
disc 11. [0033] As shown in Fig. 4, with the piaylist file in the disc 11, numerical values are
described indicating that an offset information datalfase is described in "data block", as "101" and "102"
of "ext data entry" of "ExtensionData". In the example in Fig. 4, "Ox0001" is described as "101", and
"0x0003" is described as "l02". [0034] Also, the offset information database is described in "data
block". A detailel8itlestriptiortaxaimhple of thisc'tata bicek: avikk be destiibed in detail with reference to

infeormation, a table is described of coffszset infeormation in
increments of screens regarding caption data and menu data
fcr each playving peoint-in-tTime.
(00311

Specifically, offset direction and offset value serving
as offset information are described in the database of
offset information correlated tc the playving point-in-time
of the screen in which this offset information is set, and
caption (PG} or menu button {(IG) as the type of this screen.
[0032]
[Description Example of Playlist File]

Fig. 4 is a diagram illustrating a description example
of a playlist file in the disc 11.
[0G33]

As shown in Fig. 4, with the playlist file in the disc
11, numerical values are described indicating that an cffset
information database 1s described in "data block", as "IDI1"
and "ID2" of "ext data entry" of "ExtensionbData". In the
example in Fig. 4, "0x0Q001" is described as "ID1", and
"O0x0003" is described as "IDZ".
[G034]

Alsco, the offget informatlon database 1s described in
"data block". A detailed description example of this

"data block™ willl be described in detaill with reference to



- 15 - the later-described Fig. 5. [0035] [Description example of data block] Fig. 5 is a diagram
illustrating a detailed description example of "data_block". [0036] The left side of Fig. 5 illustrates a
description example of "data block", and the right side illustrates the meaning of the description. [0037]
As shown in Fig. 5, "data block" has "offset_metadata ()" situated thereunder, and the offset
information database is described in this "offset metadata ()". [0038]

the later-described Fig. 5.
[0035]
[Description example of data block]

Fig. 5 is a diagram illustrating a detailed description
example of "data block™.
[0036]

The left side of Fig. 5 1llustrates & description
erxample of "data block™, and the right side illustrates the
meaning of the description.

[0037]

As shown in Fig. 5, "data block" has "offset metadata
(3" situated thereunder, and the offset information database
is described in this "offset metadata () ".

0038}

In detail, 32~bit information indicating the length of
"offset metadata ()" (length), 1lé-bkit information indicating
the number of "metadata block entry" situated in
"offset metadata ()" (number of metadata block entries),
"metadata block entry", and lé-bit empty region
(reserved for future use), are provided.

100391

Situated in "metadata block entry" are the ID of the
play item to be referred, i.e., lo-bit information
representing the ID of the play item corresponding to the

screen regarding which the offset information is sst



In detail, 32-bit information indicating the length of "offset metadata ()" (length), 16-bit information
indicating _ the number of "metadata block entry" situated in __ "offset metadata ()" (number of
metadata block entries),  "metadata block entry”, and 16-bit empty region __ (reserved _ for _
future _use), are provided. [0039] Situated in "metadata block entry" are the ID of the play item to
be referred, i.e., 16-bit information representing the ID of the play item corresponding to the screen
regarding which the offset information is set

- 16 -

{ref to PlaylItem id). Alsc situated in
"metadata block entry" is 1-bit information indicating the
type of screen regarding which the offset information is szet
(plane identifier). In the example in Fig. 5, in the event
that the type of screen regarding which the offset
infermation is set is menu button (IG), "0" is set, and in
the event of caption (PG), "1" is set.

[0040]

Situated in "metadata block entry" are a 7-bit empty
region for bit alignment (reserved for word align), and 8-
bit information representing the ID of the AV stream to
reference, i.2., the ID cf the AV stream corresponding to
the screen regarding which the offset information is set
(ref to_stream id). Note however, that while executing a
BD-J object, no menu button screen is generated by the AV
stream, so no ID of an AV stream to reference exists.
Accordingly, information (ref to stream id) as to the offset
information set to the screen of the menu button when
executing a BD-J cbiect is de=zcribed as a numerical value
indicating that the offset information 1s to be set when a
BD-J cobject 1is being executed ("0xFF" in the example in Fig.
5).

[0041]
Also, situated in "metadata block entry" are a 16-bit

empty region (reserved for future use), 16-bit information



(ref_to_Playltem_id). Also situated in "metadata block entry" is 1-bit information indicating the type of
screen regarding which the offset information is set (plane identifier). In the example in Fig. 5, in the
event that the type of screen regarding which the offset information is set is menu button (ID), "0" is
set, and in the event of caption (PG), "1" is set. [0040] Situated in "metadata block entry" are a
7-bit empty region for bit alignment (reserved_for_word_align), and 8- bit information representing the
ID of the AV stream to reference, i.e., the ID of the AV stream corresponding to the screen regarding
which the offset information is set (ref _ to _stream id). Note however, that while executing a BD-J
object, no menu button screen is generated by the-AV-stream, so no ID of an AV stream to reference
exists. Accordingly, information (ref_to_stream_id) as to the offset information set to the screen of the
menu button when executing a BD-J object is described as a numerical value indicating that the offset
informatioB§& tB& set hehleBDURbBBjECPS being exécined {TTOXFFE" inithe @xample ihRig. 5). [0041]

Also, situated in " etaqgéa block entry) are a 16-bit empty.region (reg,erved_for_future_use), 16-bit
information™ 17 23&preRehifing fHe Mumber 6F dtsel methtata®-ditiatethwithin “istadata block entry”

(number of pffset me adata), and "offset metadata”. [0042]
(00427

Situated in "offset metadata" are 32-bit information
representing the playing point-in-time of the screen
regarding which offset information is set (offset pts), and
1=-bit infcrmation indicating of the offset information, the
offset direction (offset flag). As for information
representing the offset direction, for example, "0" is used
in the case of the offset direction causing the 3D image to
protrude toward The near side (user side), and "1" is used
in the event of causing the 3D image to retract toward the
far side.

(00433

Also, situated in the "offset metadata” is 7-bit
information representing the offset value (offset value), an
g-bit empty region for kit alignment, and a lé-bit empty
ragion.

[0044]

Note that while with the example in Fig. 5, the 1-bit
information (plane identifier) representing the type of
screen regarding which cffset information is set has been
situated in the "offset metadata ()", this information does

not have to be provided. In this case, the description



Situated in "offset metadata" are 32-bit information representing the playing point-in-time of the screen
regarding which offset information is set (offset_pts), and 1-bit information indicating of the offset
information, the offset direction (offset flag). As for information representing the offset direction, for
example, "0" is used in the case of the offset direction causing the 3D image to protrude toward the
near side (user side), and "1" is used in the event of causing the 3D image to retract toward the far
side. [0043]  Also, situated in the "offset_metadata” is 7-bit information represenLing the offset value
(offset value), an 8-bit empty region for bit alignment and a 16-bit empty region. [0044]  Note that
while with the example in Fig. 5, the 1-bit inforntatigh (plane identifier) representing the type of screen
regarding which offset information is set has been situated in the "offset_metadata ()", this information
does not have to be provided. In this case, the description - 18 - position within the offset information
database foreachaf ceptibn datdand ffermrdatafs described metheplaydist fite. {3045] {Configuration
Example of Playing Device] Fig. 6 is a block diagram illustrating a configuration example of a
playing devite 36 fortaying five B66ve-dadcibed §1ijppdefn the playlist file.

[C045]
[Configuraticn Example of Plavyving Device]

Fig. 6 is a block diagram illustrating a configuration
example of a playing device 20 for playing the above-
described disc 11.

[0046]

The playing device 20 shown in Fig. 6 is configured of
an input unit Z1, control unit 22, playing unit 23, storage
unit 24, communication unit 25, and drive 26.

[0047]

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 Z2. The contrel unit 22 controls the playing
unit 23 in accordance with the instructions from the input
unit 21 by executing a predetermined program. For example,
the contrel unit 22 supplies a playlist file recorded in the
disc 11 to a 3D display data generating unit 36, in
accordance with commands for 3D plaving of the disc 11 from
the input unit 21.

[0048]
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



The playing device 20 shown in Fig. 6 is configured of an input unit 21, control unit 22, playing unit 23,
storage unit 24, communication unit 25, and drive 26. [0047] 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 by executing a predetermined program. For example, the
control unit 22 supplies a playlist file recorded in the disc 11 to a 3D display data generating unit 36, in
accordance with commands for 3D playing of the disc 11 from the input unit 21. [0048]  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 -
19 - 3D graphics generating unit 35, the 3D display data generating unit 36, and an audio generating
unit 37. [0049] The drive 31 drives the disc 11 that has been mounted, under control of the control
unit 22. ACdordinghy; thes doee 8taeads outindeX files; prayhist files strsanifites, and so forth, recorded
in the disc 11. The drive 31
generating unit 3246, and an audio generating unit 37.
[0049]
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, playlist files, stream fliles,
and so forth, recorded in the disc 11. The drive 31
supplies the index files and playlist files and the like
that have been read out to the control unit 2ZZ. The drive
31 supplies the AV streams serving as stream files that have
been read out to the readout buffer 32.
[C050]
Under control of the control unit 22, the readout
buffer 22 holds the AV stireams supplied from the drive 31,
reads out the AV streams being held sc as to be supplied to
the PID filter 33, and so forth.
[0051]
The PID filter 33 extracts the packets for each of the
video data, caption data, menu data, and audic 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.

[0032]

The PID filter 33 extracts PES (Packetized Elementary



supplies the index files and playlist files and the like that have been read out to the control unit 22. The
drive 31 supplies the AV streams serving as stream files that have been read out to the readout buffer
32. [0050] 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. [0051] The PID filter 33 extracts the packets for each of the video data, caption 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. - 20 -

Stream) packets from each of the extracted packets for each
of the wvideo data, caption data, menu data, and audio data.
The PID filter 33 then supplies the PES packets of the video
data te the video generating unit 34, and supplies the PES
packets of the caption data and menu data to the graphics
generating unit 35. The PID filter 33 alsc supplies the PES
packets of the audic data to the audic generating unit 37.
[0053]

The video generating unit 34 decodes the PES packets of
video data supplied from the PID filter 33, and supplies
video data generated as the result thereof to the 3D display
data generating unit 36.

[0054]

The graphics generating unit 35 is configured of a
caption generating unit 41 and menu generating unit 42. The
caption generating unit 41 generates caption data using the
PE3 packets for caption data supplied from the PID filter 33,
and supplies this to the 3D display data generating unit 36.
[0055]

The menu generating unit 42 generates menu data using
the PES packets for menu data supplied from the PBID filter
33, while a movie object is being executed, and ignores the
menu data PES packets and generates menu data under control
of the control unit 22 while a BD-J object is being executed.

The menu generating unit 42 then supplies the generated menu



[0052] The PID filter 33 extracts PES (Packetized Elementary - 20 - Stream) packets from each of the
extracted packets for each of the video data, caption data, menu data, and audio data. The PID filter
33 then supplies the DES packets of the video data to the video generating unit 34, and supplies the
PEE packets of the caption data and menu data to the graphics generating unit 35. The DID filter 33
also supplies the PEE packets of the audio data to the audio generating unit 37. [0053] The video
generating unit 34 decodes the DES packets of video data supplied from the DID filter 33, and
supplies video data generated as the result thereof to the 3D display data generating unit 36. [0054]
The graphics generating unit 35 is configured of a<hption generating unit 41 and menu generating unit
42. The caption generating unit 41 generates caption data using the PEE packets for caption data
supplied from the DID filter 33, and supplies this to the 3D display data generating unit 36. [0055]

The menuigererating bait 42 generdtes mema dgtangsing they DES. paciets for menu data supplied
from the DID filter 33, while a movie object is being executed, and ignores the menu data DES packets
and generb@@s’ﬁénu data under control of the control unit 22 while a BD-J object is being executed.

The menu generafing 4nit 42, 1hen supplies the generated menk 381y514s playlist
files supplied from the control unit 22 in built-in memory
{(not shown). Also, The 3D display data generating unit 36
generates ilmage data for the left eye and image data for the
right eye, from the video data supplied from the wvideo
generating unit 34 and the caption data and menu data
supplied from the graphics generating unit 35.

[0057]

Specifically, the 3D display data generating unit 36
generates ilmage data obtained as the result of shifting a
maln image corresponding to video data in one direction of
the left and right directions by a predetermined offset
value, in increments of screens, as video data for the left
eve, and generates image data cobtained as the result of
shifting in the other directicn as video data for the right
eye.

[0058]

Also, the 3D display data generating unit 36 searches
for offset information corresponding to the playing point-
in-time of the caption data to be played, from the
"offset metadata ()" within the playlist file held in the
built-in memory, and generates caption data for the left eye

and for the right eye based on that c¢ffset information. In



data to the 3D display data generating unit 36. [0056]  The 3D display data generating unit 36 holds
playlist files supplied from the control unit 22 in built-in memory (not shown). Also, the 3D display data
generating unit 36 generates image data for the left eye and image data for the right eye, from the
video data supplied from the video generating unit 34 and the caption data and menu data supplied
from the graphics generating unit 35. [0057]  Specifically, the 3D display data generating unit 36
generates image data obtained as the result of shifting a main image corresponding to video data in
one direction of the left and right directions by a predetermined offset value, in increments of screens,
as video data for the left eye, and generates imagedata obtained as the result of shifting in the other
direction as video data for the right eye. [0058]  Also, the 3D display data generating unit 36
searches for offset information corresponding to the playing pointin-time of the caption data to be
played, fromhthes'affsetragtadata O avithin thenplaykst dileCheldtih¢hé biilt-inymemory, amd generates
caption data for the left eye and for the right eye based on that offset information. In - 22 - the same
way, generatss mefl data fortha ekt 8e BRE o thesrighteleBisedsn thetstdet itBrmation within

the "offset mefadata (y within the playlistiile. | 1o piayiist file.
[0059]

The 3D display data generating unit 3% synthesizes the
video data, caption data, and menu data for the left eye and
right eye that has been generated in this way, by data for
sach eye. The 3D display data generating unit 36 supplies
the display data for the left eve and the display data for
the right eve obtained as a result thereof, to the display
unit 51 as 3D display data.

[0060]

The audio generating unit 37 decodes PES packets of
audio data supplied from the PID filter 33, and supplies
audlo data cbtained as a result thereof to a speaker 52.
10061]

The display unit 51 is configured of a 3D display and
so ferth., The display unit 51 performs cutput based on the
3D display data supplied from the 3D display data generating
unit 36. As a result the user can view 3D images.

[0062]

The speaker 52 outputs audio corresponding to the audio
data supplied from the audio generating unit 37.

[0063]

The storage unit 24 is configured of ROM (Read Only



[0059] The 3D display data generating unit 36 synthesizes the video data, caption data, and menu
data for the left eye and right eye that has been generated in this way, by data for each eye. The 3D
display data generating unit 36 supplies the display data for the left eye and the display data for the
right eye obtained as a result thereof, to the display unit 51 as 3D display data. [0060]  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. [0061] 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 Fesult the user can view 3D images. [0062] The
speaker 52 outputs audio corresponding to the audio data supplied from the audio generating unit 37.

[0063] The storage unit 24 is configured of ROM (Read Only
Memory), RAM (Random Access Memory), a hard disk, or the

like. The storage unit 24 stores program to be executed by
the contrel unit 22, information generated by processing by
the contrel unit 22, and so forth. The communication unit
25 1is configured of a network card or the like.

[0064]

Note that the programs execuied by the control unit 22
may be stored in the ROM cf the storage unit 24, or may be
recorded in removable media 53 mounted to the hard disk of
the steorage unit 24 or the drive 26, and loaded to the RAM

[y

oI the storage unit 24 and executed.
[0065]

Examples cof removable media 53 include flexible disks,
CD-ROM (Compact Disc Read Only Memory), MO (Magneto Optical)
discs, DVD {Digital Versatile Disc), magnetic disks,
semiconductor memory, and so forth.

[0068]

Also, the program executed by the control unit 22 may
be installed to the playving device 20 from removable media
53 such as described above, or may be downlecaded to the
playing device 20 via a communication network or broadcast
network, and installed in the hard disk of the storage unit
24. That is to say, the program may be wirelessly
transferred to the playing device 20 via a digital satellite

broadcasting satellite, or transferred to the playing device



- 23 - Memory), RAM (Random Access Memory), a hard disk, or the like. The storage unit 24 stores
program to be executed by the control unit 22, intonation generated by processing by the control unit
22, and so forth. The communication unit 25 is configured of a network card or the like. [0064] Note
that the programs executed by the control unit 22 may be stored in the ROM of the storage unit 24, or
may be recorded in removable media 53 mounted to the hard disk of the storage unit 24 or the drive
26, and loaded to the RAM of the storage unit 24 and executed. [0065]  Examples of removable
media 53 include flexible disks, CD-ROM (Compact Disc Read Only Memory), MO (Magneto Optical)
discs, DVD (Digital Versatile Disc), magnetic disks: semiconductor memory, and so forth. [0066]

Also, the program executed by the control unit 22 may be installed to the playing device 20 from
removable media 53 such as described above, or may be downloaded to the playing device 20 via a
communicafiolnetwbrkeorireadcast netwbrks ant instalied.iithélvard diskrefaht storage unit 24.
That is to say, the program may be wirelessly transferred to the playing device 20 via a digital satellite
broadcasting Satéllite! 'of fransferidd® the HATInG devite t£24 20 157°¢dblé ¥ia a network such as a
LAN (Loch(ﬁ{gé}}Network) or the Internet, from a download site, for example.

[Functional Configuration Example of Playing Devicel

CFig. 7 is a diagram illustrating a functiocnal
configuration example of the playing device 20 when
executing a BD-J object.

[0068]

Hardware 71 corresponds to the input unit 21, playing
unit 23, storage unit 24, and so forth. Also, system
firmware 72, OS5 (Operating System) 73, Java (registered
trademark) VM 74, and BD-J application 75 correspond to the
control unit 22.

(00691

Upon a disc 11 being mounted to the hardware 71, the
system firmware 72 controls the hardware 71 so as to read
out the index file from the disc 11. The system firmware 72
then stores the index file in the hardware 71.

(0070]

Also, the system firmware 72 reads out the index file
from the hardware 71, and recognizes an object type and No.
corresponding to a title No. to be processed, that 1is
described within the index file. In the example in Fig. 7,
the type of this object is a BD-J object.

[0071]



[0067] [Functional Configuration Example of Playing Device] Fig. 7 is a diagram illustrating a
functional configuration example of the playing device 20 when executing a BD-J object. [0066]
Hardware 71 corresponds to the input unit 21, playing unit 23, storage unit 24, and so forth. Also,
system firmware 72, OS (Operating System) 73, Java (registered trademark) VM 74, and BD-J
application 75 correspond to the control unit 22. [0069]  Upon a disc 11 being mounted to the
hardware 71, the system firmware 72 controls the hardware 71 so as to read out the index file from the
disc 11. The system firmware 72 then stores the index file in the hardware 71. [0070]  Also, the
system firmware 72 reads out the index file frorm the hardware 71, and recognizes an object type and
No. corresponding to a title No. to be processed, that is described within the index file. In the example

in Fig. 7, the type of this object is a BD-J object.
The system firmware 72 controls the hardware 71 based

on the No. of the BD-J object correspconding to the title No.
to be processed, so as to read out the BD-J object to be
processed from the disc 11, which is then stored in the
hardware 71. After recognizing the BD-J application 75 to
be executed based on that BD-J cobiect, the system firmware
72 activates fThe Java {registered trademark) VM 74. The
system firmware 72 then loads the BD-J application 75 to the
Java (registered trademark) VM 74. Note that an arrangement
may be made wherein the Java (registered trademark) VM 74 is
activated in the time between after the disc 11 being
mounted to the hardware 71 up to the BD-J application 75 to
be executed being recognized.

[6072]

Also, the system firmware 72 controls the hardware 71
in response to a plavlist readout function call-up from the
08 (Operating System) 73 corresponding to an API for readout
of the playlist file by the BD-J application 75 (hereinafter
referred to as playlist call-up API) so as tc read out the
playlist file from the disc 11 and store it,

[0073]

Based on the function notified from the Java
(registered trademark) VM 74, the 0S 73 performs a function
call-up as to the system firmware 72 corresponding to that

function. For example, based on & plavlist readout function



[0071] -25-  The system firmware 72 controls the hardware 71 based on the No. of the BD-J object
corresponding to the title No. to be processed, so as to read out the BD-J object to be processed from
the disc 11, which is then stored in the hardware 71. After recognizing the BD-J application 75 to be
executed based on that BD-J object, the system firmware 72 activates the Java (registered trademark)
VM 74. The system firmware 72 then loads the BD-J application 75 to the Java (registered trademark)
VM 74. Note that an arrangement may be made wherein the Java (registered trademark) VM 74 is
activated in the time between after the disc 11 being mounted to the hardware 71 up to the BD-J
application 75 to be executed being recognized: [0072}  Also, the system firmware 72 controls the
hardware 71 in response to a playlist readout function call-up from the OS (Operating System) 73
corresponding to an API for readout of the playlist file by the BD-J application 75 (hereinafter referred
to as playlist cafizupdAPR s0 asito réad=out tlee playtistfile froaviteadise 11anthstore it. [0073] Based
on the function notified from the Java (registered trademark) VM 74, the OS 73 performs a function

call-up as ¥G HHEEystem fitirwaret?2 EdifédpondingRARAL fubictiof 2Ror edRarfiFie™baSEd on a playlist

readOUthgﬁg%négg%ication 75, the 08 73 performs call-up of the
playlist readout function as to the system firmware 72
corresponding te that plavlist readout function.
(00747

The Java (registered trademark) VM 74 inTerprets
functions corresponding to the API (Application Program
Interface) that has been called up by the BD-J application
75, and notifies this to the 0S8 73. For example, the Java
{(registered trademark) VM 74 interprets the function
corresponding to the playlist readout API that has been read
out by the BD-J application 75, and makes netification to
the 0S8 73 of the playlist readout function.

[0075]

The BD-J application 75 performs call-up of an API
stipulated by the Java (registered trademark) VM 74, as to
the Java (registered trademark) VM 74. For example, the BD-
J application 75 performs call-up of a playlist readout API
as to the Java (registered trademark) VM 74.

[0076]
[Procassing of Playing Device]

Fig. 8 1is a flowchart for describing offset setting
processing by the plaving device 20 at the time of executing

a BD~-J object. This offset setting processing is started



notified from the Java (registered trademark) VM 74 in accordance with the playlist readout API call-up
from the BD-J application 75, the OS 73 performs call-up of the playlist readout function as to the
system firmware 72 corresponding to that playlist readout function. [0074]  The Java (registered
trademark) VM 74 interprets functions corresponding to the API (Application Program Interface) that
has been called up by the BD-J application 75, and notifies this to the OS 73. For example, the Java
(registered trademark) VM 74 interprets the function corresponding to the playlist readout API that has
been read out by the BD-J application 75, and makes notification to the OS 73 of the playlist readout
function. [0075]  The BD-J application 75 perform5 call-up of an API stipulated by the Java
(registered trademark) VM 74, as to the Java (registered trademark) VM 74. For example, the BD-J
application 75 performs call-up of a playlist readout API as to the Java (registered trademark) VM 74.
[0076] [Prodessing ef PlayingrDévicelwa rEigl 8 i$ adftowctiart fob désenihihg offsétsettiig processing
by the playing device 20 at the time of executing a BD-J object. This offset setting processing is

started - 27+ GReATRE sySRnPhiriFare 72 EMRtheBHI dfpficafioit 75 ¥iHds se&afle offset
informatiog_ (o} 8%%%%‘@ (r@gisgeied %Ealgieé@{%lé%)y{l\e/l_ 74, for example.

[0077]

In step 531, the BD-J application 75 performs call-up
of the playlist readout AFI as tc the Java (registered
trademark} VM 74. Accordingly, the Java (registered
trademark) VM 74 recognizes the playlist readout function as
a function corresponding to the playlist readout API, and
makes notification to the 0SS 73. The 0S5 73 performs call-up
of the playlist readout function as to the system firmware
12 corresponding to the playlist readout function.

[0078]

In step S32, the system firmware 72 contrels the
hardware 71 to read out the playlist file from the disc 11.
[C079]

In step 833, the system firmware 72 saves the playlist
file that has been read out, te the hardware 71.

[0080]

In step 834, the hardware 71 searches for the
"offset metadata" tc be played from the playlist file that
has been saved. Specifically, the hardware 71 searches for
"offset metadata" within the "metadata block entry"
regarding which 1 is described as the "plane identifier”,

and also including ID of the play item corresponding to the



[0077] In step 531, the BD-J application 75 performs call-up of the playlist readout API as to the Jaya
(registered trademark) VM 74. Accordingly, the Java (registered trademark) VM 74 recognizes the
playlist readout function as a function corresponding to the playlist readout API, and makes notification
to the OS 73. The OS 73 performs call-up of the playlist readout function as to the system firmware 72
corresponding to the playlist readout function. [0078]  In step 332, the system firmware 72 controls
the hardware 71 to read out the playlist file from the disc 11. [0079] In step 333, the system
firmware 72 saves the playlist file that has been read out, to the hardware 71. [0080] In step 534, the
hardware 71 searches for the "offset metadata"to4e played from the playlist file that has been saved.
Specifically, the hardware 71 searches for "offset metadata” within the "metadata block entry”
regarding which 1 is described as the "plane_identifier",

caption data to be plaved and the ID of the AV stream
thereof. Also, the hardware 71 searches for

"offset metadata" within the "metadata block entry"
regarding which 0 1s described as the "plane identifier”,
and also including ID of the play item corresponding to the
menu data to be plaved, with "0XFF" described for the

"ref to stream id".

(0081}

In step 535, determination 1s made by the hardware 71
regarding whether or not the current playing point-in-time
is the playing peint-in-time indicated by the "offset pts”
within the "offset metadata" searched in step $34. In the
event that determination is made in step S35 that the
current playing point-in-time is not the playing point-in-
time indicated by the "offset pts" within the
"offset metadata™ that has been searched, the flow stands by
until the current playing point-in-time is the playing
point-in-time indicated by the "cffset pts" within the
"offset metadata™ that has been searched.

[0082]

On the other hand, in the event that determination is
made in step £35 that the current plaving point-in-time is
the playing point-in-time indicated by the "offset pts"
within the "offset metadata"™ that has been searched, the

flow advances tc step S36. In step 836, the hardware 71



and also including ID of the play item corresponding to the - 28 - caption data to be played and the ID
of the AV stream thereof. Also, the hardware 71 searches for "offset metadata" within the "metadata
block entry" regarding which 0 is described as the "plane identifier", and also including ID of the play
item corresponding to the menu data to be played, with "OXFF" described for the "ref to stream id". _
[0081] In step 535, determination is made by the hardware 71 regarding whether or not the current
playing point-in-time is the playing point-in-time indicated by the "offset_pts" within the "offset
metadata” searched in step 534. In the event that determination is made in step 535 that the current
playing point-in-time is not the playing point-intimefifidicated by the "offset_pts" within the
"offset_metadata"” that has been searched, the flow stands by until the current playing point-in-time is
the playing point-in-time indicated by the "offset_pts" within the "offset metadata” that has been
searched.§6082jcffset information represented by the "offset flag" and
"offset value" regarding the menu data and caption data
described corresponding to the current playing point-in-time,
as offset information to be used for generating menu data
and capticn data for the left eve and for the right eve,
respectively.
[C083]
In step 837, the hardware 71 generates 3D display data
including the menu data and caption data for the left eye
and for the right eye, based on the offset information set
in step 836, and also generates audic data.
[cog4]
In step 3838, the hardware 71 displays a 3D image based
on the 3D display data in the display unit 51, and outputs
audio corresponding tTo the audio data from the speaker 52.
(0085
In step 539, the system firmware 72 makes determination
regarding whether or not to end offset setting processing in
according with a command from the 085 73. In the event that
determination is made in step S39 not to end offset setting
processing, the flow returns fo step 8534, and the subseguent
processing is repeated till determination is made to end the
offset setting processing. On the other hand, in the event

that determination is made in step 539 to end offset

processing, the flow ends.



On the other hand, in the event that determination is made in step 835 that the current playing
point-in-time is the playing point-in-time indicated by the "offset_pts" within the "offset metadata” that
has been searched, the flow advances to step 536. In step 536, the hardware 71 - 29 - sets offset
information represented by the "offset _flag" and "offset value" regarding the menu data and caption
data described corresponding to the current playing point-in-time, as offset information to be used for
generating menu data and caption data for the left eye and for the right eye, respectively. {00831 In
step 537, the hardware 71 generates 3D display data including the menu data and caption data for the
left eye and for the right eye, based on the offset iffdrmation set in step 536, and also generates audio
data. [0084] In step 538, the hardware 71 displays a 3D image based on the 3D display data in the
display unit 51, and outputs audio corresponding to the audio data from the speaker 52. [0085] In
step 539, tHe)§ystem firmware 72 makes determination regarding whether or not to end offset setting
processing in accordingfé\ivith a command from the OS 73. In the event that determination is made in

step 539 not to eHYGfet 3EttiHY FrotESSIRGSRE O retGmBaaSiél 834 -and fhe-$bsequent
processing is repeated tl determination i madstoepd iheoffset setting proggssing. On the other
hand, in the event that determination is made in“step 339 to eng offset processing, the flow ends.
setting information, the flow returns to the processing in
step S35 until the play item to be played is updated.
[(0087]
As described above, the playing device 20 first reads
out and holds the playlist file, and sets offset information
each time the playing point-in-time described in the
database of the offset information within the playlist file
comes. Accordingly, as shown in Fig. ¢, the playing device
20 can set offset information as tc a desired screen 151.
That is to say, the plaving device 20 can set offset
information for captions and menu buttons as to a screen at
a desired playing point-in-time, and perform 3D display of
caption and menu buttons even in the event of executing a
BD-J cobiject without tThe concept of time. Accordingly, the
video format of the disc 11 including the offset information
database can he sald to be a 3D video format suitable for 3D
display of captions and menu buttons.
[gceeg]
While omitted from the drawings, when executing movie
objects as well, the playing device 20 first reads out and
holds the plavlist file, and sets offset information each

time the plaving polint-in-time described in the database of



-30-[0086] Note that an arrangement may be made wherein, after determination is made in step
S39 not to end the offset setting information, the flow returns to the processing in step 835 until the
play item to be played is updated. [00871  As described above, the playing device 20 first reads out
and holds the playlist file, and sets offset information each time the playing point-in-time described in
the database of the offset information within the playlist file comes. Accordingly, as shown in Fig. 9, the
playing device 20 can set offset information as to a desired screen 151. That is to say, the playing
device 20 can set offset information for captions and menu buttons as to a screen at a desired playing
point-in-time, and perform 3D display Of caption ahd menu buttons even in the event of executing a
BD-J object without the concept of time. Accordingly, the video format of the disc 11 including the
offset information database can be said to be a 3D video format suitable for 3D display of captions and
menu buttohs. [0088Et Whileromitteeh frorhtthé drawings L whén exefuting movissebjects as well, the
playing device 20 first reads out and holds the playlist file, and sets offset information each time the
playing poiritif-tinié desdritsed RthE HATBASE S 5319 (& offdét-information within the playlist file
comes, as Wi e offset setting processing in Fig. 8. [0089]  Also, an arrangement may be made
wherein the Java (registered trademark) VM 74 defines an API (hereinafter referred to as an offset

processing API) svhieh swiches-an/oHaf setting fupetiens;tor pfsetinformationdneluded in the playlist
file by the BD-J application 75 (hereinafter referred to as playlist setting functions). In this case, upon
the offset processing AR being @aled upivhiledthagplay tist settifgPfunctiem ¢sioff ftheoffset setting
processing in Fig. 8 is performed, and upon the offset processing API being called up while the playlist

setting funcfibfiis 6, offsétTnfaFmationr ’REndtset SR captidns or Mertib i aresdisplayed in 20.

Offset proggssing cgmmands, may A defingd for movig phiects:in the same way; [0090L
in the playlist file by the BD-J application 75 (hereinafter
referred to as playlist setting functions). In this case,
upen the offset processing API being called up while the
playlist setting function is off, the offset setting
processing in Fig. 8 is performed, and upon the offset
processing API being called up while the playlist setting
function is on, offset information is not set and captions
or menu buttons are displayed in 2D. Offset processing
commands may be defined for movie obijects in the same way.
[0080]

Also, an arrangement may be made wherein offset
infermation is described in segments of the AV stream in the
disc 11. 1In this case, coffset information for captiens and
menu buttons is set in the offset information described in
the segments for the captions and menu buttons. HNote
however, that offset information ¢f menu buttons while a BD-
J object is being executed i1s set by the BD-J application.

The offset information set as described above 1s changed by



Also, an arrangement may be made wherein offset information is described in segments of the AV
stream in the disc 11. In this case, offset information for captions and menu buttons is set in the offset
information described in the segments for the captions and menu buttons. Note however, that offset
information of menu buttons while a BD-J object is being executed is set by the BD-J application. The
offset information set as described above is changed by - 32 - the offset information database. Note
that offset values described in the offset information database may be offset values following
changing, or may be the offset values that have been changed. [0091]  Also, in this case, in the
event that an offset processing API has been defided and the offset processing APl is called up while
the playlist setting function is on, the offset information of captions and menu buttons is no longer
changed by the offset information database. [0092] <Second Embodiment> [Description Example of
Playlist Filel Fig A0sis ta diagrarmillustratig badetaited désérhptionéxaniplessf "vifdete metadata ()" in a
playlist file in a second embodiment of a disc to which the present invention has been applied.

b

describeda in the cifset iInformation database may be offset
values following changing, or may be the offset values that
have been changed.

[0091]

Also, in this case, in the event that an offset
processing API has been defined and the offset processing
API is called up while the playliist setting function is on,
the offset information of captions and menu buttons is no
longer changed by the offset information database.

[0092]
<Second Embodiment>
[Description Example of Playlist File]

Fig. 10 is a diagram illustrating a detailed
description example of "offset metadata ()" in & playlist
file in a second embodiment of & disc to which the present
invention has been applied.

[0053]

As shown in Fig. 10, a database of offset information
is described in the "offset metadata ()".
(00847

In detail, 32-bit information indicating the length of
"offset metadata ()" (length) is situated in the
"offset metadata (}". Also, in each play item, 16~-bit

information representing the number of predetermined screens



[0093] As shown in Sig. 10, a database of offset information is described in the "offset metadata ()".
[0094] In detail, 32-bit information indicating the length of "offset metadata ()" (length) is situated in
the "offset metadata ()". Also, in each play item, 16-bit information representing the number of
predetermined screens - 33 - where offset information is set (hereinafter referred to as offset screen)
(number of Plane offsets][i]), 32-bit _ _ information representing the playing point-in-time of each offset
screen (Plane_offset_pts[j]), 1-bit information representing whether or not the type of each offset
screen

_33_
where offset information is set (hereinafter referred to as
offset screen) (number of Plane offsets({i]), 32-bit
information representing the playing point-in-time of each
offset screen (Plane offset pts[j]l), 1-bit information
representing whether or not the type of each offset screen
is a menu button (is IG Offsets), and l-bit information
representing whether or not the type of each offset screen
is caption (is PG Offsets), are provided.
[0095]

Note that in the event that the type of the offset
screen 1s a menu button, "1", for example, is described as
1-bit information representing that the type of the cffset
screen 1s a menu button. Also, 1n the event that the type
of the offset screen is caption, "1", for example, is
described as 1~bit informaticn representing that the type of
the offset screen is caption.

[0096]

Alsc, in the event that the type of offset screen is a
menu button, also described in the "cffset metadata ()" are
1-bit information representing the offset direction set for
that offset screen (IG _Plane offset direction[i]) and &~bit
informaticn representing the offset value
(IG_Plane offset value(j]l), 5-bit information representing
the time intervals of plaving point-in-time of the sub-

offset screen {described in detail later)



is a menu button (is IG Offsets), and 1-bit information _ _ representing whether or not the type of each
offset screen is caption (is_PG_Offsets), are provided. [0095]  Note that in the event that the type of
the offset screen is a menu button, "1", for example, is described as 1-bit information representing that
the type of the offset screen is a menu button. Also, in the event that the type of the offset screen is
caption, "1", for example, is described as 1-bit information representing that the type of the offset
screen is caption. [0096]  Also, in the event that the type of offset screen is a menu button, also
described in the "offset_metadata ()" are 1-bit information representing the offset direction set for that
offset screen (IG_Plane_offset_direchion[j]) and 61t information representing the offset value (IG
Plane offset value[j]), 5-bit information representing the time intervals of playing point-in-time of the

sub-offset screen (described in detail later) - 34 - (IG Plane sub offset rate[j]), 5-bit information _ _
representin§th& hanthet Bt subisiset 8éfeehs] ) » S-bit informaticn

representing the number of sub-offset screens

(number of IG Plane sub offsetsii]), 1-bit information
representing the offset direction set in each sub-offset
screen ({(IG Plane sub offset direction(k]), and 6-bit
information representing the offset value set in each sub-
offset screen (IG Plane sub valuelk]).

[G097]

Note that a sub-offset screen 1s a screen betwsen a
corresponding offset screen and the folleowing offset screen,
where offset information is set. That 1s to say, cffset
screens are provided with relatively long time intervals,
and sub-offset screens are provided with shorter time
intervals between c¢ffsel screens.

(0098}

Cn the other hand, in the event that the type of offset
screen is caption, also described in the "offset metadata
(y" are 1l-bit information representing the offset direction
set for that offset screen (PG_Plane offset direction[i])
and 6-bit information representing tThe offset value
(PG _Plane offset value[ijl), 5-bit information representing
the time intervals of plaving point-in-time of the sub-
cffset screen (PG Plane sub offset ratel[]]), 5-bit
information representing The number of sub-offset screens

(number of PG Plane sub offsets{j]), 1-bit information



(number of IG Plane sub offsets|j]), 1-bit information _ __ _ representing the offset direction set in
each sub-offset screen (IG_Plane_sub_offset_direction[k]), and 6-bit information representing the
offset value set in each sub-offset screen (IG Plane_sub_value[k]). [0097]  Note that a sub-offset
screen is a screen between a corresponding offset screen and the following offset screen, where offset
information is set. That is to say, offset screens are provided with relatively long time intervals, and
sub-offset screens are provided with shorter time intervals between offset screens. [009B]  On the
other hand, in the event that the type of offset screen is caption, also described in the "offset_metadata
()" are 1-bit information representing the offset direction set for that offset screen (PG Plane offset
direction[j]) and 6-bit information representing the offset value (PG Plane offset value[j]), 5-bit
information representing the time intervals of playing point-in-time of the sub- offset screen (PG Plane
sub offsettafeljps Sthit- Y irformafiba $Eprassatiig the RerhbéeRofsuloffsdtseféarss (number of PG

Plane sub offsets|j]), 1-bit information
screegﬂ%PGmP ane sub offset directionlk]), and 6-bit

infermation representing the offset value set in each sub-
offset screen (PG _Plane sub valuel[k]).

f0099]

[Configuration Example of Playing Device]

Fig. 11 is a block diagram illustrating a configuration
example of a playing device 210 for playing a disc 201 in
which 1s recorded a playlist file incliuding the description
of "offset metadata ()" shown in Fig. 10.

[0100]

Of the cenfigurations shown in Fig. 11, configurations
the same as the configurations in Fig. 6 are denocoted with
the same reference numerals. Redundant description will be
omitted as appropriate.

[0101]

The configuration of the playving device 210 in Fig. 11
primarily differs from the configuration of the playing
device 20 in Fig. 6 with regard to the point that a playving
unit 211 is provided instead of the playing unit 23.

01021

The configuration of the playing unit 211 primarily
differs from the configuration of the playing unit 23 in Fig.
& with regard to the point that a 3D display data generating

unit 221 is provided instead of the 3D display data



- 35 - representing the offset direction set in each sub-offset screen (PG Plane sub offset direction[k]),
and 6-bit _ _ information representing the offset value set in each sub-offset screen
(PG_Plane_sub_valuelk]). [0099] [Configuration Example of Playing Device] Fig. 11 is a block
diagram illustrating a configuration example of a playing device 210 for playing a disc 201 in which is
recorded a playlist file including the description of "offset metadata ()" shown in Fig. 10. [0100] Of
the configurations shown in Fig. 11, configurations the same as the configurations in Fig. 6 are
denoted with the same reference numerals. Redug%ant description will be omitted as appropriate.
[0101] - -

generating unit 36.
[0103]

In the same way as with the 3D display data generating
unit 3¢ in Fig. 6, the 3D display data generating unit 221
holds playlist files supplied from the control unit 22 in
built-in memory {(not shown). Alsc, the 3D display data
generating unit 221 generates display data for the left eye
and display data for the right eve, from the video data
supplied from the video generating unit 34 and the caption
data and menu data supplied from the graphics generating
unit 35.

[0L04]

Specifically, In the same way as with the 3D display
data generating unit 3¢, the 3D display data generating unit
221 generates ilmage data obtained as the result of shifting
a main image corresponding to video data in one direction of
the left and right directions by a predetermined coffset
value, in increments of screens, as video data for the left
eyve, and generates image data obtained as the result of

shifting in the other direction as videco data for the right

eye.
[0105]

Also, the 3D display data generating unit 221
recognizes, from the "offset metadata ()" within the

playlist file held in the built-in memory, the playing



The configuration of the playing device 210 in Fig. 11 primarily differs from the configuration of the
playing device 20 in Fig. 6 with regard to the point that a playing unit 211 is provided instead of the
playing unit 23. [0102] The configuration of the playing unit 211 primarily differs from the
configuration of the playing unit 23 in Fig. 6 with regard to the point that a 3D display data generating
unit 221 is provided instead of the 3D display data - 36 - generating unit 36. [0103] In the same
way as with the 3D display data generating unit 36 in Fig. 6, the 3D display data generating unit 221
holds playlist files supplied from the control unit 22 in built-in memory (not shown). Also, the 3D display
data generating unit 221 generates display data fot thé left eye and display data for the right eye, from
the video data supplied from the video generating unit 34 and the caption data and menu data
supplied from the graphics generating unit 35. [0104] Specifically, in the same way as with the 3D
display daf gBherating Uit 36; the SBrdispray Wafs §Enérmatingun22l geheraidsiptage data obtained
as the result of shifting a mai_l(r}} image cgrres%onding to video datg In one direction of the left and right

directions by & predeterinad BfSetVAIGE IR incraniants 6FEGEenS SasVid&8 Hata fof thE left eye, and
generatesimage data optained as the resylt;of, shifting in theother, dirggfion, as videg data for the right

eye. [0105]
screen. The 3D display data generating unit 221 then
generates caption data for the left eye and for the right
eye from caption data supplied from the graphics generating
unit 35 based on the playing point-in-time and offset
information. In the same way, the 3D display data
generating unit 221 generates menu data for the left eye and
for the right eye from the playing point-in-time of the menu
button offset screen and sub-offset screen, and offset
information corresponding to the offset screen and sub-
offset screen, recognized from the "offset metadata ()"
within the playlist file.
[6106]

The 3D display data generating unit 221 synthesizes the
video data, caption data, and menu data for the left eye and
right eye that has been generated in this way, by data for
each eye. The 3D display data generating unit 221 supplies
the display data for the left eye and the display data for
the right eye obtained as a result thereof to the display
unit 51 as 3D display data.

[0107]
[Functional Configuration Example of Playing Device]

Fig. 12 is a diagram illustrating a functional



Also, the 3D display data generating unit 221 recognizes, from the "offset_metadata ()" within the
playlist file held in the built-in memory, the playing - 37 - point-in-time of a caption offset screen and
sub-offset screen, and offset information corresponding to the playing point-in-time of the caption
offset screen and sub-offset screen. The 3D display data generating unit 221 then generates caption
data for the left eye and for the right eye from caption data supplied from the graphics generating unit
35 based on the playing point-in-time and offset information. In the same way, the 3D display data
generating unit 221 generates menu data for the left eye and for the right eye from the playing
point-in-time of the menu button offset screen and>$ub-offset screen, and offset information
corresponding to the offset screen and sub-offset screen, recognized from the "offset_metadata ()"
within the playlist file. [0106]  The 3D display data generating unit 221 synthesizes the video data,
caption dat@rdrid mehu ddta $orethe Jeft eye il rght aye thartiasebeédrt geherated in this way, by
data for each eye. The 3D display data generating unit 221 supplies the display data for the left eye
and the di%l%?/“ﬂta"tg?orathg?@ﬁt 8% %B%a‘ined as a result thereof to the display unit 51 as 3D display
data. [Olofbﬁﬁ}gchtional Configuration Example of Playing Device] Fig. 12 is a diagram illustrating a
functional

Of the configurations shown in Fig. 12, configurations

the same as the configurations in Fig. 7 are denoted with
the same reference numerals. Redundant description will be
omitted as appropriate.

[0109]

The configuration in Fig. 12 primarily differs from the
configuration in Fig. 7 with regard to the point that
hardware 231 is provided instead of the hardware 71.

[(0110]

The hardware 231 corresponds to the input unit 21,
playing unit 211, storage unit Z4, and so forth.
[0111]

[Processing of Playing Device]

Fig. 13 i1s a flowchart describing offset setting
processing by the playing device 210 at the time of
executing a BD-J object. This offset setting processing is
started when the system firmware 72 loads the BD-J
application 75 which sets the offset information to the Java
{registered trademark) VM 74, for example.

[0112]
The preocessing of steps 851 through S53 is the same as

the processing of steps S31 through $33 in Fig. 8, so



- 38 - configuration example of the playing device 210 when executing a BD-J object. [0108]  Of the
configurations shown in Fig. 12, configurations the same as the configurations in Fig. 7 are denoted
with the same reference numerals. Redundant description will be omitted as appropriate. [0109]

The configuration in Fig. 12 primarily differs from the configuration in Fig. 7 with regard to the point that
hardware 231 is provided instead of the hardware 71. [0110]  The hardware 231 corresponds to the
input unit 21, playing unit 211, storage unit 24, and so forth. [0111] [Processing of Playing Device]

- 30 -~

description therecf will be omitted.

[0113]

After the processing in step 553, in step SE4 the
hardware 231 searches for information regarding the play
item to be played from the playlist file that has been saved.
Specifically, the hardware 231 searches for information
representing the playing point-in-time of each offset screen
correspending to the play item ID to be plavyed, and
information representing the offset direction of each offset
screen and information representing the offset valus., A&Also,
the hardware 231 searches for information representing the
time interval of the playing point-in-time of the sub-offset
screen corresponding te the ID of the play item to be plaved,
information representing the offset direction of each sub-
offset screen, information representing the offset value of
each sub-offset screen, and so forth. The hardware 231 then
obtains the playing point-in-time of each sub-offset screen
based con the information representing the playing point-in-
time cof each offset screen, and the information representing
the time interval of the plaving peoint-in-time of the sub-
cffset screen.

[0114]
In step $55, determination is made by the hardware 231

regarding whether or not the current playing object is an



Fig. 13 is a flowchart describing offset setting processing by the playing device 210 at the time of
executing a BD-J object. This offset setting processing is started when the system firmware 72 loads
the BD-J application 75 which sets the offset information to the Java (registered trademark) VM 74, for
example. [0112] The processing of steps 351 through 353 is the same as the processing of steps
331 through 333 in Fig. 8, so - 39 - description thereof will be omitted. [0113] After the processing
in step S53, in step S54 the hardware 231 searches for informal-ion regarding the play item to be
played from the playlist file that has been saved. Specifically, the hardware 231 searches for
information representing the playing point-in-time 6feach offset screen corresponding to the play item
ID to be played, and information representing the offset direction of each offset screen and information
representing the offset value. Also, the hardware 231 searches for information representing the time
interval ofthé pidyifg pemit-inttime ¢fihe 80bUHset Séren corfdspohtlingto the |D'6f the play item to
be played infoﬁ{mation f?ﬂr%see”“?% the OffSF‘t di{lection of each sub-offset screen, information

B ‘é“%ﬁ%eg value o?%acﬁ%ﬁﬁ-o‘f s%f s?r]ée(ﬁlf ahd Eo?gﬁh “hid ﬁgitdv%%r%%gthen obtains

representin%]:[

the playing point-intime gf.each sub-offset sgreen haged op the information rgpresenting the playing
point-intime of each offset screen, and the information representing the time interval of the playing
point-in-time ©f the sub-offsepsereent[0dddlhe playing point-in-time of the

offset screen searched in step 854, or the playving point-in-

time of the sub-offset screen obtained in step 554.

[¢115]

In the event that determination is made in step 3555
that the current plaving object is an offset screen or a
sub-offset screen, in step $56 the hardware 231 sets the
offset direction and offset value of the coffset screen or
sub~offset screen searched in step 554 as the current offset
information. After the processing in step 856, the flow
advances to step S57.

[0iie]

Cn the other hand, in the event that determination is
made in step 855 that the current plaving object is neither
an offset screen nor a sub-offset screen, the processing in
step 356 is skipped and the flow advances to step $57.

[0117]

Note that the processing in step 555 and step 856 is

performed for each of caption data and menu data.
(G118}
In step 357, the hardware 231 generates 3D display data

including the menu data and capticn data for the left eye



In step S55, determination is made by the hardware 231 regarding whether or not the current playing
object is an - 40 - offset screen or a sub-offset screen. Specifically, the hardware 231 determines
whether or not the current playing point-in-time is the playing point-in-time which the information
representing the playing point-in-time of the offset screen searched in step 554, or the playing
point-intime of the sub-offset screen obtained in step 554. [0115] In the event that determination is
made in step S55 that the current playing object is an offset screen or a sub-offset screen, in step S56
the hardware 231 sets the offset direction and offset value of the offset screen or sub-offset screen
searched in step S54 as the current offset informatibn After the processing in step S56, the flow
advances to step S57. [0116]  On the other hand, in the event that determination is made in step
S55 that the current playing object is neither an offset screen nor a sub-offset screen, the processing
in step S5&1S skippetiEndithe! floveadvarcesdo steF 557 J0137F L Nbtertit tlve pesdessing in step
555 and step 556 is performed for each of caption data and menu data. [0118] In step S57, the

hardware 23% genefatBs 30 dighlay datd TATdiAG thé Rierftrdista BHICCEbtiDR dHE 1St the left eye

data.

In step 858, the hardware 231 displays a 3D image based
onn the 3D display data in the display unit 51, and outputs
audic corresponding to the audio data from the speaker 52.
[0120]

In step 359, the system firmware 72 makes determination
regarding whether or not to end offset setting processing in
according with a command from the 0SS 73, In the event that
determination is made in step 559 not to end offset setting
processing, the flow returns tc step S54, and the subseqguent
processing 1s repeated till determination is made to end the
offset setting processing. On the other hand, in the event
that determination i1s made in step 859 to end offset setting
processing, the flow ends.

[0121]

Note that an arrangement may ke made wherein, after
determination is made in step 859 not to end the offset
setting information, the flow returns to the processing in
step 855 until the play item to be plaved is updated.

(01223
As described above, the plaving device 210 first reads

cut and holds the playlist file, and sets offset information



- 41 - and fore right eye based on the offset information set as the current offset information, and also
generates audio data. [0119] In step 358, the hardware 231 displays a 3D image based on the 3D
display data in the display unit 51, and outputs audio corresponding to the audio data from the speaker
52.[0120] In step 559, the system firmware 72 makes determination regarding whether or not to
end offset setting processing in according with a command from the OS 73. In the event that
determination is made in step 559 not to end offset setting processing, the flow returns to step 354,
and the subsequent processing is repeated till determination is made to end the offset setting
processing. On the other hand, in the event that détermination is made in step S59 to end offset
setting processing, the flow ends. [0121]  Note that an arrangement may be made wherein, after
determination is made in step 359 not to end the offset setting information, the flow returns to the
processing #F5tepi3B5 Gt the playiteritd b playdd-seupdatéd0e2Z]s e tAseseribad above, the

laying device 210 first reads out and holds the playlist file, and sets offset information
playing ségwa%fset %mage, escrgbed Enythe database of the offset

information within the playlist file, comes. Accordingly,
as shown in Fig. 9, the plaving device 210 can set offset
information as to a desired screen 151. Accordingly, the
video format of the disc 201 including the offset
information database can be said to be a 3D video format
suitable for 3D display of captions and menu buttons,
[0123]

Also, with the playlist file recorded in the disc 201,
offset screens and sub-offset screens are set, and offset
infermation is described for each of the offset screens and
sub~offset screens. The playing device 210 updates the
offset information each time the playing point-in-time for
the coffset screens and sub-offset screens comes.
Accordingly, the data amount of the playlist file can be
reduced as compared to the disc 11 wherein offset
information is described for all images regarding which
offset information is set.

[0124]
<Third Embodiment>
[Description Example of Playlist File]

Fig. 14 1s a diagram 1llustrating a detailed

description example of "offset metadata ()" in a playlist

file in a third embodiment of a disc to which the present



- 42 - each time the playing point-in-time of the offset image and sub-offset image, described in the
database of the offset information within the playlist file, comes. Accordingly, as shown in Fig. 9, the
playing device 210 can set offset information as to a desired screen 151. Accordingly, the video format
of the disc 201 including the offset information database can be said to be a 3D video format suitable
for 3D display of captions and menu buttons. [0123]  Also, with the playlist file recorded in the disc
201, offset screens and sub-offset screens are set, and offset information is described for each of the
offset screens and sub-offset screens. The playing device 210 updates the offset information each
time the playing point-in-time for the offset screens and sub-offset screens comes. Accordingly, the
data amount of the playlist file can be reduced as compared to the disc 11 wherein offset information is
described forall images regarding V\gggmgae_t information is set. [0124] <Third Embodiment>

[Description Example of Playlist File]” = Fig. 14 is a diagram illustrating a detailed description example
of "offset_ptetadata ()" in a playlist file in a third embodiment of a disc to which the present - 43 -
invention has been applied.
As shown in Fig. 14, a database of offset information
ig described in the "offset metadata ()".
[0126]
In detail, situated in the "offset metadata ()" 1s 32-
bit information indicating the length of "offset metadata
(}" {(length), 4-bit information representing an ID unigue to
a set of offset information for each play item that is
provided to the set of offset information (hereinafter
referred to as offset ID) (number of offset id), and a 12-
bit empty region (reserved for future use) for future use.
Also provided are 16-bit information representing the number
of offset screens corresponding to the sets of cffset
information to which each offset ID has been provided, for
each play item (number of offsets), and information relating
to the sets of offset information (hereinafter referred to
as set information).
(0127]
32—5it information representing the playing point-in-
time of each offsel screen (offset pts[d]), 1l-bit
information representing the offset direction
(offset direction[i]), and 6-bit information representing

the offset value (offset value[i]) are provided as set

information. Also, 5-bit information representing the time



[0125] As shown in Fig. 14, a database of offset information is described in the "offset metadata ()".
[0126] In detail, situated in the "offset_metadata ()" is 32- bit information indicating the length of
"offset_metadata ()" (length), 4-bit information representing an ID unique to a set of offset information
for each play item that is provided to the set of offset information (hereinafter referred to as offset ID)
(number_of_offset_id), and a 12- bit empty region (reserved _ for _future use) for future use. Also
provided are 16-bit information representing the number of offset screens corresponding to the sets of
offset information to which each offset ID has bgen provided, for each play item (number_of_offsets),
and information relating to the sets of offset information (hereinafter referred to as set information).
[0127] 32-bit information representing the playing point-intime of each offset screen (offset_pts][j]),
I-bit information. representing the offset direction_ (offset directjgn|j]), and 6:hit information representing
the offsetn\%a ﬁgr(gﬁgest_\?glugéﬁ Hre provide a%%geqtE iHforma iojcﬁ.1 Iséolf wfl%)iﬁ%n?cé)g}tmaSt|Ccfiﬁwereér|cl)resenting

the time - Adpintaryals:ofplaying pointdnitime ot the subraffset sereand(sub ffset rate(l]), 5-bit
information representing the number of sub-offset screens (number _ of _ sub _offsets][j]), bit
informationuepresenting the-offSetdirettion set in(eactisub-offset screett ésubedffser , ditection[k1),
and 6-bit information representing the offset value set in each sub-offset screen (sub offset value[k])
are describéd ak’se? iteimatorr epresenting the offset direction set in

each sub-offset screen (sub offset direction[k]), and 6-bit
information representing the offset value set in each sub-
offset screen (sub_offset valuelk]) are described as set
information.

[(0128]

Each play item of a playlist file with an
"offset metadata ()" such as shown above described has an
offset ID for caption data and menu data of an AV stream to
be played described, in a manner correlated with information
specifying a clip information file and time information
representing the plaving section of the AV stream.
Accordingly, offset IDs are correlated with the caption data
and menu data of AV streams to be played.

[0129]

Note that in the event of not setting offset
information in the caption data and menu data to be played,
0 is described as the offset ID. That is to say, a valid
cffset ID is a value of 1 or greater and & or smaller, sc in
the event that the offset ID is 0, offset informaticon is not
set. Also, the offset ID of the menu data when executing a

BD-J object is specified by the API. Accordingly, an offset



[0128] Each play item of a playlist file with an "offset metadata ()" such as shown above described has
an offset ID for caption data and menu data of an Al' stream to be played described, in a manner
correlated with information specifying a clip information file and time information representing the
playing section of the Al' stream. Accordingly, offset IDs are correlated with the caption data and menu
data of Al' streams to be played. [0129] Note that in the event of not setting offset information in the
caption data and enu data to be played, 0 is described as the offset ID. That is to say, a valid offset ID
is a value of 1 or greater and 8 or smaller, so In_thg vent that the offset ID is 0, offset information is
not set. Also, the offset ID of the menu data when executing a BD-LT object is specified by the API.
Accordingly, an offset - 45 - ID is correlated with the menu data when executing a BD-J object. [0130]

[ConﬁguEﬁ@hé?&gg@géﬁé@%%n%£¥%ﬂ%ﬂe menu data when executing a BD-J

object.
(01307
[Configuration Example of Playing Device]

Fig. 15 is a block diagram illustrating a configuration
example of a playing device 260 for playing a disc 231 in
which 1s recorded a playlist file including the description
of "offset metadata ()" shown in Fig. 14.

[0131]

Of the configurations shown in Fig. 15, configurations
the same as the configurations in Fig. & are dencted with
the same reference numerals. Redundant description will be
omitted as appropriate.

01327

The configuration of the playving device 260 in Fig. 15
primarily differs from the configuration of the plavying
device 20 in Fig. 6 with regard to the point that a control
unit 261 is provided instead of the contrel unit 22 and the
point that a playing unit 262 is provided instead of the
playing unit 23.

[0133]

The control unit 261 controls the playving unit 23 in
accordance with instructions from the input unit 21 by
executing a predetermined program. For example, the control

unit 261 supplies playlist files recorded in the disc 2351 to



Fig. 15 is a block diagram illustrating a configuration example of a playing device 260 for playing a disc
251 in which is recorded a playlist file including the description of "offset metadata ()" shown in Fig. 14.
[01311 Of the configurations shown in Fig. 15, configurations the same as the configurations in
Fig. 6 are denoted with the same reference numerals. Redundant description will be omitted as
appropriate. [0132] The configuration of the playing device 260 in Fig. 15 primarily differs from the
configuration of the playing device 20 in Fig. 6 with regard to the point that a control unit 261 is
provided instead of the control unit 22 and the poi Ethat a playing unit 262 is provided instead of the
playing unit 23. [0133] The control unit 261 controls the playing unit 23 in accordance with
instructions from the input unit 21 by executing a predetermined program. For example, the control unit
261 suppljes playlist file reco&criaed in the disc,. 251 to_ - 46 the 3D display data gener: unlt 361in
accordanéz]wngén(%ﬁs ruction from tAe mptjat mit21" Po per Erm 3D pTagylr%{gdd of th % |sc%§ Also the

control unit 261 supplies an offsetiR, f%%ﬁ%mﬂﬁ*@ a 3D.qjsplay dlata geperating ynit 274, following a
BD-J object file recorded in the disc 251. 01341

the disc 251. Also, the control unit 261 supplies an offset
ID, for example to a 3D display data generating unit 271,
fellowing a BD-J obiject file recorded in the disc 251.
[0134]

The configuration of the plaving unit 262 primarily
differs from the configuration of the playing unit 23 in Fig.
6 with regard to the point that the 3D display data
generating unit 271 is provided Instead of the 3D display
data generating unit 236.

[0135]

In the same way as with the 3D display data generating
unit 3% in Filg. 6, the 3D display data generating unit 271
holds playlist files supplised from the control unit 261 in
puilt-in memory {(not shown). Alsc, the 3D display data
generating unit 271 generates display data for the ileft evye
and display data for the right eye, from the video data
supplied from the video generating unit 34 and the capticn
data and menu data supplied from the graphics genesrating
unit 35.

[0136]

Specifically, in the same way as with the 3D display

data generating unit 36 in Fig. 6, the 3D display data

generating unit 271 generates image data obtained as the



The configuration of the playing unit 262 primarily differs from the configuration of the playing unit 23 in
Fig. 6 with regard to the point that the 3D display data generating unit 271 is provided instead of the
3D display data generating unit 36. [01357 In the same way as with the 3D display data generating
unit 36 in Fig. 6, the 3D display data generating unit 271 holds play list files supplied from the control
unit 261 in built-in memory (not shown). Also, the 3D display data generating unit 271 generates
display data for the left eye and display data for the right eye, from the video data supplied from the
video generating unit 34 and the caption data and menu data supplied from the graphics generating
unit 35. [0136]  Specifically, in the same Way"as4\X/itFi the 3D display data generating unit 36 in Fig. 6,
the 3D display data generating unit 271 generates image data obtained as the - 47 - result of shifting
a main image corresponding to video data in increments of screens in one direction of the left and right
directions By&ipledeteriiinéd offdefvaldd TasVide6 dats ot TR Tet e, Ehd'délfsratéstithage data
obtained t;Ly sqiging in th(—;E otheE direction as video data for the‘ri%?]t ege {9131@@8'550’ t%e 3D display
data genergting Gnit 271 rés’coognizse%}f?r%%sthj“enplgﬁ/ll?st ite Reld i the builtin memorﬁnt e offset ID of

caption data &@ be played. The3R display data.generating ueik 221 searches fQLset joq
data for the left eye, and generates image data obtained by
shifting in the cther direction as video data for the right
eye.,
[0137]

Alsc, the 3D display data generating unit 271
recognizes, from the playlist file held in the built-in
memory, the offset ID c¢f caption data tc be played. The 3D
display data generating unit 271 searches for set
information corresponding to the offset ID from the
"offset metadata ()" within the playlist file, and generates
capticn data for the left eye and for the right eye from
caption data supplied from the graphics generating unit 35
based on the set information.

[0138]

In the same way, when executing a movie cbiject, the 3D
display data generating unit 271 generates menu data for the
left eye and for the right eve based on set information
corresponding to the offset ID of the menu data to be played
that is described in the playlist file. On the other hand,
when executing a BD-J object, the 3D display data generating
unit 271 generates menu data for the left eye and for the

right eye based on set information corresponding to the



information corresponding to the offset ID from the "offset metadata ()" within the playlist file, and
generates caption data for the left eye and for the right eye from caption data supplied from the

graphics generating unit 35 based on the set information. [0138]

In the same way, when executing

a movie object, the 3D display data generating unit 271 generates menu data for the left eye and for
the right eye based on set information corresponding to the offset ID of the menu data to be played
that is described in the playlist file. On the other hand, when executing a BD-J object, the 3D display
data generating unit 271 generates menu data for the left eye and for the right eye based on set
information corresponding to the - 48 - offset ID s@lgpn‘ed from the control unit 261. [0139]
display data generating unit 271 synthesizes the video data, caption data, and menu data for the left
eye and right eye that has been generated in this way, by data for each eye. The 3D display data
generating Gifit 271 Stpplies theedisplagreldts fortha tefe eyaand thé Hisplay data for the right eye

ult thereof to the display unit 51 as 3D display data. [0140] [Functional Configuration

obtained
Example

?@é@ig Device]

The 3D display data generating unit 271 synthesizes the
video data, caption data, and menu data for the left eye and
right eye that has been generated in this way, by data for
each eye. The 3D display data generating unit 271 supplies
the display data for the left eye and the display data for
the right eye cobtained as a result thereof to the display
unit 51 as 3D display data.

[0140]
[Functional Configuration Example of Playing Device]

Fig. 16 1s a diagram illustrating a functional
configuration example of the playing device 2860 when
executing a BD-J oblect.

[C141]

The hardware 281 corresponds to the input unit 21,
playing unit 262, storage unit 24, and so forth.
r014z]

Upon a disc 251 being mounted to the hardware 281, the
system firmware 282 controls the hardware 281 so as to read
out the index file from the disc 251. The system firmware
282 then stores the index file in the hardware 281.

[0143]
Also, the system firmware 282 reads out the index file

from the hardware 281, and recognizes an object type and No.

The 3D



Fig. 16 is a diagram illustrating a functional configuration example of the playing device 260 when
executing a BD-J object. [0141] The hardware 281 corresponds to the input unit 21, playing unit
262, storage unit 24, and so forth. [0142] Upon a disc 251 being mounted to the hardware 281, the
system firmware 282 controls the hardware 281 so as to read out the index file from the disc 251. The
system firmware 282 then stores the index file in the hardware 281. [0143]  Also, the system
firmware 282 reads out the index file from the hardware 281, and recognizes an object type and No. -
49 - corresponding to a title No. to be processed, that is described within the index file. In the example
in Fig. 16, the type of this object is a BD-J object. 4% -

corresponding to a title No. to be processed, that is
described within the index file. In the example in Fig. 16,
the type of this object is a BD-J object.

[0144]

The system firmware 282 controls the hardware 281 based
on the No. of the BD-J object corresponding to the title No.
to be processed, so as toc read out the BD-J obiject to be
processed from the disc 251, which is then stored in the
hardware 281. After recognizing the BD-J applicaticn 285 to
be executed based on that BD-J object, the system firmware
282 activates the Java (registered trademark) VM 284. The
system firmware 282 then loads the BD-J application 285 to
the Java (registered trademark) VM 284. Note that an
arrangement may be made wherein the Java (registered
trademark) VM 284 is activated in the time between after the
disc 251 being mounted to the hardware 281 up to the BD-J
application 285 to be executed being recognized.

(0145]

Also, the system firmware 282 controls the hardware 281
in response to a playlist readout function call-up from the
05 283 corresponding to a call-up API for readout of the
playlist by the BD-J application 285 so as to read out the
playiist file from the disc 251 and store it.

(0146}

Further, the system firmware 282 controls the hardware



[0144]  The system firmware 282 controls the hardware 281 based on the No. of the BD-J object
corresponding to the title No. to be processed, so as to read out the BD-J object to be processed from
the disc 251, which is then stored in the hardware 281. After recognizing the BD-J application 285 to
be executed based on that BD-J object, the system firmware 282 activates the Java (registered
trademark) VM 284. The system firmware 282 then loads the BD-J application 285 to the Java
(registered trademark) VM 284. Note that an arrangement may be made wherein the Java (registered
trademark) VM 284 is activated in the time between after the disc 251 being mounted to the hardware
281 up to the BD-J application 285 to be executed’Being recognized. [0145]  Also, the system
firmware 282 controls the hardware 281 in response to a playlist readout function call-up from the OS
283 corresponding to a call-up API for readout of the playlist by the BD-J application 285 so as to read
out the pladfist file fitsABie disct25 1sad: storetit [0D46]2Furthef sthie system figmivame 282rcontrols the
hardware - 50 - 281 in response to a call-up for an offset setting function from the OS 283, in

response td 8%alitip for ah AP fOF s&fiRG BHEEL b the BB appliddtion85 (heréifafter referred to
as offset sgiting AP1),, $@ 851056t pffsetipformalion for.mepu data; [034¢] Based on the function

notified from the Java
referred to as offset setting API), so as to set offset
information for menu data.
[0147]

Based on the functicn notified from the Java
(registered trademark) VM 284, the 0S 283 performs a
function call-up as to the system firmware 282 corresponding
to that function. For example, based on a playlist readout
function and offset setting function notified from the Java
(registered trademark) VM 284 in accordance with the
playiist readout API and offset setting API call-up from the
BD~J application 285, the 05 283 performs call-up of the
playlist readout function and the offset setting function as
to the system [irmware 282 corresponding to that playlist
readout function and coffset setting function.

(014g]

The Java (registered trademark) VM 284 interprets
functicns corresponding to the APIs called up by the BD-J
application 285, and notifies this to the 05 283. For
example, the Java (reglstered trademark) VM 284 interprets
the function corresponding to the playlist readout API and
offset setting API read out by the BD-J application 285, and

makes notification to the C8 283 of the plavylist readout



(registered trademark) VM 284, the OS 283 performs a function call-up as to the system firmware 282
corresponding to that function. For example, based on a playlist readout function and offset setting
function notified from the Java (registered trademark) VM 284 in accordance with the playlist readout
API and offset setting API call-up from the BD-J application 285, the OS 283 performs call-up of the
playlist readout function and the offset setting function as to the system firmware 282 corresponding to
that playlist readout function and offset setting function. [0148]  The Java (registered trademark) VM
284 interprets functions corresponding to the APIs called up by the BD-J application 285, and notifies
this to the OS 283. For example, the Java (reglste?éd frademark) VM 284 interprets the function
corresponding to the playlist readout API and offset setting API read out by the BD-J- application 285,
and makes notification to the OS 283 of the playlist readout - 51 - function and offset setting function.
[0149] %@%D%wi@a@&f 285 peffoFrhs EalltipGtiaAPI stipulated by the Java (registered
trademark 4 as to the Java (registered trademark) VM 284. For example, the BD-J application
285 perfor s caI -up of a playlist readout API or offset setting API as to the Java (registered

trademark) VM 284. [@50] [Rracessing 0f Playing P@E’iﬁ?}ms Fig437ig.a flewchar describing offset

setting processing by the playing device 260 at the time of
stipulated by the Java (registered trademark} VM 284, as to

the Javae {(registered trademark) VM 284. For example, the
BD-J application 285 performs call-up of a playlist readout
API or offset setting API as to the Java (registersd
trademark) VM 284.

[0150]

[Processing cf Playing Device]

Fig. 17 is a flowchart describing offset setting
processing by the playing device 260 at the time of
executing a BD-J cbiject. This offset setting processing is
started when the system firmware 282 loads the BD-J
application 285 which sets the offset information to the
Java (registered trademark) VM Z84, for example.

[0151]

The processing of steps $71 through $73 is the same as
the processing of steps 531 through $33 in Fig. 8, so
description thereof will be omitted.

[0152]

After the processing in step 373, in step 574 The BD-J
application 285 performs a call-up to the Java (registered
trademark) VM 284 for the offset setting API. Accordingly,

the Java (registered trademark) VM 284 recognizes the offset



executing a BD-J object. This offset setting processing is started when the system firmware 282 loads
the BD-J application 285 which sets the offset information to the Java (registered trademark) VM 284,
for example. [0151]  The processing of steps 871 through 873 is the same as the processing of
steps 831 through 833 in Fig. 8, so description thereof will be omitted. [0152]  After the processing
in step 873, in step 874 The BD-J application 285 performs a call-up to the Java (registered
trademark) VM 284 for the offset setting API. Accordingly, the Java (registered trademark) VM 284
recognizes the offset - 52 - setting function as a function corresponding to the offset setting API, and
makes notification to the OS 283. The OS 283 fhe%zpe'rforms call-up of offset setting functions as to
the system firmware 282 corresponding to the offset setting function. Thus, the system firmware 282
notifies the predetermined offset ID to the hardware 281. [0153] In step S75, the hardware 281
recognize$ #ie éffsetiprsiipplied Ffont tHe Byste A firinvare 282045 tHe 6ffset1b fofthesrhenu data that
is to be pI%)E/a qE f\lso, tpo% hardware %(81 search%s for the saved 1P}I{a\eylics)%fiIggzélr;ld r%ﬁ%g%iées the offset

ID of the cap ioh dAta" be?}ﬁlayela‘?1 €8 notiiication o

283 then performs call-up of offset setting functions as to
the system firmware 282 corresponding to the offset setting
function. Thus, the system firmware 282 notifies the
predetermined offset ID to the hardware 281.

[0153]

In step S75, the hardware 281 recognizes the offset ID
supplied from the system firmware 282 as the offset ID for
the menu data that is to be played. Alsc, the hardware 281
searches for the saved playlist file, and recognizes the
offset ID of the caption data fo be plaved.

[01b4]

In step 576, the hardware Z81 reads cut set information
corresponding to the offset ID recognized in step $75, from
the "offset metadata ()" of the saved playlist file. The
hardware Z81 then cbtains the plaving point-in-time of each
sub-offset screen based on, 0f the set information,
information representing the playving point-in-time of each
offset screen, and information representing the time
intervals of the playving point-in-time of the sub-offset
screens.

[0155]
In step 377, determination is made by the hardware 281

regarding whether or not the current playving object is an



[0154] In step S76, the hardware 281 reads out set information corresponding to the offset ID
recognized in step S75, from the "offset_metadata ()" of the saved playlist file. The hardware 281 then
obtains the playing point-in-time of each sub-offset screen based on, of the set information, information
representing the playing point-in-time of each offset screen, and information representing the time
intervals of the playing point-in-time of the sub-offset screens. [0155]  In step S77, determination is
made by the hardware 281 regarding whether or not the current playing object is an - 53 - offset
screen or a sub-offset screen. Specifically, the hardware 281 determines whether or not the current
playing point-in-time is, of the set information réadPéutin step 576, the playing point-in-time which the
information representing the playing point-in-time of the offset screen represents, or the playing
point-in-time of the sub-offset screen obtained in step S76. [01561  In the event that determination is
made in stehiS?T thattae eutrent pRylngrdijeétlis Hpreifset schesTof a sibloffsetBéreen, in step 578

the hardware 281 sets, of he set information read out in step S75, the offset information of the offset
seroen or GO SHRSE S&Abn A e Gl et GHGck ToMRafion. ATRY the BROJERSH LR St S76, he

ﬂOM/adva?ﬁgﬁﬁgﬁﬁﬁpéyﬁ%[Q%§7Laf the set information read out in step
S7¢, the plaving point-in-time which the information
representing the playing point-in-time of the offset screen
represents, or the playing point-in-time of the sub-offset
screen obtained in step 576.
[o156]

In the event that determinaticn is made in step S77
that the current playing cbject is an offset screen or a
sub-offset screen, in step 378 the hardware 281 sets, of he
set information read cut in step 875, the offset infermation
of the offset screen or sub-offset screen, as the current
offset informaticn. After the processing in step 578, the
flow advances To step 579,

[0157]

Cn the other hand, in the event that determination is
made in step S77 that the current playing object is neither
an offset screen nor a sub-offset screen, the processing in
step 378 is skipped and the flow advances to step 379.
[0158)

Note that the processing in step 577 and step S78 is
performed fcr each of caption data and menu data.

[0159]

In step S79, the hardware 281l generates 30D display data



On the other hand, in the event that determination is made in step S77 that the current playing object
is neither an offset screen nor a sub-offset screen, the processing in step S78 is skipped and the flow
advances to step 579. [0158]  Note that the processing in step 577 and step S78 is performed for
each of caption data and menu data. [0159] In step 579, the hardware 281 generates 3D display data
- 54 - including the menu data and caption data for the left eye and for the right eye based on the
offset information set as the current offset information, and also generates audio data. [0160] In
step 380, the hardware 281 displays a 30 image based on the 30 display data in the display unit 51,
and outputs audio corresponding to the audio data from the speaker 52. [0161] In step 381, the system
firmware 282 makes determination regarding whether or not to end offset setting processing in
according with a command from the OS 283. In the event that determination is made in step 381 not to
end offsetisettint protebbingnehesfiole Fetupmsitorstep 574, dad the subsenueht processing is repeated
till determinaéiof% is made to end the offset setting processing. Note however, that the processing of

r

ﬁep374i§% ﬂﬁe&%&rﬁﬁ%@gaﬁyﬁlﬁﬁﬁed on the ofIset information set as
the current cffset information, and also generates audio
data.
[0160]

In step 580, the hardware 281 displays a 3D image based
on the 3D display data in the display unit 51, and outputs
audio corresponding to the audio data from the speaker 52.
[0lel]

In step 881, the system firmware 282 makes
determination regarding whether or not to end offset setting
processing in accerding with a command from the 05 283. In
the event that determination is made in step $81 not to end
offset setting processing, the flow returns to step 574, and
the subsequent processing is repeated i1l determination is
made to end the offset setting processing. Note however,
that the processing of step 574 1is performed as necessary.
[0162]

On the other hand, in the event that determination is
made in step S81 to end coffset setting processing, the flow
ends.

[0163]

Neote that while in the above description, the offset ID

of the caption data and menu data of the AV stream is

described in the playlist file, but an arrangement may be



On the other hand, in the event that determination is made in step 381 to end offset setting processing,
the flow ends. [0163]  Note that while in the above description, the offset ID of the caption data and
menu data of the AV stream is described in the playlist file, but an arrangement may be - 55 - made
wherein this offset ID is specified by a navigation command described in a movie object or menu data
segment. In this case, the set of offset information can be dynamically changed even while executing a
movie object. [0164]  As described above, the playing device 260 first reads out and holds the
playlist file, and sets offset information each time the playing point-in-time of the offset screen and
sub-offset screen described by offset ID in the database of the offset information within the playlist file
comes. Accordingly, as shown in Fig. 9, the playing device 260 can set offset information as to a
desired screen 151. Accordingly, the video format of the disc 251 including the offset information
database Baf evszd f0-be @30 videbsformabsuitabie fori30. display of captibis ahdmenu buttons.
[0165]  Also, with the play list file recorded in the disc 251, an offset ID is provided to the set

information 86 8BEcifing fid Edptidh dati At mBRd Hata S&t mfothation it tfaSHset ID does away
with the need Eq}ggsggjaeetheggén% set igg)rgpfiggtm%iggzxtlif{ggﬁ.d%ccggﬁingg/, the data amount of the

playlist file can be reduced. [0166]  For example, even in a case wherein offset information is set for
each AV strpesmatkthat/has to.he dleserbedwithe executing a movie object.
[0le4]

As described above, the playing device 260 first reads
out and holds the playlist file, and sets cffset information
each time the playing peint-in-time of the offset screen and
sub-offset screen described by offset ID in the database of
the offset information within the playlist file comes.
Accordingly, as shown in Fig. 9, the plaving device 260 can
set coffset information as to a desired screen 151.
Accordingly, the video format of the disc 251 including the
offset information database can be sald to bs a 3D video
format suitable for 3D display of captions and menu buttons.
[0165]

Also, with the playliist file recorded in the disc 251,
an offset ID is provided to the set informstion, so
specifving the caption data and menu data set information
with the coffset ID does away with the need to describe the
same set information multiple times. Accordingly, the data
amount of the playlist file can he reduced.

[0Cloo]
For example, even in a case wherein offset information

is set for each AV stream, all that has to be described with



- 56 - the playlist file of the disc 251 is sets of offset information that is not redundant. Accordingly, the
amount of data of the playlist file can be reduced as compared to a case wherein offset information is
all described for each AV stream, as with the playlist file in disc 11. As a result, an AV stream with a
sufficient length can be handled with one playlist file. [0167] Note that in the event that offset
information is to be set for each AV stream, an arrangement may be made, for example, wherein the
position in the vertical direction as to the display plane of Japanese captions is made to be different
from the position in the vertical direction as to the display plane of English captions. This is particularly
useful in the event that the display positions of Japanese captions and English captions are different.
[0168] Also, the offset information in the present embodiment is set such that the captions and
menu buttons for the right eye and the captions and menu buttons for the left eye do not run over the
edge of tHe'§crBer. Yt is to- s&y, Tor ExdmpreSh the'eveht #at TaptioR HatLo6f captions 481 and 482

is recorded il% the disc as ;%ov%n InAin glq:é;l.g offset infoarzg‘uation Whiclﬂ Woufléj shift the qcaptions 481
7 -

and 482 tothe’ ggﬁtloln%% and 292'shown mlﬁjlnall—lla' 1 |§%%¥§é€ oy 1969‘ilmouﬁurther, with

the abovedesgripon,stheplaylist filesis supplied fram the contrelunit 22 (261)110,tbe 3D display data
generating unit 36 (221, 271), and the 3D display data generating unit 36 (221, 271) holds the playlist
file in buil=imzmemosy;caut the playtistifile may:be stored irthe steragel riti24 oln thisctasey the control
unit 22 (261) searches for offset information corresponding to the playing point-in-time of the caption

data and fiehBadata ¥ b played: and-supphés that offsetinforfitatibh to the 3D diplay‘data

generatln%rlljng\?’Gs(gxz“%égJ%)ingeaB%glisiplla i%%tg length can be handled with

one playlist file.
[0167]

Note that in the event that offset information is to be
set for each AV stream, an arrangement may be made, for
example, wherein the position in the vertical direction as
to the display plane of Japanese captions is made to be
different from the position in the wvertical direction as to
the display plane of English captions. This is particularly
useful in the event that the display positions of Japanese
capticns and English captions are different.

[0168]

Also, the offset information in the present embodiment
is set such that the captions and menu buttons for the right
eye and the captions and menu buttons for the left eve do
not run over the edge of the screen. That is to say, for
example, in the event that caption data of captions 481 and
482 is recorded in the disc as shown in A in Fig. 18, offset
information which would shift the capticns 481 and 482 to

the captions 491 and 4%2 shown in B in Fig. 18 is not set.



generating unit 36 (221, 271) then generates 3D display data based on the offset information. [0170]
Also, with the above description, the 3D display data generating unit 36 (221, 271) uses video data for
performing 2D display of a main image 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 the disc 11 (201, 251),
the video data for the right eye and for the left eye is used as it is for generating the 3D display data, in
the same way as with later-described fourth through sixth embodiments. [0171] <Fourth Embodiment>
- 58 - [Configuration Example of Disc] Fig. 19 is a diagram illustrating a configuration example of a
fourth embodiment of a disc to which the presefit inVefition has been applied. [0172] A disc 501 in
Fig. 19 has the "offset_metadata ()" shown in Fig. 5 described in a separate file from the playlist file

(PLAYLIST/XXXXX.mpls), unlike the above-described disc 11 (201, 251).
[0169]

Further, with the above descripticon, the playlist file
is supplied from the control unit 22 (261} to the 3D display
data generating unit 36 (221, 271), and the 3D display data
generating unit 36 (221, 271) holds the playlist file in
built-~in memory, but the playlist file may be stored in the
storage unit 24. In this case, the control unit 22 (261)
searches for offset information corresponding tc the playving
point-in-time of the caption data and menu data to be played,
and supplies that coffset information to the 3D display data
generating unit 36 (221, 271). The 3D display data
generating unit 36 (221, 271) then generates 3D display data
based on the offset information.

(0170]

Also, with the above description, the 3D display data
generating unit 36 (221, 271) uses video data for performing
2D digplay cof a main image to generate video data for the
right eye and for the left eye, but in the event that video
data for the right eve and for the left eye is recorded in
the disc 11 (201, 251), the video data for the right evye and
for the left eye is used as it is for generating the 2D
display data, in the same way as with later-described fourth
through sixth embodiments.

[0171]

<Fourth Embodiment>



[0173] Specifically, as shown in Fig. 19, recorded in the disc 501 is "offset metadata ()" as an offset
file (OFFSET/XXXXX.ofmd) of a directory separate from the playlist file, separately from the playlist file
(PLAYLIST/XXXXX.mpls). Note that X is an optional number from 0 to 9. [0174]  Also, with the disc
501, described within the playlist file is reference file information, which is information specifying an
offset file to reference at the time of playing, in accordance with the playlist file. [0175]  Further
recorded in the disc 501 as a stream file is an AV stream configured of TS packets of video data for
performing 3D display of main images which has been encoded - 59 - confirming to MPEG2, MPEG-4
AVC, VC1, MVC (Multiview Video Coding), or the fike,and multiplexed confirming to ISO 13818-2, and
audio data corresponding thereto, caption data for performing 20 display of caption, and menu data for
performing 20 display of menu buttons. That is to say, the video data included in the AV stream
recorded ihdR8 HisEBEL isiot istafor2 0 disprayof the main image, but data for 3D display.

Fig. 19 is a diagram illustrating a configuration
example of a fourth embodiment of a disc to which the
present invention has been applied.

(01727

A disc 501 in Fig. 1% has the "offset metadata ()"
shown in Fig. 5 described in a separate file from the
playlist file (PLAYLIST/¥XXXX.mpls), unlike the above-
described disc 11 {201, 251%.

[0173]

Specifically, as shown in Fig. 19, recorded in the disc
501 is "offset metadata ()" as an offset file
(OFFSET/XXXXX.ofmd) of a directory separate from the
playlist file, separately from the plavlist file
(PLAYLIST/XXXXX.mpls). Note that ¥ is an optional number
from O to 5.

[0174]

Alsc, with the disc 501, described within the playlist
file is reference file information, which is information
specifying an offset file to reference at the time of
playing, in accordance with the playlist file.

[0175]

Further reccrded in the disc 501 as a stream file is an

AV stream configured of TS packets of video data for

performing 3D display of main images which hasg been encoded



[0176] Note that while "offset metadata ()" is recorded as the offset file for a different directory from
the playlist file, this may be recorded as a different file (PLAYLIST/XXXXX.ofmd) in the same directory
as the playlist file. [0177] [Configuration Example of Playing Device]  Fig. 20 is a block diagram
illustrating a configuration example of a playing device 510 for playing the disc 501 in Fig. 19. [0178]
Of the configurations shown in Fig. 20, configurations the same as the configurations in Fig. 6 are
denoted with the same reference numerals. Redundant description will be omitted as appropriate.
[0179]

_59_
confirming to MPEGZ, MPEG-4 AVC, VC1, MVC (Multiview vVideo
Coding), or the like, and multiplexed confirming to ISO
13818-2, and audio data corresponding thereto, caption data
for performing 2D display of caption, and menu data for
performing 2D display of menu buttons. That is to say, the
video data included in the AV stream recorded in the disc
501 1is not data for 2D display of the main image, but data
for 3D display.
[0176]

Note that while "offset metadata ()" is recorded as the
cffset file for a different directory from the playlist file,
this may be recorded as a different file
(PLAYLIST/XXXXX.ofmd) in the same directory as the playlist
file.

(0177}
[Configuration Example of Plaving Device]

Fig. 20 is a block diagram illustrating a configuration
example of a playing device 510 for plaving the disc 501 in
Fig. 19.

[0178]

Of the configurations shown in Fig. 20, configurations
the same as the configurations in Fig. 6 are denoted with
the same reference numerals. Redundant description will be
omitted as appropriate.

[0179]



-60 -  The configuration of the playing device 510 in Fig. 20 primarily differs from the configuration
of the playing device 20 in Fig. 6 with regard to the point that a control unit 511 and playing unit 512
are provided instead of the control unit 22 and playing unit 23. [0180]  The control unit 511 controls
the playing unit 23 in accordance with instructions from the input unit 21 by executing a predetermined
program. For example, the control unit 511 reads out a playlist file recorded in the disc 501 in
accordance with an instruction from the input unit 21 for 3D playing of the disc 501, and holds this in
the storage unit 24. [0181]  Also, the control unit 511 reads out an offset file based on the reference
file information described in the playlist file held-in&Re storage unit 24, and holds this in the storage
unit 24. The control unit 511 then searches for offset information corresponding to the playing
point-intime of the cap-ion data to be played, from the "offset metadata ()" within the offset file. In the
same way, the chtolumitf51lisedrches $dr dffset informatiorleoriesponting to theccur@nt playing
point-in-time of the menu data to be played, from the "offset_metadata ()" within the offset file. The

control un® 531 aken BuppiidSthe £69™ offsdt riforhatiohtditRe captidh Bakx-aad fie offset
informatiop of the, menu;data pbtaiged 45,8 tesylt of the, seareh 1o e playing unit 312.10162]
unit 211 and playing unit 512 are provided instead of the
control unit 22 and playing unit 23.
[0180]

The contrel unit 511 contrels the playing unit 23 in
accordance with instructions from the input unit 21 by
executing a predetermined program. For example, the control
unit 511 reads out a playlist file recorded in the disc 501
in accordance with an instruction from the input unit 21 for
3D playing of the disc 501, and holds this in the storacge
unit 24.

[0181]

Also, the control unit 511 reads out an offset file
based on the reference file information described in the
playlist file held in the storage unit 24, and holds this in
the storage unit Z4. The control unit 511 then searches for
offset information corresponding to the playing point-in-
time of the captiocn data to be played, from the
"offset metadata ()" within the offset file. In the same
way, the control unit 511 searches for offszet information
corresponding to the current playving point-in-time of the
menu data to be played, from the "offset metadata ()" within

the offset file. The control unit 511 then supplies the



The configuration of the playing unit 512 primarily differs from the configuration of the playing unit 23
with regard to the point that a PID filter 521, a video generating unit 522, and a 3D display data
generating unit 523, are provided instead of the PID filter 33, video generating unit 34, and 3D display
data generating unit 36. [0183] The PIO filter 521 extracts the packets for each of the video data
for the left eye, video data for the right eye, caption 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.
[0184] The PID filter 521 extracts PES packets from each of the extracted packets for each of the
video data for the left eye, video data for the right %§7e,‘”caption data, menu data, and audio data. The
PID filter 521 then supplies the PES packets of the video data for the left eye and for the right eye to
the video generating unit 522, and supplies the PES packets of the caption data and menu data to the
graphics gehiesating Ui 352 The PID Filteh 82 ¢ aifsol 0B 2dssupplies the FESTgdckets of the audio data
to the audjo enerating unit 37. [0185 The video gener inﬁ unit 522 decodes the PES packets of
t

video data for & Feft §7‘e Ghd eth‘@‘%@ﬁt %%%UBBI'S'&HS e PIDfilter 1‘Zlcfjfjma‘%%pplies video

data for the.left eye.and. for t}'& Q%tﬂ%yqlggt@ir@pgqs the result thereof to the 3D display data
generating unit 523. [0186] =~ The 3D display data generating unit 523 generates caption data for the

left eye and)fior zhe right eye, based on the offset information for caption data supplied from the control
unit 511. In the same way, the 3D display data generating unit 523 generates menu data for the left
eye and for the figit eyenbased ah ik offSettinformbtivhiar ment data sapplied-fidm the control unit
511. [018Zi],

iffers from the configuration of the plaving unit 232 with
regard to the peoint that a PID filter 521, a video
generating unit 522, and a 3D display data generating unit
523, are provided instead of the PID filter 33, video
generating unit 34, and 3D display data generating unit 36.
(018231

The PID filter 521 extracts the packets for sach of the
video data for the left eyve, video data for the right eye,
caption 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.

[G184]

The PID filter 521 extracts PES packets from each of
the extracted packets for each of the video data for the
left evye, videco data for the right eve, capticon data, menu
data, and audio data. The PID filter 521 then supplies the
PES packets of the video data for the left eve and for the
right eye to the video generating unit 52Z, and supplies the
PES packets of the caption data and menu data to the

graphics generating unit 35. The PID filter 521 also



The 3D display data generating unit 523 synthesizes the caption data and menu data for the left eye
and right eye that has been generated in this way, and the video data for the left eye and for the right
eye supplied from the video generating unit 522, by data for each eye. The 3D display data generating
unit 523 supplies the display data for the left eye and the display data for the right eye obtained as a
result thereof to the display unit 51 as 3D display data. - 63 - [0188] [Detailed Description of 3D
display data generating unit]  Fig. 21 is a block diagram illustrating a detailed configuration example
of the 3D display data generating unit 523 in Fig. 20. [0189] As shown in Fig. 21, the 3D display
data generating unit 523 is configured of a captTorﬁBlaﬁe 531, a menu plane 532, a left eye display
data generating unit 533, and a right eye display data generating unit 534. [0190] The caption
plane 531 holds caption data supplied from the caption generating unit 41 (Fig. 20) of the graphics
generating Bk B52f0191§ PES packets of the audio data to the audio
generating unit 37.
[018%5]
The video generating unit 522 decodes the PES packets
of videc data for the left eye and for the right eye
supplied from the PID filter 521, and supplies videc data
for the left eye and for the right eye obtained as the
result therecf to the 3D display data generating unit 523.
(016}
The 3D display data generating unit 523 generates
caption data for the left eye and for the right eyve, based
on the offset informaticon for caption data supplied from the
control unit 511, In the same way, the 3D display data
generating unit 523 generates menu data for the left eyve and
for the right eye, based on the offset infcrmation for menu
data supplied from the control unit 511.
[CL87]
The 3D display data generating unit 523 synthesizes the
caption data and menu data for the left eye and right eve
that has been generated in this way, and the video data for
the left eye and for the right eve supplied from the video
generating unit 522, by data for each eve. The 2D display
data generating unit b5Z3 supplies the display data for the

left eye and the display data for the right eve obtained as

a result thereof to the display unit 51 as 3D display data.



The menu plane 532 holds menu data supplied from the menu generating unit 42 (Fig. 20) of the
graphics generating unit 35. [0192] The left eye display data generating unit 533 is configured of a
video plane for left eye 541, a transmitting unit 542, an offset adding unit 543, a transmitting unit 544, a
synthesizing unit 545, a transmitting unit 546, an offset adding unit 547, a transmitting unit 548, and a
synthesizing unit 549. - 64 - [0193] The video plane for left eye 541 holds video data for the left eye
supplied from the 3D video generating unit 34. [0194] The transmitting unit 542 reads out video
data for the left eye that is held in the video plane for left eye 541. The transmitting unit 542 converts
the video data for the left eye that has been redd &t so that the main image for the left eye is
transmits at a preset transmissivity (1-an). The transmitting unit 542 supplies the video data for the left
eye following conversion to the synthesizing unit 545. [0195] The offset adding unit 543 reads out
caption dalt& #®¥ the caption plane 531. The offset adding unit 543 generates caption data for the left
eye from the caption data read out, based on the offset information of caption data supplied from the

control unit’B119A Fi§. 285 Spedhichny), he otfietadinglrfits43 §enératds Csbtidhidata, obtained as
ine offset directon 5 e oot oy aon By 1od Sfset e, o6 captan Joia 1oPhe It eve. The
y the offset value, as caption data for the left eye. The
offset addingnunit;643 supplies:thecaption data foring 1eft eye teithestrarsmitting uait 544«
523 in Fig. 20.
[0189]
As shown in Fig. 21, the 3D display data generating
unit 523 is configured of a caption plane 531, a menu plane
532, a left eye display data generating unit 533, and a
right eye display data generating unit 534.
[0190]
The caption plane 531 holds caption data supplied from
the caption generating unit 41 (Fig. 20) of the graphics
generating unit 35.
(01511
The menu plane 532 holds menu data supplied from the
menu generating unit 42 (Fig. 20) of the graphics generating
unit 35.
[0192]
The left evye display data generating unit 533 is
configured of a video plane for left eye 541, a transmitting
unit 542, an offset adding unit 543, a transmitting unit 544,
a synthesizing unit 545, a transmitting unit 546, an offset
adding unit 547, a transmitting unit 548, and & synthesizing

unit 549.



[0196] - 65 - The transmitting unit 544 converts caption data for the left eye supplied from the
offset adding unit 543 so that the caption for the left eye transmits at a preset transmissivity an. The
transmitting unit 544 supplies the caption data for the left eye following conversion to the synthesizing
unit 545. [0197] The synthesizing unit 545 synthesizes the video data for the left eye that is
supplied from the transmitting unit 542 and the caption data for the left eye supplied from the
transmitting unit 544, and supplies the data obtained as the result thereof to the transmitting unit 546.
[0198] The transmitting unit 546 converts the data from the transmitting unit 545 so that an image
corresponding to this data transmits at a transmlséﬁ}lty (1-a2L), and supplies to the synthesizing unit
549. [0199] The offset adding unit 547 reads out menu data from the menu plane 532. The offset
adding unit 547 generates menu data for the left eye from the menu data read out, based on the offset
informatioh ©¥ $¥enu buttons supplied from the control unit 521 in Fig. 20. Specifically, the offset adding

unit 547 generate% menu data, obtained as the result of shlftlng menu buttons in increments of screens
e video plane for left eve 541 ids video data for

the left eye supplied from the 3D video generating unit 34.
[0194]

The transmitting unit 542 reads out video data for the
left eye that 1s held in the videc plane for left eye 541.
The transmitting unit 542 converts the video data for the
left eye that has been read out sc that the main image for
the left eye i1s transmits at a preset transmissivity {(l-oq1).
The transmitting unit 542 supplies the video data for the
left eye following conversion to the synthesizing unit 545.
[0195]

The offset adding unit 543 reads out caption data from
the caption plane 531. The offset adding unit 543 generates
caption data for the left eye from the caption data read out,
based on the offset infcormation of caption data supplied
from the control unit 511 in Fig. 20. Specifically, the
offset adding unit 543 generates caption data, obtained as
the result of shifting captions in increments of screens
corresponding to the caption data read out, in the offset
direction of the offset informaticn by the offset valus, as
caption data for the left eye. The offset adding unit 543
supplies the caption data for the left eye to the
Transmitting unit 544.

[0136]



- 66 - corresponding to the menu data read out, in the offset direction of the offset information by the
offset value, as menu data for the left eye. The offset adding unit 547 supplies the menu data for the
left eye to the transmitting unit 548. [0200]  The transmitting unit 548 converts menu data for the left
eye supplied from the offset adding unit 547 so that menu buttons for the left eye transmit at a preset
transmissivity an. The transmitting unit 548 supplies the menu data for the left eye following
conversion to the synthesizing unit 549. [0201]  The synthesizing unit 549 synthesizes the data that
is supplied from the transmitting unit 546 and the menu data supplied from the transmitting unit 548,
and outputs the data obtained as the result ther”eo@és”display data for the left eye. [0202]  The right
eye display data generating unit 534 is configured of a video plane for right eye 551, a transmitting unit
552, an offset adding unit 553, a transmitting unit 554, a synthesizing unit 555, a transmitting unit 556,
an offset adding Uh#t 5572 agraEnskittihganit 558, ‘antha sgathe sizig unin558.tFhef e 6 7chgrocessing of
each part g;‘?gwe right ed);/e display data generating unit 534 is the same as the processing of each part

of the left ey Hispiay datayeherating linit B33 BxE&St-for e G5jett ot prodessify beihg data for the

r@hteye,the caption for the left eye transmits at a preset
transmissivity oagp. The transmitting unit 544 supplies the
caption data for the left eye following conversion to the
synthesizing unit 545.
[0197]

The synthesizing unit 545 synthesizes the video data
for the left eye that is supplied from the transmitting unit
542 and the caption data for the left eye supplied from the
transmitting unit 544, and supplies the data obtained as the
result therecf to the transmitting unit 546.

[0198]

The transmitting unit 546 converts the data from the
transmitting unit 545 so that an image corresponding to this
data transmits at a transmissivity {(l-o;y), and supplies to
the synthesizing unit 549,

[0199]

The coffset adding unit 547 reads out menu data from the
menu plane 532. The offset adding unit 547 generates menu
data for the left eye from the menu data read out, based on
the offset information of menu butteons supplied from the
contrel unit 521 in Fig. 20. Specifically, the offset
adding unit 547 generates menu data, obtained as the result

of shifting menu buttons in increments of screens



so description will be omitted. [0203] [Functional Configuration Example of Playing Device] Fig. 22
is a diagram illustrating a functional configuration example of the playing device 510 when executing a
BD-J object. [0204] Of the configurations shown in Fig. 22, configurations the same as the
configurations in Fig. 7 are denoted with the same reference numerals. Redundant description will be
omitted as appropriate. [0205] The configuration in Fig. 22 primarily differs from the configuration in
Fig. 7 with regard to the point that hardware 581 and system firmware 582 are provided instead of the
hardware 581 and system firmware 72. [0206] The hardware 581 corresponds to the input unit 21,
playing unit 512, storage unit 24, and so forth. Alsbfthe system firmware 582, OS 73, Java (registered
trademark) VM 74, and BD-J application 75 correspond to the control unit

corresponding to the menu data read out, in the offset
direction of the offset information by the offset value, as
menu data for the left eye. The offset adding unit 547
supplies the menu data for the left eye to the transmitting
unit 548.

[0200]

The transmitting unit 548 converts menu data for the
left eve supplied from the offset adding unit 547 so that
menu buttons for the left eve transmit at a preset
transmissivity ¢zr. The transmitting unit 548 supplies the
menu data for the left eye following conversion to the
synthesizing unit 549.

[0201]

The synthesizing unit 549 synthesizes the data that is
supplied from the transmitting unit 546 and the menu data
supplied from the transmitting unit 548, and outputs the
data obtained as the result therecf as display data for the
left evye.

[C202]

The right evye display data generating unit 534 is
configured of a video plane for right eye 5531, a
transmitting unit 552, an offset adding unit 553, a
transmitting unit 554, a synthesizing unit EB55, a
transmitting unit 556, an offset adding unit 557, a

transmitting unit £58, and a synthesizing unit 559. The



-68-511.[0207] Upon a disc 501 being mounted to the hardware 581, the system firmware 582
controls the hardware 581 so as to read out the index file from the disc 501 in Fig. 7. The system
firmware 582 then stores the index file in the hardware 581. [0208]  Also, in the same way as with
the system firmware 72, the system firmware 582 reads out the index file from the hardware 581, and
recognizes an object type and No. corresponding to a title No. to be processed, that is described within
the index file. In the example in Fig. 22, the type of this object is a BD-J object. [0209] In the same
way as with the system firmware 72, he system firmware 582 controls the hardware 581 based on the
No. of the BD-J object corresponding to the title"N®/ tobe processed, so as to read out the BD-J object
to be processed from the disc 501, which is then stored in the hardware 581. After recognizing the
BD-J application 75 to be executed based on that BD-J object, the system firmware 582 activates the
Java (registared sateenark) ¥NCT4, ia te sdmehway aginithethe systam fipmuare 72. The system
firmware 582 then loads the BD-J application 75 to the Java (registered trademark) VM 74, in the
same wayP5S Gith the SySeht -6 firmiare 72 Kot thatn RiraR§EHeRfnfay K&imade wherein the

e ST 4 S e e b e e S i moun
for the object of processing being data for the right eye,
so description will be omitted.

[0203]
[Functional Configuration Example of Plaving Device]

Fig. 22 is a diagram illustrating a functional
configuration example of the playing device 510 when
executing a BD-J object.

[0204]

Of the configurations shown in Fig. 22, configurations
the same as the configurations in Fig. 7 are denoted with
the same reference numerals. Redundant description will be
omitted as appropriate.

[0205]

The configuraticn in Fig. 22 primarily differs from the
configuration in Fig. 7 with regard to the point that
hardware 581 and system firmware 582 are provided instead of
the hardware 581 and system firmware 72.

[0206]

The hardware 581 corresponds to the input unit 21,
playing unit 512, storage unit 24, and so forth. Also, the
system firmware 582, 0S8 73, Java (registered trademark) VM

74, and BD-J application 75 correspond to the control unit



[0210] Also, in the same way as with the system firmware 72, the system firmware 582 controls the
hardware 581 in response to a playlist readout function call-up from the OS 73 corresponding to a
playlist readout API call-up by the BD-J application 75 so as to read out the playlist file from the disc
501 and store it. [0211]  Further, the system firmware 582 controls the hardware 581 reads out the
offset file from the disc 501 based on the reference file information described in the playlist file stored
in the hardware 581. the system firmware 582 searches for offset information corresponding to the
playing point-in-time of the caption data and menu data to be played, from the "offset metadata ()" in
that offset file. The system firmware 582 supplies@he offset information of the caption data and offset
information of the menu data that have been searched, to the hardware 581. [0212] [Processing of
Playing Device] - 70 -  Fig. 23 is a flowchart describing offset setting processing by the playing
device 510 &t the time of executing a BD-J object. This offset setting processing is started when the
system firmware 582 loads the BD-J application 75 which sets the offset information to the Java
(registered @l%\%%ark) VM 74, for example.

Upon a disc 501 being mounted to the hardware 581, the
system firmware 582 controls the hardware 581 so as to read
out the index file from the disc 501 in Fig. 7. The system
firmware 582 then stores the index file in the hardware 581.
[oz08]

Also, in the same way as with the system firmware 72,
the system firmware 582 reads out the index file from the
hardware 581, and recognizes an object type and No.
corresponding te a title No. to be processed, that is
described within the index file. In the example in Fig. 22,
the type of this object is a BD-J cbject.

[0209]

In the same way as with the system firmware 72, he
system firmware 582 controls the hardware 581 based on the
No. of the BD-J cobject corresponding to the title No. to be
processed, so as to read cout the BD~J object to be processed
from the disc 501, which is then stored in the hardware 581.
After recognizing the BD-J application 75 to be executed
based on that BD-J object, the system firmware 582 activates
the Java (registered trademark) VM 74, in the same way as
with the system firmware 72. The system firmware 582 then
loads the BD-J application 75 to the Java (registered

trademark) VM 74, in the same way as with the system



[0213] The processing of steps 8101 through 8103 in Fig. 23 is the same as the processing of steps
831 through 833 in Fig. 8, so description thereof will be omitted. [0214]  In step 8104, the system
firmware 582 controls the hardware 71 based on the reference file information described in the playlist
file saved in the hardware 71, and reads out the offset file from the disc 501. The system firmware 582
then saves the offset file that has been read out, in the hardware 71. [0215] In step 8105, the
system firmware 582 searches for the "offset metadata” to be played from the offset file that has been
saved, in the same way as the processing in step 834 in Fig. 8. [0216] In step 8106, determination
is made by the system firmware 582 regarding whether or not the current playing - 71 - point-in-time is
the playing point-in-time indicated by the "offset pts" within the "offset metadata" searched in step
5105. In the event that determination is made in step 5106 that the current playing point-in-time is not
the playing poimtdntimeinditated bythe "offsetr pts' guithim theroffseemetadatahthat has been
searched, the flow stands by until the current playing %(%int-in-time is the playing point-in-time indicated
a

by the "offSEE€ pt&RitHin tHe Soffdet Indtaf sl ifathalbeeh ddarefgd v ated in the

time between after the disc 501 being mounted to the
hardware 581 up to the BD-J application 75 to be executed
being recognized. |

[0210]

Alsc, in the same way as with the system firmware 72,
the system firmware 582 controls the hardware 581 in
response to a playlist readout function call-up from the 0S
73 corresponding to a playlist readout API call-up by the
BD-J application 75 so as to read out the playlist file from
the disc 501 and store it.

[0211]

Further, the system firmware 582 contrels the hardware
581 reads cut the cffset file from the disc 501 based on the
reference file information described in the playlist file
stored in the hardware 581. the system firmware 582
searches for offset information corresponding to the playing
point-in-time of the caption data and menu data to be plaved,
from the "offset metadata ()" in that offset file. The
system firmware 582 supplies the offset information of the
caption data and offset information of the menu data that
have been searched, to the hardware 581.

[6212]

[Processing of Playing Device!



[0217]  On the other hand, in the event that determination is made in step 5106 that the current
playing point-in-time is the playing point-in-time indicated by the "offset IDLE" within the "offset
metadata" that has been searched, the system firmware 582 supplies offset information represented
by the "offset_flag" and "offset value" of the menu data and caption data described correlated to the
current playing point-in-time to the hardware 581. [0218]  Then, in step 5107, the hardware 581 sets
the offset information regarding the menu data from the system firmware 582 as the offset information
for menu data of the current playing point-in-time, and sets the offset information regarding the caption
data as the offset information for caption data of the’carrent playing point-in-time. - 72 - [0219] The
processing of steps 3108 through 3110 is the same as the processing of steps 337 through 339 in Fig.
8, so description thereof will be omitted. [0220] Note that in the fourth embodiment, the "offset
metadata ()" shoiiin Fig. 5 s recbided-imethe disc 501 @sran offset dite, bt then!pffset_metadata ()"
shown in Fig. 10 or Fig. 14 may be recorded in the disc 501 as an offset file. In this case, the reference
file infformatgiressing by the playing device 510 at the time of
executing a BD-J object. This offset setting processing is
started when the system firmware 582 loads the BD-J
application 75 which sets the offset information to the Java
(registered trademark) VM 74, for example.
[0213]
The processing of steps $101 through S103 in Fig. 23 is
the same as the processing of steps 331 through 333 in Fig.
8, so description thereof will be omitted.
(0214}
In step 5104, the system firmware 582 controls the
hardware 71 based on the reference file information
described in the playlist file saved in the hardware 71, and
reads out the offset file from the disc 501. The system
firmware 582 then saves the offset file that has been read
out, 1in the hardware 71.
[0215]
In step 5105, the system firmware 582 searches for the
"offset metadata"™ to be played from the offset file that has
been saved, in the same way as the processing in step $34 in
Fig. 8.
[0216]

In step S106, determination is made by the system

firmware 582 regarding whether or not the current plaving



is described within the playlist file, or is specified by an API. The playing device 510 reads out the
offset file based on that reference file information, and sets the offset information based on the
"offset_metadata ()" of the offset file in the same way as with the second embodiment and third
embodiment. [0221] <Fifth Embodiment> [Configuration Example of Video Data] Fig. 24 is a
diagram illustrating a configuration example of video data recorded in a disc according to a firth
embodiment to which the present invention has been applied. [0222] Note that the disc according to
the fifth embodiment - 73 - has recorded therein video data for the right eye and video data for the left
eye that has been encoded conforming to the MVGImethod or the like, as video data, in the same way
as with the disc 501. [0223]

point-in-time 1s the playing point-in-time indicated by the
"offset_pts" within the "offset metadata" searched in step
3105. In the event that determination is made in step 5106
that the current playing point-in-time is not the playing
poeint-in-time indicated by the "offset pts" within the
"offset metadata"™ that has been searched, the flow stands by
until the current playing point-in-time is the playing
point-in-time indicated by the "offset pts" within the
"offset metadata" that has been searched.

[0217]

OCn the other hand, in the event that determination is
made in step 5106 that the current playing point-in-time is
the playing point-in-time indicated by the "offset pts”
within the "offset metadata"” that has been searched, the
system firmware 582 supplies offset information represented
by the "offset flag" and "offset value"™ of the menu data and
caption data described correlated to the current plaving
point~-in-time to the hardware 581.

[0218]

Then, in step 8107, the hardware 581 sets the offset
information regarding the menu data from the system firmware
582 as the coffset information for menu data of the current
playing peint-in~time, and sets the offset information
regarding the caption data as the offset information for

caption data of the current plaving point-in-time.



Fig. 24 is a diagram illustrating a configuration example of the first dependent unit (picture) in display
order within each GOP (Group of Picture) of video data for the right eye, which is a dependent stream
encoded with the MVO method. [0224] As shown in Fig. 24, situated in the first dependent unit in
display order within each GOP of video data for the right eye are, in order from the beginning, a
dependent delimiter (Dependent delimiter), Subset SPS (Sequence Parameter Set), PPS (Picture
Parameter Set). SEI (Supplemental Enhancement Information), and one or more slice (Slice). [0225]
A dependent delimiter is starting code indicating the head of a dependent unit. A dependent delimiter
includes, for example, information indicating the typé of slices included in the dependent unit. [0226] A
Subset SPS is a header in which is included - 74 - information relating to the entire sequence. A
Subset SPS includes, for example, information indicating the profile of video data for the right eye, and
information ¢di€dting the level of video data for the right eye. Also, for example, the Subset SPS
includes information necessary for calculating a POCS(Picture Order Count). A POC is information

indicating the dispity 6rderof piclife§ [0229ps <106 through 3110 s the same
as the processing of steps S37 through $39 in Fig. 8§, so

description thereof will be omitted.
10220]

Note that in the fourth embodiment, the
"offset metadata ()" shown in Fig. 5 is recorded in the disc
501 as an offset file, but the "offset metadata ()" shown in
Fig. 10 or Fig. 14 may be recorded in the disc 501 as an
offset file. In this case, the reference file information
is described within the playlist file, or is specified by an
API. The playing device 510 reads out the offset file based
on that reference file information, and sets the offset
information based on the "offset metadata ()" of the offset
file in the same way as with the second embodiment and third
embodiment.

[0221]
<Fifth Embodiment>
[Configuration Example of Video Data]

Fig. 24 is a diagram illustrating a configuration
example of video data recorded in a disc according to a
firth embodiment to which the pressnt invention has been
applied.

[(0222]

Note that the disc according to the fifth embodiment



A PPS is a header in which is included information relating to pictures. For example, a PPS includes
information necessary of calculating a POC. [0228] A SEl is information indicating additional
information which is not indispensable for decoding of the VOL (Video Coding Layer). A SEI can be
classified into user SEI information which is information which the user who is the creator of the disc
defines on his/her own (BD User data SEI messages in MVO scalable nesting SEI) and other
information (Other SET messages in MVC scalable nesting SEI). With the disc according to the fifth
embodiment, at least the later-described "offset metadata ()" is described as user SEI information. A
slice is video data of a main image for the right eyé%ncoded with the MVO method, and is the actual
data of a picture. [0229] - 75 - After one or more slices, filler data (Filler Data), end of sequence (End
of Sequence), and end of stream (End of Stream) are situated as necessary. [0230] Filler data is
data addedaé aefist e datad size ond bfisequbice i ifolrhation mpresertir theenteof the

sequence. End oIEstream |si farmation representln%the end of the video data for the right eye. [0231]
da @it eye tnat has been encoded conforming to

the MVC method or the like, as video data, in the same way
as with the disc 501.
[C223]

Fig. 24 is a diagram illustrating a configuration
example of the first dependent unit (picture) in display
order within each GOP (Group of Picture) of videc data for
the right eye, which is a dependent stream encoded with the
MVC method.

[0224]

As shown in Filg. 24, situated in the first dependent
unit in display order within each GOP of videc data for the
right eye are, in order from the beginning, a dependent
delimiter (Dependent delimiter), Subset SPS (Seqguence
Parameter Set), PPS (Picture Parameter Set). SEI
{Supplemental Enhancement Information), and one or more
slice (Slice).

[0225]

A dependent delimiter is starting code indicating the
head of a dependent unit. A dependent delimiter includes,
for example, Information indicating the type of slices
included in the dependent unit.

[0226]

A Subset S5PS is a header in which i1s included



Note that while description is made here with the video data for the right eye being the dependent
stream encoded with the MVC method and the video data for the left eye is the base stream, but an
arrangement may be made wherein the video data for the right eye is the base stream, and the video
data for the left eye is the dependent stream. [0232] Also, "offset_metadata ()" may be described
as information other than user SEI information of a SEI, rather than being described as user SEI
information of the dependent stream. Further, "offset_metadata ()" may be described as a SEI of the
base stream. [0233] [Description Example of "offset_metadata ()"] Fig. 25 is a diagram illustrating a
description example of "offset_metadata ()" describédas user SEl information in - 76 - Fig. 24. [0234]
As shown in Fig. 25, an offset information database is described in "offset_metadata ()".

information relating to the entire sequence. A Subset 3PS
includes, for example, information indicating the profile of
video data for the right eve, and information indicating the
level of video data for the right eye. Also, for example,
the Subset SPS includes information necessary for
calculating a POC {Picture Order Count). A POC is
information indicating the display order of pictures.

(02271

A PPS is a header in which is included information
relating to picturess. For example, a PPS includes
informaticn necessary of calculating a POC.

[0228]

A SEI is information indicating additional information
which 1s not indispensable for decoding of the VCL (Video
Coding Laver). A 3EI can be classified into user SEI
information which is information which the user who is the
creator of the disc defines on his/her own (BD User data SET
messages in MVC scalable nesting SEI) and other information
(Cther SEI messages in MVC scalable nesting SEI). With the
disc according to the fifth embodiment, at least the later-
described "offset metadata ()" is described as user SET
information. A slice is video data of a main image for the
right eye encoded with the MVC method, and is the actual
data of a picture.

[0229]



[0235] Specifically, as shown in A in Fig. 25, in "offset metadata ()" is described the frame rate (frame
rate) of video data for the right eye in which the "offset metadata ()" is included, and the PTS (offset
start PTS) of the head picture in display order in the video data for the right eye is described. The
playing point-in-time of offset screens can be identified by the frame rate and PTS. Also, as shown in A
in Fig. 25, described in the "offset_metadata ()" is the number of frames (number of frames) of the
GOP regarding which the _ _ "offset_metadata ()" is included in the SEI. Further, as shown in A in Fig.
25, described in the "offset_metadata ()" are the number of types of offset information for caption
(number of PG offset sequence) set as to that GOParid the ___number of types of offset information
for menu buttons (number of IG offset sequence) set as to that GOP. The type _ _ _ of offset
information set at the time of playing the video data is specified by the playlist file and so forth.
After one or more slices, filler data (Filler Data),
end of sequence {End of Sequence), and end of stream (End of
Stream) are situated as necessary.
[0230]
Filler data is data added to adijust the data size. End
of seguence is information representing the end of the
sequence. End of stream is information representing the end
of the video data for the right eye.
[0231]
Note that while descripticn is made here with the video
cdata for the right eye being the dependent stream encoded
with the MVC method and the video data for the left eye is
the base stream, but an arrangement may be made wherein the
video data for the right eye is the base stream, and the
video data for the left eye 1s the dependent stream.
[0232]
Also, "offset metadata ()" may be described as
information other than user SEI information of a SEI, rather
than being described as user SEI information of the
dependent stream. Further, "offset metadata (" may be
described as a SEI of the base stream.
[0233]
[Description Example of "offset metadata ()"]

Fig. 25 is a diagram illustrating a description example

of "offset metadata ()" described as user SEI infermation in



[0236] Also, as shown in A in Fig. 25, described in - 77 - "offset_metadata ()" is offset information (PG
offset sequence) for each type of caption offset information, and offset information ’
(IG_offset_sequence) for each type of menu button offset information. Information indicating the offset
direction (offset_direction_flag) and information indicating the offset value (offset_value), set in the
offset screen, are described as the offset information (PG_offset_sequence, IG_offset_sequence), as
shown in B in Fig. 25 and C in Fig. 25. [0237] [Configuration Example of Playing Device] Fig. 26 is
a block diagram illustrating a configuration example of a playing device 610 for playing a disc 601 in
which the above-described video data for the right’éyeTis recorded. [0238]

Fig. 24.
[0234]

As shown in Fig. 25, an offset information database is
described in "offset metadata ()".
[0235]

Specifically, as shown in A in Fig. 25, in
"offset _metadata ()" is described the frame rate
(frame rate) of video data for the right eye in which the
"offset metadata ()" is included, and the PTS
(offset start PTS) of the head picture in display order in
the video data for the right eye is described. The playing
point-in-time cf offset screens can be identified by the
frame rate and PTS. Also, as shown in A in Fig. 25,
described in the "offset metadata ()" is the number of
frames (number of frames) of the GOP regarding which the
"offset metadata ()" is included in the SEI. Further, as
shown in A in Fig. 25, described in the "offset metadata ()"
are the number of types of offset information for caption
(number of PG offset sequence) set as to that GOP and the
number of types of offset information for menu buttons
(number of IG cffset sequence] set as to that GOP. The type
of offset information set at the time of plaving the video
data 1s specified by the playlist file and so forth.
(0236]

Also, as shown in A in Fig. 25, described in



Of the configurations shown in Fig. 26, configurations the same as the configurations in Fig. 20 are
denoted with the same reference numerals. Redundant description will be omitted as appropriate.
[0239] The configuration of the playing device 610 in Fig. 26 primarily differs from the configuration
of the playing device 510 in Fig. 20 with regard to the point that a control unit 611 is provided instead
of the control unit 511, - 78 - and the point that a playing unit 612 is provided instead of the playing
unit 512. [0240]  The control unit 611 controls the playing unit 612 in accordance with instructions
from the input unit 21 by executing a predetermined program. For example, in the same way as with
the control unit 511 in Fig. 20, the control unit 611 féads out a playlist file recorded in the disc 601 in
accordance with an instruction for 3D playing of the disc 601 from the input unit 21, and holds this in
the storage unit 24. The control unit 611 supplies type information, which is information specifying the
type of offseffirfsrmadtiohdepthe daptiohdata aadiménd damatoliseiplayed, described in the playlist file.

[0241] he copfiguration of the playing unit 612 in Fig. 26 primarily differs from the configuration of
the playing SSAooR TG S0 G ooafetio TG potiat o ioBD peder i LF G 621 5 provided

ingead(ﬁﬁh%g@k@éyggyagm@ug%§g@t information (IG offset sequence) for

each type of menu buttcon coffset information. Information
indicating the offset direction (offset direction flag) and
information indicating the offset value (offset value), set
in the offset screen, are described as the offset
informaticn (PG offset sequence, IG offset seguence), as
shown in B in Fig. 25 and C in Fig. 25.

[C237]

[Confilguration Example of Plaving Device]

Fig. 26 is a block diagram illustrating a configuration
example of a plaving device 610 for playing a disc 601 in
which the above~described videc data for the right eve is
recorded.

[0238]

Cf the configurations shown in Fig. 26, configurations
the same as the configurations in Fig. 20 are denoted with
the same reference numerals. Redundant description will be
omitted as appropriate.

[0239]

The configuration of the plaving device 610 in Fig. 26
primarily differs from the configuration of the playing
device 510 in Fig. 20 with regard to the point that a

centrol unit 611 is provided instead of the control unit 511,



[0242] In the same way as with the video generating unit 522 in Fig. 20, the video generating unit
621 decodes the PES packets of video data for the left eye and for the right eye extracted by the PID
filter 521, and supplies video data for - 79 - the left eye and for the right eye obtained as the result
thereof to the 3D display data generating unit 523. Also, the video generating unit 621 searches for
offset information for the caption data and menu data corresponding to the current playing
point-in-time, based on the frame rate and PTS within the "offset metadata ()" included in the user SEI
information obtained as a result of decoding, and the type information from the control unit 611, and
supplies to the 3D display data generating unit 36.’[0243] [Functional Configuration Example of
Playing Device]  Fig. 27 is a diagram illustrating a functional configuration example of the playing
device 610 when executing a BD-J object. [0244]  Of the configurations shown in Fig. 27,
configuratiohg thésaprelas therednfigupdtionsiio Rig.i22 aigdersoted withithe same eeferente
numerals. Redundant description will be omitted as appropriate.
the playving unit 5H1z2.
[0240]
The control unit 611 controls the playing unit 612 in
accordance with instructions from the input unit 21 by
executing a predetermined program. For example, in the same
way as with the ceontreol unit 511 in Fig. 20, the control
unit 611 reads ocut a playlist file recorded in the disc 601
in accordance with an instruction for 3D playing of the disc
601 from the input unit 21, and holds this in the storage
unit 24. The control unit 611 supplies type information,
which is information specifying the type of offset
information for the capticn data and menu data to be plavyed,
described in the plavlist file.
[0241]
The configuration of the playing unit 612 in Fig. 26
primarily differs from the configuration of the playing unit
512 in Fig. 20 with regard to the point that a video
generating unit 621 is provided instead of the video
generating unit 522.
(02427
In the same way as with the video generating unit 522
in Fig. 20, the video generating unit 621 decodes the PES
packets of video data for the left eye and for the right eve

extracted by the PID filter 521, and supplies video data for



[0245]  The configuration in Fig. 27 primarily differs from the configuration in Fig. 22 with regard to
the point that hardware 731 and system firmware 732 are provided instead of the hardware 581 and
system firmware 582. [0246] - 80 - The hardware 731 corresponds to the input unit 21, playing unit
612, storage unit 24, and so forth. Also, the system firmware 732, OS 73, Java (registered trademark)
VM 74, and BD-J application 75 correspond to the control unit 611. [0247]  AS with the system
firmware 72 in Fig. 7, upon a disc 601 being mounted to the hardware 731, the system firmware 732
controls the hardware 731 so as to read out the index file from the disc 601. The system firmware 732
then stores the index file in the hardware 731. [0248] — Also, in the same way as with the system
firmware 72, the system firmware 732 reads out the index file from the hardware 731, and recognizes
an object type and No. corresponding to a title No. to be processed, that is described within the index
file. In the@xamiptd in Bige 271 theftypetofthis object éva BD-Jaobject. [0249he result

thereof to the 3D display data generating unit 523. Also,
the video generating unit 621 searches for offset
information feor the caption data and menu data corresponding
to the current playing point-in-time, based on the frame
rate and PTS within the "offset metadata ()" included in the
user SEI information obtained as a result of decoding, and
the type infeormation from the contrcl unit 611, and supplies
to the 3D display data generating unit 36.

[0243]

[Functional Configuration Examplie of Plaving Devicel

Fig. 27 1s a diagram iilustrating a functional
configuration example of the playing device 610 when
executing a BD-J obiect.

[C244]

Of the configuratiocns shown in Fig. 27, configurations
the same as the configurations in Fig. 22 are denocted with
the same reference numerals. Redundant description will be
omitted as appropriate.

[0245]

The configuration in Fig. 27 primarily differs from the
configuration in Fig. 22 with regard to the point that
hardware 731 and system firmware 732 are provided instead of
the hardware 581 and system firmware 582.

[0246]



In the same way as with the system firmware 72, the system firmware 732 controls the hardware 731
based on the No. of the BD-J object corresponding to the title No. to be processed, so as to read out
the BD-J object to be processed from the disc 601, which is then stored in the hardware 731. After
recognizing the BD-J application 75 to be executed - 81 - based on that BD-J object, the system
firmware 732 activates the Java (registered trademark) VM 74, in the same way as with the system
firmware 72. The system firmware 732 then loads the BD-J application 75 to the Java (registered
trademark) VM 74, in the same way as with the system firmware 72. Note that an arrangement may be
made wherein the Java (registered trademark) VM ¥47s activated in the time between after the disc
601 being mounted to the hardware 731 up to the BD-J application 75 to be executed being
recognized. [0250]  Also, in the same way as with the system firmware 72, the system firmware 732
controls the hardWire Z31dvidespaiise ora piasistyéadoat funetidrmeali-uprfiom #He OS 73

correspondi ; tp a playlist rgﬁout API call-up by the BD-J a pIicatLon 75 so as to read out the playlist
file from the dié& 801 Bhd stdre it. TIE 5§Sentfirhiware 735 Susfliesthetype infdfinafidtfof the

caption dalg and-menty fata o besplaysg, describeg.n the plavistile. o hahardware, (31, [0251]

[Processing or Playing Device] Fig. 28 is & flowchart describing offset setting processing by the
playing device 6Hatthetimeof exeeuting a BQ-d obiegtcHhis wifsetsetting precessing:is - 82 -
applicatiorézg which sets the offset information to the Java (registered trademark) VM 74, for example.
[0247]
AS with the system firmware 72 in Fig. 7, upon a disc
601 being mounted to the hardware 731, the system firmware
732 controls the hardware 731 so as to read out the index
file from the disc 601. The system firmware 732 then stores
the index file in the hardware 731.
(02487
Also, in the same way as with the system firmware 72,
the system firmware 732 reads out the index file from the
hardware 731, and recognizes an object type and No.
cerresponding to a title No. to be processed, that is
described within the index file. In the example in Fig. 27,
the type of this object is a BD-J cbhiject.
[(0249]
In the same way as with the system firmware 72, the
system firmware 732 contrcls the hardware 731 kased on the
Neo. of the BD~-J object corresponding to the title No. to be
processed, so as to read out the BD-J object to be processed
from the disc 601, which is then stored in the hardware 731.

After recognizing the BD-J application 75 to be executed



[0252]  The processing of steps 5151 through 8153 in Fig. 28 is the same as the processing of steps
531 through 833 in Fig. 8, so description thereof will be omitted. [0253]  After the processing of step
5153, in step 5154 the system firmware 732 reads out the type information of the caption data and
menu data to be played from the playlist file saved in the hardware 731, and supplies this to the
hardware 731. [0254] In step 5155, determination is made by the hardware 731 regarding whether
or not the current playing point-in-time is the playing point-in-time of the offset screen identified by the
PTS and the frame rate within the "offset_metadata"” included in the video data for the right eye to be
played. In the event that determination is madein $#ep-5155 that the current playing point-in-time is not
the playing pointin-time of the offset screen, the flow stands by until the current playing point-in-time is
the playing point-in-time of the offset screen. [0255] In the event that determination is made in step
5155 - 83kathatithercurtent playidg pbintin:-fimenis the of the dfisetwereen; the flow advanees to step
S156. In step S156, the hardware 731 sets the offset information for menu data corresponding to the
playing poltSn-fiie and ®%- §fpetifformatis Atkont the/¥ystém firmvidre 7328s thigvofeset information

o e e R LS U g B g st e gt (o opton
playing pointin-dime,che-flow then advances to5teRS18L sava (registered

trademark) VM 74, in the same way as with the system

firmware 72. Note that an arrangement may be made wherein

the Java (registered trademark) VM 74 is activated in the

time between after the disc 601 being mounted to the

hardware 731 up to the BD-J application 75 to be executed

being recognized,

[0250]

Also, 1in the same way as with the system firmware 72,
the system firmware 732 controls the hardware 731 in
response to a playlist readout function call-up from the 0S8
73 corresponding to a playlist readout API call-up by the
BD-J application 75 so as to read out the playlist file from
the disc 601 and store it. The system firmware 732 supplies
the type information of the caption data and menu data to be
played, described in the playlist file, to the hardware 731.
(62511
[Processing of Playving Device]

Fig., 28 is a flowchart describing offset setting
processing by the playing device 610 at the time of
executing a BD-J object. This cffset setting processing is

started when the system firmware 732 loads the BD-J



[0256] The processing of steps 5157 through 3159 is the same as the processing of steps 337
through 339 in Fig. 8, so description thereof will be omitted. [0257] <Sixth Embodiment> [Configuration
Example of Playing Device]  Fig. 29 is a block diagram illustrating a configuration example of a sixth
embodiment of a playing device to which the present invention has been applied. [0258]  Of the
configurations shown in Fig. 29, configurations the same as the configurations in Fig. 20 are denoted
with the same reference numerals. Redundant description will be omitted as appropriate. - 84 - [0259]

- Y

application 75 which sets the offset information to the Java
(registered trademark} VM 74, for exanmple.
[0252]

The processing of steps 8151 through 3153 in Fig. 28 is
the same as the processing of steps S31 through $33 in Fig.
8, so description thereof will be ocmitted.

[0253]

After the processing of step 8153, in step $154 the
system firmware 732 reads out the type information of the
caption data and menu data to be plaved from the playlist
file saved in the hardware 731, and supplies this to the
hardware 731.

[0254]

In step S155, determination is made by the hardware 731
regarding whether or nct the current playing point-in-time
is the playing point-in-time of the offset screen identified
by the PTS and the frame rate within the "cffset metadata"
included in the video data for the right eye to be played.
In the event that determination is made in step S155 that
the current playing point-in-time is not the playing point-
in~time of the offset screen, the flow stands by until the
current playing point-in-time is the playing point-in-time
of the offset screen.

[0255]

In the event that determination is made in step S155



The configuration of a playing device 800 in Fig. 29 primarily differs from the configuration of the
playing device 510 in Fig. 20 with regard to the point that a control unit 811 is provided instead of the
control unit 511 and the point that a playing unit 812 is provided instead of the playing unit 512.
Instead of generating 3D display data, the playing device 800 supplies video data for the left eye and
for the right eye, caption data, menu data, and offset information for the caption data and menu data,
which serve as the basis for 3D display data, to the display unit 821, and the 3D display data is
generated at the display unit 821. [0260] Specifically, the control unit 811 of the playing device 800
controls the playing unit 812 in accordance wittringtructions from the input unit 21 by executing a
predetermined program. For example, the control unit 811 reads out a playlist file recorded in the disc
11 in accordance with an instruction from the input unit 21, and holds this in the storage unit. to
perform 3Diplaying of therdisc 11p [02603F heacontrol unit 844 also séarchés fdreoffsEf aormation
corresponding to the playinaI point-in-time of the caption data and menu data to be played, from the -

85 - "offset Metadatat(yewithinthé PIRMsEle el ftheSstofage GRit 24SPhé tofitrolifit 811 then
supplies tfpj% %%%t rigfoyg@tiog é)ft %%a%tp%zd%ta.an trhnelzaotflstglt1 in];%rgn%{[éol{] of dt‘[;gfgamenu data obtained
as a result of(gt e search to the dslsp ay unit 1. [ Cf .
corresponding to the playving point-in-time and the type
information from the system firmware 732 as the offset
information for the menu data of the current playing point-
in-time, and sets the offset information for caption data
corresponding to the type information as the offset
information for the caption data cof the current playing
point-in-time. The flow then advances to step S$S157.
[0256]

The processing of steps $157 through $159 is the same
as the processing of steps 837 through $39 in Fig. 8, so
description therecf will be omitted.

[0257]
<Sixth Embodiment>
[Configuration Example of Playing Device]

Fig. 28 is a block diagram iliustrating a configuration
example cof a sixth embodiment of a plaving device to which
the present invention has been applied.

(02587

Of the configurations shown in Fig. 29, configurations
the same as the configurations in Fig. 20 are denoted with
the same reference numerals. Redundant description will be

omitted as appropriate.



The configuration of the playing unit 812 primarily differs from the configuration of the playing unit 512
in Fig. 20 with regard to the point that a 3D display data generating unit 523 is not provided. [0263]
The video data for the left eye and for the right eye obtained by the video generating unit 522 of the
playing unit 812, the caption data generated by the caption generating unit 41, and the menu data
generated by the menu generating unit 42, are transmitted to the display unit 821 in a format such as
HDMI (High-Definition Multimedia Interface) or the like. [0264]  In the same way as the 3D display
data generating unit 523 in Fig. 20, the display unit 821 generates display data for the left eye and
display data for the right eye, from the video data §dpplied from the video generating unit 522, and the
caption data and menu data supplied from the graphics generating unit 35, based on the offset
information - 86 - of the caption data and the offset information of the menu data supplied from the
control unit 823 Sthe display unit 821 then performs output based on the 3D display data. As a result,
the user can view a 3D image. [0265] Note that while the playing device 800 in Fig. 29 is a playing
device for playingtRe GR&SEH thE hbble-tseribed By g Gaticss foF playing fie othér discs 201,

e oL Sl a1 dsniy o D daplay i rver nan

device 510 in Fig. 20 with regard to the point that a
control unit 811 is provided instead of the control unit 511
and the point that a playing unit 812 is provided instead of
the playing unit 512. Instead of generating 3D display data,
the playing device 800 supplies video data for the left eye
and for the right eye, caption data, menu data, and offset
information for the caption data and menu data, which serve
as the basis for 3D display data, to the display unit 821,
and the 3D display data is generated at the display unit 821.
[0260]

Specifically, the control unit 811 of the playing
device 800 controls the plaving unit 812 in accordance with
instructions from the input unit 21 by executing a
predetermined program. For example, the control unit 811
reads out a playlist file recorded in the disc 11 in
accordance with an instruction from the input unit 21, and
heolds this in the storage unit. to perform 3D playving of the
disc 11.
[0261]

The control unit 811 also searches for offset
information corresponding te the playing point-in-time of

the caption data and menu data to be played, from the



<Description of 3D Display Data Generating Method> Fig. 30 is a diagram for describing a 3D
display data generating method. [0267]  As shown in A in Fig. 30, the three data of video data for
the left eye, caption data for the left eye, and menu data for the left eye, are synthesized to generate
the display data for the left eye, of the 3D display data. Also, as shown in B in Fig. 30, the three data of
video data for the right eye, caption data for the right eye, and menu data for the right eye, are
synthesized to generate the display data for the right eye. Note that the order of superimposing video
data, caption data, and menu data for - 87 - each eye, is, in order from the bottom, video data, caption
data, and menu data. [0268] While omitted frofibthe drawings, the playing device 210(260, 510,
610, 800) sets offset information each time the playing point-in-time described in the offset information
database comes, as with the offset setting processing in Fig. 8, Fig. 13, Fig. 17, Fig. 23, or Fig. 28, at
the time of'execetingmmaovid objects dswielhin the playlist file held in the

storage unit 24. The contrel unit 811 then supplies the
offset information of the caption data and the offset
information of the menu data obtained as a result of the
search to the display unit 821.

[0262]

The configuration of the playving unit 812 primarily
differs from the configuration of the playing unit 312 in
Fig. 20 with regard to the point that a 3D display data
generating unit 523 is not provided.

[0263]

The video data for the left eye and for the right eye
obtained by the video generating unit 522 of the playing
unit 812, the caption data generated by the caption
generating unit 41, and the menu data generated by the menu
generating unit 42, are transmitted to the display unit 821
in a format such as HDMI (High-Definition Multimedia
Interface) or the like.

[Cz64]

In the same way as the 3D display data generating unit
523 in Fig. 20, the display unit 821 generates display data
for the left eye and display data for the right eve, from
the video data supplied from the video generating unit 522,
and the caption data and menu data supplied from the

graphics generating unit 35, based on the offset information



[0269] Also, "playing” of caption data in the above description means to read out caption data recorded
in a disc and display caption based on the caption data. Also, "playing" of menu data in the above
description means, when executing a movie object, to read out menu data recorded in a disc and
display menu buttons based on the menu data, and when executing a BD-J object, to generate menu
data and display menu buttons based on the menu data. [0270]  While the present embodiment has
been described with menu buttons being generated by a BD-J application, captions, animation, and so
forth, may be generated. [0271]  Note that with the present Specification, steps describing the
program stored in the recording medium - 88 - inclifde 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. [0272]

of the caption data and the offset information of the menu

data supplied from the control unit 811. the display unit
821 then performs output based on the 3D display data. As a
result, the user can view a 3D image.

[0265]

Note that while the playing device 800 in Fig. 29 is a
playing device for playving the disc 11, the above-~described
playing devices for playing the other discs 201, 251, 501,
and 601 may also be arranged to generate 3D display data at
the display unit, rather than generating the 3D display data
at their own playing devices.

[0266]
<Description of 3D Display Data Generating Method>

Fig. 30 is a diagram for describing a 3D display data
generating method.
[(0267]

As shown in A in Fig. 30, the three data of video data
for the left eye, caption data for the left eye, and menu
data for the left eye, are synthesized to generate the
display data for the left eye, of the 3D display data. Also,
as shown in B in Fig. 30, the three data of videc date for
the right eye, caption data for the right eye, and menu data
for the right eye, are synthesized to generate the display
data for the right eye. Note that the order of

superimposing videc data, caption data, and menu data for



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 [0273] 11 disc 20 playing device 22 control unit 31 drive 36 3D display data
generating unit - 89 -

- 87 -

each eye, 1s, in order from the bottom, video data, caption
data, and menu data.
(02687

While omitted from the drawings, the playing device
210(26C, 510, 610, BO0) sets offset informatlion each time
the playing point-in-time described in the offset
information database comes, as with the offset setting
processing in Fig. 8, Fig. 13, Fig. 17, Fig. 23, or Fig. 28,
at the time of executing movie objects as well,

[0269]

Also, "playing” of caption data in the above
description means to read out caption data recorded in a
disc and display caption based on the caption data. Alsc,
"olaying" of menu data in the above description means, when
executing a movie object, to read out menu data recorded in
a disc and dispiay menu buttons based on the menu data, and
when executing a BD-J obiject, to generate menu data and
display menu buttons based on the menu data.

[02701

While the present embodiment has besen described with
menu buttons being generated by a BD-J application, captions,
animation, and so forth, may be generated.

027171
Note that with the present Specification, steps

describing the program stored in the recording medium



CLAIMS [Claim 1] A data structure including:  image data used for 2D (2 Dimensional) display of a
sub-image made up of a caption or menu button; and  a table in which is described, with regard to
said sub-image corresponding to said image data, offset information which is made up of an offset
direction representing the direction of shift of an L image for the left eye and R image for the right eye,
used for 3D display of the sub-image, and an offset value representing the amount of shift, in a
manner correlated with the playing point-in-time of the sub-image. [Claim 2] = The data structure
according to Claim 1, wherein offset information of said sub-image is described, in increments of
screens, in said table in a manner correlated with #i¥e playing point-in-time of the sub-image in
increments of screens. [Claim 3]  The data structure according to Claim 1, wherein offset
information of said sub-image of a first screen is described in said table in a manner correlated with
the playingpointitetine ©f tye first sereeny bad also 6ffset infermatior of sditisubrimageadf a second
screen at a playlng point-in-time - 90 - . )
crder as a matter of course, but 1s not restricted to being
processed in time sequence, and also includes processing
executed in parallel cr individually.
162721
Embodiments of the present invention are not restricted
to the above-described embodiments, and various
mocdifications may be made without departing from the essence
of the present invention.
Reference Signs List
[6273]
11 disc
20 plaving device
22 control unit

31 drive

36 3D display data generating unit



distanced from said playing point-in-time of said first screen by a predetermined interval, is described
in a manner correlated with said predetermined interval. [Claim 4]  The data structure according to
Claim 1, wherein there is a plurality of said tables; and wherein each table is provided with an ID;

and wherein said ID is correlated with said image data. [Claim 5]  The data structure according to
Claim 1, wherein said offset information is set such that said L image and said R image do not run
over the edge of the screen. [Claim 6] A recording medium in which is recorded data of the data
structure according to any one of Claims 1 through 5. [Claim 7] A playing device which, in the event
of playing data of a data structure including  ~ Sithage data used for 2D (2 Dimensional) display of a
sub-image made up of a caption or menu button, and

CLATMS
[Claim 1]

A data structure including:

image data used for 2D (2 Dimensional) display of a
sub-image made up of a caption or menu button; and

a table in which is described, with regard to said sub-
image corresponding to saild image data, offset information
which is made up of an offset direction representing the
direction of shift of an L image for the left evye and R
image for thé right eye, used for 3D display of the sub-
image, and an offset value representing the amount of shift,
in a manner correlated with the plaving point-in-time of the
sub-image.

[Claim 2]

The data structure according to Claim 1, wherein offset
information of said sub-image is described, in increments of
screens, 1in said table in a manner correlated with the
playing point-in-time of the sub-image in increments of
screens.

[(Claim 3]

The data structure according to Claim 1, wherein offset
information of said sub-image of a first screen is described
in said takle in a manner correlated with the playing point-
in-time of the first screen, and also offset information of

sald sub-image of a second screen at a playing point-in-time



a table in which is described, with regard to said sub-image corresponding to said image data, offset
information which is made up of an offset direction representing the direction of shift of an L image for
the left eye and R image for the right eye, used for 3D display - 91 - of the sub-image, and an offset
value representing the amount of shift, in a manner correlated with the playing point-in-time of the
sub-image; reads out and holds said table included in said data; reads out said image data included in
said data; and  in the event that the playing point-in-time of said image data is the playing
point-in-time included in said table, generates and outputs image data of said L image and said R
image from that image data, based on offset inforf@tion described corresponding to that playing
pointin-time. [Claim 8]  The playing device according to Claim 7, wherein offset information of said
sub-image is described, in increments of screens, in said table in a manner correlated with the playing
point-in-tirie ot thecsub-image #reindrerhents of seréents; i n-andevhefeing inithievent that the playing
point-intime of said image data in increments of screens is the playing point-in-time included in said

table, saidplaging delice G&FsalesAnd 6Gtptis frdge dath™of aRE L iage dhdsdid Ripfage in

increments of screens,.from the Sianialge draet%éq: iGnrcIEelrrqe(%tsiq screens, based on the offset information
described corresponding to the playing point-in-time. [Claim f* )

[Claim 4]

The data structure according to Claim 1, wherein there
is a plurality of said tables;

and wherein each table is provided with an ID;

and wherein said ID 1s correlated with said image data.
[Claim 5]

The data structure accerding to Claim 1, wherein said
offset informaticon 1s set such that said L image and said R
image do not run over the edge of the screen.

[Claim &)

A recording medium in which 1s recorded data c¢f the
data structure according to any one of Claims 1 through 5.
[{Cilaim 7]

A playing device which, in the event of playing data of
a data structure including

image data used for 2D (2 Dimensional) display of a
sub-image made up of a caption or menu button, and

a table in which is described, with regard to said
sub-image ceorresponding to said image data, offset
information which is made up of an offset directicn
representing the direction of shift of an L image for the

left eye and R image for the right evye, used for 3D display



-92 -  The playing device according to Claim 7, wherein offset information of said sub-image of a
first screen is described in said table in a manner correlated with the playing pointin-time of the first
screen, and also offset information of said sub-image of a second screen at a playing point-in-time
distanced from said playing point-in-time of said first screen by a predetermined interval, is described
in a manner correlated with said predetermined interval; and wherein, said playing device, inthe
event that the playing point-in-time of said image data in increments of screens is the playing
point-intime of said first screen, sets the offset information described corresponding to that playing
point-in-time as the current offset information, ~ &nd in the event that the playing point-in-time of said
image data in increments of screens is the playing point-intime of said second screen, sets the offset
information corresponding to that playing point-in-time, described correlatedsaid predetermined
interval, as thebdrrentioffset informatibrsn o Ahdgenesdtes andoutputs image data of said L image
and said R image in increments of screens, from the image data in increments of screens, based on
thesetoﬁ@gﬁHﬂﬁnﬁﬁoﬁhRﬁ&n1i@]a manner correlated with the playing

point-in-time of the sub-image;

reads out and holds said table included in said data;

reads out said image data included in said data; and

in the event that the playing point-in-time of said
image data 1s the playing point-in-time included in said
table, generates and cutputs image data of said L image and
said R image from that image data, based on offset
information described corresponding to that playing point=-
in-time.
[Claim 8]

The playing device according to Claim 7, wherein offset
information of said sub-image 1s described, in increments of
screens, in said table in a manner correlated with the
playing point-in-time of the sub-image in increments of
screens;

and wherein, in the event that the playing point-in-
time of said image data in increments of screens is the
playing polnt-in-time included in said table, said plaving
device generates and outputs image data of said L image and
said R image in increments of screens, from the image data
in increments of screens, based on the offset information
described corresponding to the playing point-in-time.

[Claim 9]



-93- The playing device according to Claim 7, wherein there is a plurality of said tables; and
wherein each table is provided with an ID; and wherein said ID is correlated with said image data; and
wherein said playing device reads out, based on said ID correlated with said image data to be
played, said table to which the ID has been provided, in the event that the playing point-in-time
of said image data to be played is the playing point-in-time included in said table that has been read
out, sets the offset information described corresponding to said playing point-in-time as the current
offset information, and generates and outputs image data of said L image and said R image,
from the image data to be played, based on the sét%ffset information. [Claim 11] The playing
device according to Claim 7, said offset information is set such that said L image and said R image do
not run over the edge of the screen. [Claim 12] A playing method, comprising the steps of a playing
device, in the evéneofplayingdats of a<lata structureyinctudidgim 7, wherein offset

information of said sub-image of a first screen is described
in said table in a manner correlated with the playing point-
in-time of the first screen, and also offset information of
sald sub-image of a second screen at a playing point-in-time
distanced from said playing point-in-time of said first
screen by a predetermined interval, 1s described in a manner
correlated with said predetermined interval;

and wherein, said playing device,

in the event that the playing point-in-time of said
image data in increments of screens is the playing point-in-
time of sald first screen, sets the offset information
described corresponding to that playing point-in-time as the
current offset information,

and in the event that the playing point-in-time of said
image data in increments of screens is the playing point-in-
time 0f said second screen, sets the offset information
corresponding to that playving peoint-in-time, described
correlated with said predetermined interval, as the current
offset information,

and generates and outputs image data of said I image
and said R image in increments of screens, from the image
data in increments of screens, based on the set offset
information.

[Claim 107



- 94 - sub-image made up of a caption or menu button, and a table in which is described, with
regard to said sub-image corresponding to said image data, offset information which is made up of an
offset direction representing the direction of shift of an L image for the left eye and R image for the
right eye, used for 3D display of the sub-image, and an offset value representing the amount of shift, in
a manner correlated with the playing point-in-time of the sub-image; reading out and holding said table
included in said data; reading out said image data included in said data; and in the event that the
playing point-in-time of said image data is the playing point-in-time included in said table, generating
and outputting image data of said L image and sai?"R Tmage from that image data, based on offset
information described corresponding to that playing pointin-time. [Claim 131 A program, causing a
computer which executes control to play data of a data structure including image data used for
2D (2 Dimensioridtedisplay of @ subrimmagesmadedipof a captienior menuluttennantlere

is a plurality of said tables;

and wherein each table is provided with an ID;

and wherein said ID is correlated with said image data;

and wherein said playing device

reads oult, based on said ID correlated with said
image data to be played, said table to which the ID has been
provided,

in the event that the playing point-in-time of said
image data to be playved is the playing point-in-time
included in said table that has been read out, sets the
offset informaticn described corresponding to said playing
point-in-time as the current offset information,

and generates and outputs image data of said L
image and said R image, from the image data to be played,
based on the set offset information.
[Claim 11]

The playing device according to Claim 7, said offset
information is set such that said L image and said R image
do not run over the edge of the screen.

[Claim 12]

A playing method, comprising the steps of a playing
device, in the event cf playing data of a data structure
including

image data used for 2D (2 Dimensional) display of a



a table in which is described, with regard to said sub-image corresponding to said image data, offset -
95 - information which is made up of an offset direction representing the direction of shift of an L image
for the left eye and R image for the right eye, used for 3D display of the sub-image, and an offset value
representing the amount of shift, in a manner correlated with the playing point-in-time of the
sub-image; to execute control processing including the steps of: reading out and holding said table
included in said data; reading out said image data included in said data; and in the event that the
playing point-in-time of said image data is the playing point-in-time included in said table, generating
and outputting image data of said L image and sai¥Rimage from that image data, based on offset
information described corresponding to that playing pointin-time. [Claim 14] A program storing
medium in which is recorded a program, which causes a computer, which executes control to play
data of a data-struetigeraclading ¢f a caption or menu butten, and

a table in which is described, with regard to said
sub-image corresponding to said image data, offsst
information which is mede up of an offset direction
representing the direction of shift of an 1 image for the
left eye and R image for the right eye, used for 3D display
of the sub-image, and an offset value representing the
amount of shift, in a manner correlated with the plaving
point-in~time of the sub-image;

reading out and helding sald table included in said
data;

reading out said image data included in said data; and

in the event that the plaving point-in-time of said
image data is the playing point-in-time included in said
table, generating and outputting image data of said L image
and said R image from that image data, based on ocffset
information described corresponding to that plaving point-
in-time.
iClaim 13]

A progranm, causing a computer which executes control to
play data of a data structure including

image data used for 2D (2 Dimensional) display of a
sub-image made up of a caption or menu button, and

a table in which is described, with regard to said

sub-image corresponding to said image data, offset



image data used for 2D (2 Dimensional) display of a sub-image made up of a caption or menu button,
and a table in which is described, with regard to said sub-image corresponding to said image
data, offset information which is made up of an offset direction - 96 - representing the direction of shift
of an L image for the left eye and R image for the right eye, used for 3D display of the sub-image, and
an offset value representing the amount of shift, in a manner correlated with the playing point-in-time
of the sub-image; to execute control processing including the steps of: reading out and holding said

table included in said data; reading out said image data included in said data; and

in the event that

the playing point-in-time of said image data is the $faying point-in-time included in said table,
generating and outputting image data of said L image and said R image from that image data, based

on offset information described corresponding to that playing pointin-time.
information which is made up of an offset directicn

representing the direction of shift of an L image for the

left eye and R image for the right eve, used for 3D display

of the sub-image, and an cffset value representing the

amount of shift, in & manner correlated with the playing

point-in-time of the sub-image;

to execute control processing inciuding the steps of:

reading out and holding said table included in said
data;

reading out said image data included in said data; and

in the event that the playing point-in-time of said
image data is the playving point-in-time included in said
table, generating and outputting image data of said L image
and said R image from that image data, based on offset
information described corresponding to that playing point-
in-time.
[Claim 14]

A program storing medium in which is recorded a program,
which causes a computer, which executes control tc play data
of a data structure including

image data used for 2D (2 Dimensional) display of a
sub-image made up of a caption or menu button, and

a table in which is described, with regard to said
sub-image corresponding to said image data, offset

informaticon which is made up of an offset direction



representing the direction of shift of an L image for the
left eye and R image for the right eye, used for 3D display
of the sub-image, and an offset value representing the
amount of shift, in a manner correlated with the playing
point-in-time of the sub-image;

to execute control processing including the steps of:

reading out and holding said table included in said
data;

reading out said image data included in said data; and

in the event that the playing point-in-time of said
image data i1s the playing point-in-time included in said
table, generating and ocutputting image data of said L image
and sald R image from that image data, based on offset
information described corresponding to that playing point-

in-time.



