DESCRIPTION
INFORMATION PROCESSING DEVICE, INFORMATION PROCESSING METHOD,

PLAYING DEVICE, PLAYING METHOD, AND PROGRAM

Technical Field
{00017

The present invention relates to an information
processing device, information processing methed, playing
device, playving method, and program, and particularly is
related to an information processing device, information
processing method, playing device, playing methed, and
program that enables appropriately playing 3D (Dimension)
image content from a recording medium,

Background Art
[0002]

For example, as contents such as movies and so forth,
two-dimensional (ZD) image contents are mainstreanm, but
racently three-dimensional (3D) image contents wherein
steréoscopic vision i1s enabled have attracted attention.
[0003]

As methods for display of 3D images (hereafter, also
called sterec images), there are various types of methods,
put in cases of using any method, the data amcunt of & 3D
image is greater than the data amount of a 2D image.

[00G4]



Also, high resolution image contents such as movies may
be large in size, and a large capacity recording medium is
necessary in order to record such large size image contents
as 3D images which have a large amount of data.

{0005}

As such a large capacity recording medium, for example
there is a Blu-Ray (registered trademark) Disc such as BD
{Blu~Ray (registered trademark)} ~ROM (Read Only Memory) and
so forth (hereafter, alsc called BD).

(0005673

Now, a file managing device has been proposed wherein
the recording pesition on the recording medium of the signal
being specified with a predetermined unit smaller than a
sector and made into a file by file~cresating means, whereby
even with editing processing such as separating or combining
the filed signals at optional positions the filed signals do
not need to be recorded again on the recording medium s8¢ as
to make into a file only the portion of the signal to be
edited, the editing processing can be performed on only the

ile managing inforﬁation, whereby the editing processing
can be significantly simplified (Patent Document 1).
Citation List
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{0007]
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Summary of Invention
Technical Problem [0008]

Now, according to the current BD standard, how 3D image
content is recorded on a ED, or playved, has not been defined.
[0o09]

Howeveyr, if the method of recording and playing of 3D image
content is dependent con the suthor that authors the 3D image
content, there is a concern that the 3D image content cannot be
appropriately plaved.
foolo]

The present invention has been made in light of such a
circumstance, and is to enable appropriate playing of sterec
image (3D image) content from a recording medium such as BD.
[0011]

Accerding to a first aspect of the present invention, there
is provided a playing device comprising: reading means which read
out, from a recording medium, an interleaved file, which is a file
in which are interleaved, in chunk increments of a predetermined
data amount, a first multiplexed gstream including, cut of a basic
gtream generated by a video stream having been encoded with a
predetermined encoding method and an expanded stream, the basic
stream, and a second multiplexed stream including the expanded

stiream



corresponding to the basic stream, read out a first
information file which is information of the first
multiplexed stream and which has the number of chunks making
up the multiplexed stream and & starting packet number
within the first multiplexead stream for each chunk, and read
out a second information file which is information of the
second multiplexed stream and which has the number of chunks
making up the second multiplexed stream and a starting
packet number within the second multiplexed stream for each
chunk; and separating means to Separate the interleaved file
into the first multiplexed stream and the second multiplexed
stream, using the first information file and the sescond
information file.

{0c12}

An arrangement may be made wherein the chunk is a
collection of source packeits continucusly arrayed on the
recording medium.

[0013]

An arrangement may be made wherein the number of the
chunks that the first information file has and the number of
the chunks that the second information file has are the same
number.

(0014]
An arrangement may be made wherein the first

information file further has information of the total number



of source packets making up the first multiplexed stream;
and the second information file further has information of
the total pumber of source packets making up the second
multiplexed stream.

[CO15E]

An arrangement may be made wherein, when the number of
the chunks that the first informaticon file has is sxpressed
g2g {n + 1), the chunks making up the first multiplexed
stream-as Bl[il (i = 0§ threugh n), and the k'th chunk from
the head of the first multiplezed stream as B[kl, the chunks
making up the second multiplexed stream is expressed as D[i]
{i = § through n}, and the k'th chunk from the head of the
second multiplexed stream as D[k], the starting packet
number of Bl{k] is expressed as SPN_chunk _start 1[k], the
starting packet number of D[k] is expressed as
SPchhunk_startWEEk], the total number of source packets
making up the first multiplexed stream is expressed as
number of source packetsl, and the total number of source
packsts making up the second multiplexed stream_is expressed
as number of scurce_packetsZ, the separating means may be
caused to calculate the number of source packets making up
B[k] by (SPN_chunk_start_llk + 1] - SPN_chunk start 1[k}},
where k = 0 ~ {n - 1), calculate the number ¢f source
packets making up D[k] by (8PN_chunk _start 2[k + 1] -

SPN_chunkwstart_Z[k}), where k = 0 throuvgh (n - 1},



calculate the number of source packets making up Binl by
{number of source packetsl - SPN _chunk start 1inl), and
calculate the number of source packets making up D[n] by
(number of source packets2 -~ SFN_chunk start _Zin]).
[G016]

An arrangement may be made wherein a set of chunks
having the same value of I have the same playing time
regarding BIi] and D[i].

.[0017}

Control means to control readout by the readout means
may be further provided. In this case, the control msans
may be caused to read ocut an BEP map which is informaticn of
the first multiplexed stream and information having the
number of entry points within the first multiplexed straam,
a PTS EP start[i] indicating a PTS (presentation Time Stamp),
and an SPN_EP start(i] which is a source packet number
showing a position for each entry point; detect a
PTS_BP startim] having a value smaller than and nearest a
specified playing start peint-in-time; detect an
SPN_EP startm] corresponding to the PTSuEP_stért{m]; detect
an SPN_chunk start_1[k] having a value smaller than and
nearest SPN_EP_start[m], and k thereof; and determine the
sum of SPN chunk start 1[k] and SPN_chunk start_2[k] as a
readout starting address of the interleaved file.

[0018]



An arrangement may be made wherein the basic stream and the
expanded strsam are the Base view video stream and Dependent
view video stream, respectively, that are generated by the video
gtreams being encoded by H.2 64 AVC/MVC.

[0019]

According to a second aspect cof the present invention,
there is provided & playing method including the steps of:
reading out from a recording medium an interleaved file which
is a file in which are interleaved in chunk increments of a
predetermined data amount with a f£irst multiplexed stream
including, out of a basic stream generated by a video stream
having been enccded with a predetermined encoding method and an
expanded stream, the basic stream, and a second multiplexed
stream including the expanded stream corresponding to the basic
stream; reading out a first information file which is
information of the first multiplexed stream and which has the
number of chunks making up the multiplexed stream and a starting
packet number within the first multiplexed stream for each
chunk, and reading out a second information file which is
information of the second miltiplexed stream and which has the
number of chunks making up the second multiplexed stream and a
starting packet number within the second multiplexed stream for
each chunk; and separating the interleaved file into the first

multiplexed stream and the



gecond multiplexed stream, using the first
information file and the s=second information £ile.
[0020]

According to a third aspect of the present invention, there
is provided a program that causes a computer to execute
processing including the steps of: reading ocut from a recording
medium an interleaved file which is a file in which are
interleaved in chunk increments of a predetermined data amount
with a first multiplexed stream including, cut of a basic stream
generated by a video stream having been encoded with a
predetermined encoding method and an expanded stream, the basic
stream, and a second multiplexed stream including the expanded
stream corresponding to the basic stream; reading out a first
information f£ile which is information of the first smultiplexad
stream and which has the rumber of chunks making up the
multiplexed stream and a starting packet number within the first
multiplexed stream for each chunk, and reading out a second
information file which is information of the second multiplexed
stream and which has the number of chunks making up the second
multiplexed stream and a starting packet number within the
gecond multiplexed stream for each chunk; and separating the
interieaved file into the first mﬁltip1exed stream and the
gsecond multiplexed stream, using the first information file and

the second information file.



(00211

hecording to a fourth aspect of the present invention, there
ig provided an information processing device comprising: setting
meang which set recording state information indicating whether
or not the basic stream data and the expanded stream data is
recorded on an optical disc in the state of being interleaved in
increments of extents which is a predetermined data increment,
in a playing managing information file that manages the playing
of the basic stream and sxpanded stream generated by enceding
multiple pieces of video data with a predetermined encoding
method; and set, in the case of being recorded in the state of
being interleaved in the increments of extents, a virtual file
that manages the basic stream and the expanded stream as the
playing managing information file.

[0022]

An arrangement may be made wherein the setting means further
get identifving information of a ¢lip information file describing
information relating to a clip which is s playing section of the
bagic stream and identifying information of the clip information
file describing information relating to the c¢lip of the expanded
stream that is used to play a 2-dimensional image along with the
bagic stream ¢lip.

[0023]

An arrangenent may be made wherein the setting means
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set information relating to the extents of the basic stream in
the clip informaticn file of the basic stream; and set
information relating to the extents of the expanded stream in
the ¢lip information file of the expanded stream.

[0024]

An arrangement may be made wherein the basic stream and the
expanded stream are the Base view video stream and Dependent
view video stream, respectively, that are generated by the videso
gtreams being encoded by H.2 &4 AVC/MVC.
foo2s]

According to a fifth aspect of the present invention, ﬁhere
is provided an information process method that includes the
steps of: setting recording state information indicating
whether or not the bagsic stream data and the expanded stream data
is recorded on an optical disc in the state of being interleaved
in increments of extents which is a predetermined data
increment, in a playing managing information file that manages
the playing of the basic stream and expanded stream generated
by encoding multiple pieces of video data with a predetermined
encoding method; and setting, in the case of being recorded in
the state of being interleaved in the increments of extents, a
virtual file that manages the basic stream and the expanded

stream in the playing managing information file.
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(0026]

According to a sixth aspect of the present invention, there
ig provided a prcgram that causes a computer to execute
processing including the steps of: setting recording state
information indicating whether or not the basic stream data and
the expanded stream data is recorded on an optical disc in the
state of being interleaved in increments of extents which is a
predetermined data increment, in a playing managing information
file that manages the playing of the basic stream and expanded
stream generated by encoding multiple pieces of video data with
a predetermined encoding method; and setting, in the case of
being recorded in the state of being interleaved in the
increments of extents, a virtual file that wmanages the basic
stream and the expanded stream in the playing managing
information file.

[ooz27]

According o a seventh aspect of the present inventiom,
thers is provided a playing device comprising: control means
to cause the basic ztream and the expanded stream to be read out
from the optical disc, based on a virtual file that manages the
basic stream and the expanded stream that are set in the playing
managing information file, in the case that recording state
information indicating whether or not the basic stream data and
the expanded stream data is recorded on an optical disc in the

state of being interleaved in increments of extents



which is a predetermined data increment, which is set in a
playing managing information file that manages the playing
of the basic strsam and expanded stream generated by
encoding multiple pieces of video data with a predetermined
encoding method, indicates that the data is recorded in an
interleaved state in the extent incraments.

[6028]

Playing means to play the basic stream and the expanded
stream that are read out from the optical disc may be
further provided.

100291

Separating means may be further provided to separate
data read out by the control means into the basic stream
data and the expandad stream data, based on information
relating to the extent set in the respsctive clip
information files, in the case that identifying information
of the clip information file wherein information relating to
the extent of the basic stream is described as information
relating to a clip which is a playing section of the basic
stream and identifying information of the clip information
file wherein information relating to the extent of the
expanded stream is described as information relating to the
clip of the expanded stream which is used for playing of a
three-dimensional image along with the clip of the basic

stream are set in the playing managing information file.



w 13 -

[0030]

An arrangement may be made wherein the information
relating to the extent is a number of a source packet that starts
each cf the extents within a stream f{ile tied tc the clip.
[0031]

An arrangement may be made wherein the basic stream and the
expanded stream are the Base view video stream and Dependent
view video stream, respectively, that are generated by the
video streams being encoded by E.264 AVC/MVC.

[0032]

According to an eighth aspect of the present invention,
there is provided a playing method that includes the steps of:
causing the basic stream and the expanded stream to be read out
from the optical disc, based on a virtual file that manages the
basic stream and the expanded stream that are set in the playing
managing information file, in the case that recording state
information indicating whether cr not the basic stream data and
the expanded stream data is reccrded on an optical disc in the
gtate of being interleaved in increments of extents which is a
predetermined data increment, which is set in a playing managing
information file that manages the playing of the basic stream
and expanded stream generated by encoding multiple pleces of

video data with a predetermined



enceding method, indicates that the data is
recorded in an interleaved state in the extent
increments.

{00333

According to a ninth aspect of the present invention, there
is provided a program that causes a computer to execute
processing including the steps of: causing the basic stream and
the expandsd stream to be read out from the optical disc, based
on a virtual file that manages the basic stream and the expanded
stream that are sef in the playing managing information £ile, in
the case that recording state information indicating whether or
not the basic stream data and the expanded stream data 1g recorded
on an optical disc in the state of being interleaved in increments
of extents which is a predetermined data increment, which is set
in a playing managing information file that manages the playing
of the basic stream and expanded stream generated by encoding
mittiple pieces of video data with a predetermined encoding
method, indicates that the data is recorded in an interleaved
gstate in the extent increments.

[0034]

According to a tenth aspect of the present invention, there
ig provided a playing device comprising; control means which, in
the cage that recording state information, indicating whether or
not baszic gtream data and expanded stream data set in a playing

managing information file that manages the playing of the



basic stream and expanded stream generated by encoding
multiple pieces of video data with a predetermined encoding
method, is recorded on an optical disc in the state of being
interleaved in increments of extents which is =z
predetermined data increment, indicates that the data is
recorded in an interleaved state in the extent increments,
refer to a virﬁual file that manages the basic stream and
the expanded stream that are seft in the playing managing
information file, and in the case that tﬁe identifying
infeormation of the clip information file describing
information relating to a olip which is a playing section of
the expanded stream that is-managed by the virtual file set
as the playving managing information file, and the
identifying information of the clip information file of a
clip of the expanded stream recorded on the optical disc, do
not match, read out the data of the basic stream clip from
the optical disc, and read out data of a clip of the
expanded stream reccrded in a recording medium other than
the optical disc as data of a c¢lip of the expanded stream
used to play three-dimensional images along with the data of
the ¢lip of the basic stream.
[0035]

An arrangement may be made wherein the basic stream and
the expanded stream are the Base View video stream and

Dependent view video stream, respectively, that are
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generated by the videc streams being encoded by H.264
AVC /M.
[003s]

According to an eleventh aspect of the present invention,
thers ig provided a playing method that includes the steps of:
referencing a virtual file that manages the basic stream and the
expanded stream that are set in the playing managing information
file in the case that recording state information indicating
whether or not the basic stream data and the expanded stream data
set in a playing managing informaticon file that manages the
playing'of the basic stream and expanded stream generated by
encoding multiple pieces of video data with a predetermined
encoding methoed, is recorded on an optical disc in the state of
bazing interleaved in increments of extents which is a
predetermined data increment, indicates that the data is
recorded in an interleaved state in the extent increments;
reading out the data of the basic stream clip from the optical
disc in the case that the identifying information of the clip
information file wherein information relating to a clip which
ig a playing section of the expanded stream that is managed by
the virtual file set as the playing managing information file
is described, and the identifying information of the clip
information file of a clip of the expanded stream reccrded on
the optical disc, do not match; and reading out the data of a

clip of the
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expanded stream recorded in a recording medium differing from
the optical disc, as data of a clip of the expended stream used
to play three-dimensional images along with the data of the clip
of the basic stream.
[6037]

2According to a twelfth aspect of the present invention,
there is provided a program that causes a computer to execute
processing including the steps of: referencing a virtual file
that manages the basic stream and the sexpanded stream that are
get in the plaving managing information file in the case that
recording state information indicating whether or not the basic
stream data and the expanded stream data set in a playing
managing information file that manages the playing of the basic
stream and expanded gtream generated by encoding multiple
pieces of video data with a predetermined encoding method, is
recorded on an optical disc in the state of being interieaved
in increments of extents which is a predetermined data
increment, indicates that the data is recorded in an interleaved
state in the extent increments; reading out the data of the basic
stream clip from the optical disc in the case that the
identifying information of the clip information file wherein,
information relating to a clip which ig a playing section of the
expanded stream that is managed by the virtual file set as the
playing managing information file is described, and the

identifving
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information of the c¢lip information file of a clip of the
expanded stream racorded on the optical disc, do not match; and
reading out the data of a clip of the expanded stream recorded
in a recording medium differing from the cptical disc, as data
of a clip of the expended stream used to play three-dimensional
images along with the data of the clip of the basic stream.
{00381

With the above aspects of the present invention, an
interleaved file which is a file in which are interleaved in
chunk increments of a predetermined data amount, a first
multiplexed stream including, cut of a basic stream generated
by a video stream having been encoded with a predetermined
encoding method and an expanded stream, the basic stream, and
a second multiplexed stream including the expanded stream
corresponding to the basic stream is read out from a recording
medium, and a first information file which ig information of the
first multiplexed stream and which has the number of chunks
making up the multiplexed stream and a starting packet nunber
within the first multiplexed stream for each chunk is read out.
Also, a second information file which is information of the
second miltiplexed stream and which has the number of chunks
making up the second multiplexed stream and a starting packet

number within the second multiplexed stream for each chunk
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is read out; and the interleaved file is separated into the first
multiplexed stream and the second multiplexed stream, using the
first information file and the second information file.
{00391l

With the above agpects of the present invention, recording
state information indicating whether or not the basic stream
data and the expanded stream data is recorded on an optical disc
in the state of being interleaved in increments of extents which
ig a predetermined data increment, is set in a playing managing
information file that manages the playing of the basic stream
and expanded gtream generated by encoding multiple pieces of
video data with a predetermined encoding method, and in the case
of being recorded in the state of being interleaved in the
increments of extents, a virtual file that manages the basic
stream and the expanded stream is set as the playing managing
informaticn file.

[0040]

With the above aspects of the present invention, the kasic
stream and the expanded stream are read out from the optical
disc, based on a virtual file that manages the basic stream and
the expanded stream that is set as the playing managing
information file, in the case that recording state information

indicating whether or not the basic stream data
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and the expanded stream data is recorded on an optical disc in
the state of being interleaved in increments of extents which
is a predetermined data increment, which is set in a playing
managing information file that manages the playing of the basic
stream and expanded streasm generated by enceding multiplie pieces
of video data with a predetermined encoding method, indicates
that the data is recorded in an interleaved state in the extent
increments.

[0041]

With the above aspects of the present invention, in the case
that recording state information indicating whether or not the
basic stream data and the expanded stream data set in a playing
managing information file that manages the playing of the basic
stream and expanded stream generated by encoding multiple
pieces of video data with a predetermined encoding methed, is
recorded on an optical disc in the state of being interleaved
in increments of extents which ig a predetermined data
increment, indicates that the data is recorded in an interleaved
state in the extent increments, a virtual file that manages the
basic stream and the expanded stream that is set as the playing
managing information file ig referenced in the case that the
identifying information of the clip information file wherein
information relating to a ¢lip which ig a playing section of the

expanded stream that is managed by the virtual file set in the

playing
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managing information file is described, and the identifying
information of the clip information file of a clip of the
expanded stream recorded on the optical disc, do not match, the
data of the basic stream clip is read out from the optical disc,
and data of a ¢lip of the expanded stream recorded in a reccrding
medium differing from the optical disc is read cut as data of
a ¢lip of the expended stream used to play three-dimensional
images along with the data of the clip of the basic stream.
Advantageous Effects of Invention

[0042]

According to embodiments cof the presezit invention,
stereo image (3D image} contents can be appropriately played.
Brief Description of Drawings
[0043]

Fig. 1 is a diagram illustrating a configuration example
of a playing system including a playing device to which the
present.invention has been applied.

Fig. 2 is a diagram illustrating an example of shooting.

Fig. 3 is a block diagram illustrating a configuration
example of an MVC enccder.

Fig. 4 is a disgram illustrating an example of a
reference image. A

Fig. 5 is a diagram illustrating a configuration

example of a TS.
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Fig. 6 is a diagram illustrating another configuration

example of a TS.

Fig. 7 is a diagram illustrating yet another

configuration example of a TS.

Fig. & is a diagram illustrating an example of

management of an AV stream.

Fig. 9 is a diagram illustrating a cenfiguration of

Main Path and Sub Path.

Fig. 10 is a diagram illustrating
managing configuration of a file to be
cptical disc.

Fig. 11 is a diagram illustrating
PlaylList file.

Fig. 12 is a diagram illustrating
PlayList{) in Fig. 11.

Fig, 13 is a diagram illustrating
{y in Fig. 1Z.

Fig. 14 is a diagram illustrating
subPlayItem (1) in Fig. 13.

Fig. 15 is a diagram illustrating
Flayltem() in Fig. 12.

Fig. 16 is a diagram illustrating
_table {} in Fig. 13.

Fig. 17 is a diagram illustrating

a 30 _PlaylList.

an example of

recorded on an

the syntax of a

the syﬁtax of

the syntax of SubPath
the syntax of

the syntax of

the syntax of an 8TN

a speclific example of
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Fig. 18 is a diagram illustrating the meaning of type.

Fig. 19 is a diagram illustrating the meaning of
SubPath_ type.

Fig. 20 is a block diagram illustrating a configuration
asxample of a playing device.

Fig. 21 is a diagram illustrating a configuration
axanmple of the decoder unit in Fig. 20.

Fig. 22 is a diagram illustrating an example of a
3 Playlist.

Fig. 23 is a diagram illustrating the syntax of a clpi
file.

Fig. 24 is a diagram illustrating a concept of file
management that is performed using the data in Fig. Z2 and
Fig. 23.

Fig. 25 is a flowchart describing playing processing
that is performed according to the 3D _PlayList file in Fig.
22.

¥ig. 26 iz a diagram illustrating an example of the
syntax of chunk_map {}.

Fig., 27 is a diagram illustrating a specific example of
chunk map ().

Fig. 28 is a diagram illustrating the separation of a
chunk.

Fig. 29 is a diagram illustrating another example of a

3D _FlayList.



Fig. 30 ie a diagram illustrating the syntax of a clpi
file, |

Fig. 31 is a diagram illustrating a cencept of file
management that is performed using the dataz in Fig. 29 and
Fig. 30.

Fig. 32 is a fiowchart describing playing processing
that is performed according to the 3D PlaylList file in Fig.
29.

Fig. 33 1is a.diagram illustrating yet another
3D PlayList.

Fig. 34 is a diagram illustrating the syntax of a clpi
file.

Fig. 35 is a diagram illustrating the concept of file
management that is performed using the data in Fig. 33 and
Fig. 34.

Fig. 36 is a flowchart describing playing processing

that is performed according to the 3D_PlayList file in Fig.

33.

Fig. 37 is a diagram illustrating a summary of the
content of the chunk map () in Fig. 27.

Fig. 38 is a diagram illustrating the syntax of an
EPF map ().

¥ig, 39 is a flowchart describing a random access
processing of the playing device.

Fig. 40 is a diagram illustrating an example of
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pesitions specified by the processing in steps 544 and S45.

Fig. 41 is a diagram illustrating SPN_chunk_start [kl
that is identified by the processing in step S546.

Fig. 42 is a diagram illustrating a configuration of an
AV stream recorded on an optical disc.

Fig. 43 is a diagram illustrating an example of a Clip
AV stream.

Fig. 44 is a diagram illustrating an example of an
EP map.

Fig. 45 is a diagram illustrating an example of data
configuration of a source packet indicated by SPN_EP start.

Fig. 46 is a block diagram illustrating a configuration
example of a software fabrication processing unit.

CFig. 47 is a diagram illustrating an example of a
configuration including a software fabrication processing
unit.

Description of Embodiments
{0044]
fConfiguration of Playing System]

Fig. 1 shows a configuration exanple of a playing
system including a playing device 201 to which the present
inventicn has been applied.

[0045]
As shown in Fig. 1, the playing system is configured by

the playing device 201 and & display device 203 being



- 25 -

connected by an HDMI {High Definition Multimedia Interface)
cable or the like. An optical disc 202 such as a BD is
mounted on the playing device 201.

[0046]

A stream necessary for displaying a stereo image {3B
image) of which the number of view points is two, is
recorded on the optical disc 202.

16047]

The data for each stream is recorded on the optical
disc 202 in an interleaved state, in increments o¢f extents,
10048]

The playing device 201 is a player corresponding to 3D
plaving of a stream recorded on the optical disc 202. The
playing device 201 plays a stream that 1ls recorded on the
optical disc 202, and displays the 3D images that have been
obtained by plaving on a display device 203 made up of a
relevision receiver or the like. BAudio ig also similarly
played by the playing device 201, and output from a speaker
or the like provided on the display device 203.

100497

A stream whereby 3D images can be displayed is recorded
on the optical disc 202, As an encoding method to record
the stream on the opticael disc 202, for example, H.264
AVC [Advanced Video Coding)/MVC (Multi-view Video ceding) is

used.



-2 -

[00501
[H. 264 AVC/MVC Profilel]

H. 264 AVC/MVC has an image stream called Base view
video and an image stream called Dependent view video that
are defined. Hereafter, this will be simply called MVC as
appropriate.

[0051]
Fig. 2 is a diagram illustrating an example of shooting.
[0052]

As shown in Fig. 2, shooting is performed by a camera
for an L image and a camera for an R image, with the same
subject as the target therecoi. An elementary stream of a
video shot with the camera for the L image and camera for
the R image is input to the MVC encoder.

{00533

Fig. 3 is a block diagram illustrating a configuration
example of the MVC encoder.
[00541

As shown in Fig. 3, the MVC encoder 211‘15 made up of
an 4. 264/BVC encoder 221, H.264/RVC decoder 222, Depth
computing unit 223, Depandent view video encoder 224, and
multiplexer 225.

(o353

The stream of the video $#1 shot by the camera for L

image to input in the H.264/AVC encoder 221 and Depth
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computing unit 223. Also, the stream of the video #2 shot
by the camersz for R image is input to the Depth computing
unit 223 and Dependent view video encoder 224. The stream
of the video #2 may be input to the H.264/AVC encoder 221
and Depth computing unit 223 and the stream of the video #1
input tc the Depth computing unit 223 and Dependent view
video encoder 224.

[0056]

The H.264/AVC encoder 221 encodes the video #@ as an
H.264 AVC/High Profile video stream, for example. The
H.264/AVC encoder 721 outputs the AVC video stream obtained
by encoding to the H.264/AVC deceder 222 and multiplexer 225
as a Base view video stream.

[0C57]

The H.264/AVC decodsr 222 decodes the AVC video stream
supplied from the H.264/AVC encoder 221, and ocutputs the
stfeam of the video #1 obtained by decoding to the Dependent
view video encoder Z224.

10058]

The Depth computing unit 223 computes the stream of the
video #1 and the stream of the video #2 based on Depth
(parallax}, and outputs the computed Depth data to the
multiplexer 225.

[0052]

The Dependent view video sncoder 224 encodes the stream
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of the video #1 supplied from the H.264/AVC decoder 222 and
the stream of the video #2 input externally, and outputs a
Dependent view video stream.

{10060}

The Base view video does not permit predictive encoding
which uses ancther stream as a reference image, bul as shown
in Fig. 4, predictive encoding is permitted which uses Base
view video as a reference image. For example, in the case
of performing encoding where the L image is a Base view
video and the R image 1s a Dependent view video, the data
amount of the Dependent view video stream obtained as a
result thereof beccomes less compared toe the data amount of
the Base view video stream.

[G061]

Now, because of encoding with R.264/AVC, eastimation in
the temporal direction is performed for Base view video.
Also, estimation in the temporal direction, along with
estimation between views, are performed for bDependent view
video. 1In order to deccde the Dependent view video,
decoding of the corresponding Base view video which is the
refersence scurce at time of encoding, has to be ended
beforehand.

00621
The Dependent view video encoder 224 outputs the

Dependent view video stream cobtained by encoding using such
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estimation between views to the multiplexer 225.
[0063]

The multiplexer 225 multiplexes the Base view videc
stream supplied from the H.264/AVC encoder 221, the
Dependent view video stream supplied from the Depth
computing unit 223 {(Depth data), and the Dependent view
video stream supplied from the Dependent view video encoder
224, as an MPEGZ TS, for example. The Base view wvideo
stream and Dependent view videc stream may be multiplexed
into one MPEG2 TS, or may be included in separate MPEGZ TSs.
10054}

The multiplexer 225 ocutputs the generated TS (MPEGZ T5).
‘The TS output from the multiplexer 225 is recorded to an
optical disc 202 on a recording device along with other
management data, and is provided to the playing device 201
in a form as recorded on the optical disc 202.
(00651

Hereafter, of the two Dependent view videcs, the
Dependent view video made up of Depth information is called
a Dl view video, the Dependent view videoc made up of an R
image is called a D2 view video. Note that the Dependent
view video made up of the R image can he processed as the DI
view video, and the Dependent view video made up of Depth
information processed as the DZ view video.

igc06e6]
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Also, 3D playing that is performed using the Base view
video and D1 view video is called B-D1 playing. The 3D
playing that is performed using the Base view video and D2
view video is called B-D2Z playving.
cte7)

In the case of performing B-Dl playving according to
instructions by a user and sco forth, the playing device 201
reads out and plays the Base view video stream and the DI
view video stream from the optical disc 202,

[0068]

Also, in the case of performing B-D2 playing, the
playing device 201 reads out and plays the Base view video
stream and D2 view video stream from the optical disc 202.
[0069]

Further, in the case of performing normal 2D image
playing, the playing device 201 reads out and plays cnly the
Base view video stream from the optical disc 202.

[0070]

The Base view video stream is an AVC video stream
encoded with H.264/AVC, whereby if a player is compatible
with a BD format, the Base view video stream thereof can be
played, and a 2D image can be displayed.

(0071]
[TS Configuration Examplel

Fig. 5 is a diagram showing a TS configuration example.
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(00723

Streams for esach of the Base view video, Dependent view
video, Primary audic, Base PG, Dependent PG, Base IG, and
Dependent IG are multiplexed in the Main TS in Fig. 5. Thus,
the Dependent view video stream aleong with the Base view
video stream may be incliuded in the Main TS.

[G073]

The Main T8 and Sub TS are recorded in the optical disc
202. The Main TS is a T8 including at least the Base view
video stream., The Sub TS is a T8 that includes streams
cther than the Baze view video stream, and is used along
with the Main TS.

[0074]

Streams For each of the Base view and Dependent view
are prepared for PG and IG also, so that the 3D display is
enabled similar to the video.

100751

Fig. 6 is a diagram showing another configuration
exanple of a TS.
[007¢6]

Streams for each of the Base view videso and Dependent

h

view video are multiplexed in the Main T8 of Fig. 6.
{00771
On the other hand, streams for each of the Primary

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



multiplexed in the Sub TS.
[oevs:

Thus, tﬁe video stream may be multiplexed in the Main
TS and the streams of PG, IG, and so forth multiplexed in
the Sub TS.
[G078]

Fig. 7 is a diagram illustrating yet ancther
configuration example of a T8.
[0080]

Streams for each of the Base view videc, Primary audio,
Base PG, Dependent PG, Base 16, and Dependent IG are
multiplexed in the Main T3 in Fig. 7.
[0081]

On the other hand, the Dependent view video stream is
included in the Sub TS.
06082

Thus, the Dependent view videco stream may at times be
included in a PS8 that is separate from the Base view vidso
stream.
[COB3]
[Application Format]

Fig. 8 is a diagram showing an example of AV stream
management by the playing device 201.
{0084]

Mansgement of the AV stream 13 performed using ftwo
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layers of the PlaylList and Clip, as shown in Fig. 8. The AV
stream may be recorded not only on the optical disc 202, but
also on a local storage of the playing device 201.

[0085]

New, a pair of one AV stream and Clip Information which
is information appended thereto is considered to be one
obiect, and these together are called a Clip. Hereafiex, a
file storing the AV stream will be called an AV stream file.
Also, a file storing the Clip Information will alsc be
called a Clip Information file.

[GCB6]

The AV stream is mapped on the temporal axis, and an
access point for each Clip is primarily specified in the
PlayList with a time stamp. The Clip Information file is
used to find an address that 1s to start decoding within an
AV stream and so forth,

{00871

The PlaylList is a collection of AV stream playing
setti@ns. One playing section in the AV stream is celled a
Playltem. Playltem is represented by an IN point and an OUT
point in the playing section on the temporal axis. As shown
in Fig. 8, the PlaylList is made up of one or multiple
Playltems,

[cogs?’

The PlayList that is first from the left in Fig. B is
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made up of two PlayItems, and from the two Plaviitems thersof,
the front half portion and latter half portion ¢f the AV
stream included in the Clip cn the left side are refergnced,
respectively.

[00829]

The PlaylList that is second from the left 1s made up of
one PlayvItem, whereby the entire AV stream included in the
Clip on the right side is referenced.

[C0801

The PlavList that is third from the left is made up of
two Playitems, and from the two PlayItems thereof, a portion
having an AV streanm included in the Clip on the left side
and a portion having an AV stream included in the Clip on
the right side are referenced, respectively,

{0091}

For example, in the case that the Playitem on the left
side that is included in the PlaylList that is First from the
left is specified as a plaving target by a disk navigation
program, playing is performed of the front half portion of
the AV stream included in the left side Clip, which is
reference by the PlayItem therecf. Thus, the Playlist is
used as playing management information to manage the playing
of the AV streams.

[00G2]

Within the PlaylList, the playing path made according to
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the array of one or more PlayItems is called a Main Path.
[G0893]

Also, within the Playlist, a playing path made
according to one or more SubPlayltems, parallel to the Main
Path, is called & Sub Path.

(00943

Fig. 9 is a diagram showing a configuration of a Main
Path and a Sub Path.

[00%95]

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

{0096}

The above-described Base view video stream is managed
a5 a stream that a Playitem making up the Main Path
references. Also, the Dependent viewlvideo stream is
managed as a stream that a SubPlayltem making up the Sub
Path manages.

100971

The PlayList in Fig. 2 has one Main Path made up from
the array of three PlayItems, and three Sub Paths.
[ooog]

The PlayItem making up the Main Path has an ID set in
sequence from the beginning. The Sub Paths also have IDs of
Subpath _id=0, Subpath_id=l, and Subpath_id=2, in seqguence

from the beginning.
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[0099]

With the example in Fig. 8, one SubPlavitem is included
in the Sub Path of Subpath id=0, and twe SubPlayltems are
included in the Sub Path of Subpath id=1. Also, cne
SubPlayItem is included in the Sub Path of Subpath id=2.
(01001

At least a video siream {main imags data) is included
in the clip AV stream reference by one Playltem.

[0101]

Also, one or nmore audio streams plaved with the same
timing as {synchronized with} the video stream included in
the Clip AV stream may be included in the Clip AV stream, or
may not be included,

101021

One or more streams of caption data (PG {Presentation
Graphic)) of the bit map that are played synchronized with
the video stream included in the Clip AV sitream may be
included in the Clip AV stream, or may nct be included.
[0103]

One or more IG {Interactive Graphic) streams that are
played synchronized with the video stream included in the
Clip AV stream file may be included in the Clip AV stream,
or may not be included. &An IG stream is used to display
graphics such as a button operated by a user.

10104)
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A video stream, and zero or more audio streams zerc or
more PG streams, and zerc or more IG streams that are plaved
synchronized therewith are multiplexed in the Clip AV stream
which cne PlayiItem references.

{01053

Also, one SubPlayIltem references a video stream, audio
stream, or PG stream or the like of a stream that differs
from the Clip AV stream {(separate stream} which the Playitem
reference,

[o1cel

Managing the AV stream using such PlayList, PlayIltem,
and SubPlayitem is disclosed in Japanese Unexamined Patent
Application Publication No. 2008-2532740 and Japanese
Unexamined Patent Application Publication WNo. 2005-348314,
for example,

[0107]
{Directory Configuration]

Fig. 10 is a diagram showing an example of management
configuration of a file to be recorded on the optical disc
202.

[0108]

As shown in Fig. 10, the files are managed in a
hierarchical manner with the directory configuraticn. COne
roct directory is created on the optical disc 202. Below

the root diresctory iz the range managed with one recording
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playing system.
[0108]

A BDMV directory is placed below the root directory.
(0110}

Immediately below the BIMV directery, an Index file
which is a file having the name set as "Index.bdmv" and a
MovieObject file which is a file having the name set as
"MovieCbject.bdnv™ are stored.

[6111]

Below the BDMV directory, a BACKUP directory, PLAYLIST
directory, CLIPINF directory, STREAM directory and so forth
are provided.

[0112]

PlayList files describing the Playlists are stored in
the PLAYLIST directery. Each PlayList file is set with a
name combining a five-digit number and the extension ".mpls®.
One PlayList file shown in Fig. 10 is set with the file name
of “00000.mpls™.

[0113]

Clip Information files are stored in the CLIPINF
directory. Fach Clip Information file is set with a name
combining a five-digit number and the extension ".clpi”.
[0114]

The three Clip Information files in Fig. 10 are set

with the file names "00001.clpi®, "00002.clpi™, "00C03.clpi®,
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respectively. Hereafter, Clip Informaticon files will be
called clpi files, as appropriate.
[0115]

For example, the "00001.clpi” clpi file is a file
describing information relating to a Clip of a Base view
video.

[011¢]

The "00002.clpi™ clpi file is a file describing
information relating to a Clip of a D2 view video.
f0117]

"G0003.clpi® clpi file is a file describing information
relating to a Clip of a D1 view video.

[0118]

Stream files are stored in the STREAM directory. Each
stream file is set with a name combining a five-digit number
and $#he extension ".m2ts", or a name combining a five-digit
number and the extension ".ilvi". Hereafter, files having
rhe extension ".m2ts" set will be called miZts files, &s
appropriate. Also, fileé having the extension ".ilvt" set
will be called ilvt files.

(0119}

The “00001.m2ts" m2ts file is a file for 2D playing,
and by specifying this file, readout of the Base view videco
stream is performed,

[0120]
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The "00002.m2ts™ m2ts file iz a D2 view video stream
file, and the "00CG03.m2ts™ mi2ts file is a Dl view video
stream file.

{01213

The "10000.ilvt"™ ilvt file is a file for B-Dl playing,
and by specifying this file, readout of the Base view video
stream and D1 view video stream is performed.

101221

The "20000.1lvt" ilvt file is & file for B-D2 plaving,
and by specifying this file, readout of the Base view video
stream and D2 view video stream is pericrmed.

[0123]

Resides that shown in Fig. 10, directeries that store
audio stream files and so forth are alsc provided below the
BDMV directory.

[0124]
[Syntax of Various Data]

Fig. 11 is a diagram showing the syntax of a Playldst
file.
[0125]

The PlayList file is a fils that is stored in the
PLAYLIST directory in Fig. 10 and is set with the extension
".mpls”.

{012¢}

type indicator in Fig. 1l indicates the type of file of



"yxxxx.mpls™.
[0127]

version number indicates the version number cof
vxxxx.mpls™. The version number is made up of a four-digit
 pumber. For examples, "0240%, which indicates that this is a
®3D Spec version", is sst in the Playlist file for 3D
playing. A PlayList wherein Playlist files set with "0240°
are described is a later-described 3D PlaylList.

{01283

PlaylList start address indicates the head address in
the PlayList(), having a relative number of bytes from the
head byte in the PlayList file as units.

[0129)

PlayListMark start address indicates the head address
in the PlaylListMark ()}, having a relative number of bytes
from the head byte in the PlayList file as units.

[6130]

ExtensionData start_address indicates the head address
in the ExtensionData (), having a relative number of bytes
from the head byte in the PlayList file as units.

{0131]

Following the ExtensionData_start_address, a 1560-bit
reserved for_future_use is included.
{0132]

Parameters relating to playing contrel of the Playlist,



such as playing restrictions, are stored in
AppInfoblayListi).
[0133]

Parameters relating to Main Path and Sub Path and so
forth are stored in PlayList(). The content of PlayListi)
will be described later.

(013431

Mark information of the PlayList, i.e. information
relating to a mark, which is a jump destination {(Jjump point)
in a user operation or command that commands a chapter Jjump
or the like, is stored in PlayListMark().

[0135]

ExtensionData {} iz formed so as to enable insertion of
private data thereto.
{G136]

Fig. 12 is a diagram showing the syntax of the
PlayList{) in Fig. 1l.

[0137]

length is an 32-bit integer with no sign which shows
the number of bytes from immediately following the length
field to the end of the PlaylList(). That is to say, the
length indicates the number of bytes from
reserved for future use to the end of the PlayList.

[0138]

Following length, 16-bit reserved for future use is
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prepared.
{0139]

number of Playltems is a leé-bit field indicating the
number of Playltems in the PlayList. In the case of the
example in Fig. 9, the number of Playltems is three. The
value of Playltem id is assigned from zero in the order that
PlayItem() appears in the PlaylList. For example,
PlayItem id = ¢, 1, 2 in Fig. % are assigned.
10140}

numpber of SubPaths is a lé-bit field indicating the
number of 3Sub Paths in the Playbist, In the case of the
example in Fig. 9, the number of Sub Paths is three. The
value of SubPath_id is assigned from zerc in the order that
SubPath {) appears in the PlayList. For example, Subpath_id
= (, 1, 2 in Fig. 9 are assigned. In a for-sentence
thereafter, PFlayItem() iz referenced only for the number of
Playitems, and SubPath {} iz referenced only for the number
of Suk Paths.
[06141]

Fig., 13 is a diagram indicating the syntax of the
SubPath () in Fig. 1Z2.
{01423

length is a 32-bit integer with no sign which shows the
number of bytes from immediately following the length field

to the end of the PlavList(i. That 1s to say, the length



indicates the number of bytes from reserved for future use
to the end of the Playlist.
[0143]

Following the length, 16-bit reserved for future use is
prepared.
101447

SubPath type is an 8-bit field indicating the type of
Sub Path application. SubPath type is used in the case of
indicating, for example, which type a Sub Path is of audio,
bitmap caption, or text caption.
[0145]

Following SubPath type, 15-bit reserved for future use
is prepared.
10146
| is repeat_SubPath is a one-bit field specifying the
playing method of a Sub Path, and indicates whether Sub Path
playing is repeatedly performed between Main Path playing or
whether to perform Sub Path playving only once. For example,
this is used in the case that the playing timing of the Clip
t+hat the Main Path references and the Clip that the Sub Path
reference [in a case wherein the Main Path is a path of &
still image slide show, and 3ub Path is a path of audic that
is background music) .
[0147]

Following is_repeat SubPath, B-bit



reserved for future use is prepared.
[0148]

number of SubPlayltems is an 8-bit field indicating the
number of SubPlayltem in one Sub Path {number of entries).
For example, the number of SubPlavitems of the SuPlayltem
wherein SubPath id = 0 in Fig. 9 is 1, and the
number_ of SubPlayItems of the SuPlayltem wherein SubPath id
= 1 is Z. In a for-sentence thereafter, SubPlayIltem({} is
referenced only the number of SubPlayItems.
[0149]

Fig. 14 is a diagram showing the syntax of the
SubPlayltem {i} in Fig. 13.
10150]

length is & 16-bit integer with no sign which shows the

number of bytes from immediately following the length field

to the end of the Sub Playltem{).

The SubPlayItem (i) in Fig. 14 describes separately a
case wherein the SubPlayltem references one Clip and the
case of referencing multiple Clips.

101521

& case wherein the SubPlayltem references one Clip will
be described.
01531

Ciipwlnfozmationmfilewname (01 indicates the name of
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the Clip Information file referenced by the SubPlayltem.
{0154]

Clip codec_identifier [0} indicates a codec method of
the Clip. Following Clip codec_identifiexr [0},
reserved for future use is prepared.
[0155}

is_multi Clip_entries is a flag indicating the
existence of a multi Clip registration. In the case that
the is_multi Clip_ entries flag ig on, syntax in the case
that the SubPlayItem references multiple Clips is referenced.
i06156]

ref to STC_id [0] is information relating te STC non-
centinuous points (non=-continuous points of system time
base) .
{01571

SubPlayltem IN time indicates the starting position of
a Sub Path playing section, and SubPlayItem OUT time
indicates the end position.
[0158]

sync Playltem id and sync_start PTS of Playltem
indicate the peint-in-time on the temporal axis of the Main
Path that the Sub Path starts playing.
10159]

SubPlayItem IN_ time, SubPlayltem OUT_time,

sync_Playltem_id, and sync_start _PTS of Playltem are used in



common by the Clip referenced by SubPlayltem.
[0160]

Description will be glven in the case that "if
{is multi Clip entries == 1lb" and that SubPlayltem
references multiple Clips.
[0161]

num_of Clip entries indicates the number of Clips fo be
referenced. The number of Clip Information file nane
[Subclip entry id] specifies the number of Clips, excluding
Clip_Information file name [0].
101621

Clip codec identifier [SubClip entry id] indicates the
codec method of the Clip.
[0163]

ref to STC id {subClip entry id}] is information
relating te STC non-continuocus peints (non-continuous peoints
of system time base). Following ref to_ 3TC_id
[SubClip entry id], reservedmfor“future_use iz prepared.
[0164]

Fig. 15 is a diagram indicating the syntax of a
Playitem() in Fig. 12.
[0165]

length is a 16-bit integer with no sign which shows the
number of bytes from immediately following the length field

to the end of the PlayItem(}.
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[0168)]

Clip Information file name [0] indicates the name of
the Clip Information file referenced by the Playitem. Note
that the same five-digilt number is included in the file name
of the m2ts file including the Clip and the file name ©f the
clip Information file cerresponding thereto.

[0167]

Clip_codec_identifier {0] indicates a codec method of
the Clip. Following Clip_codec identifier {C],
reserved for future use is prepared. Following the
reserved for future use, 1s_multi angle and
connection conditicn are included.

[0ileg]

ref to STC id [0] is information relating to STC non-
continuous points (non-continucus points of system time
base) .

[016%]

IN time indicates the starting position in the Playltem
playing section, and_OUT_time indicates the ending position.
[Q170]

Following OUT_time, U0 mas_table(),

Playltem random_access_mode, and still mode are included.
[0171]
Information of an AV stream that an chisct Playltem

references is included in the 3TN takle (). Also, in the
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case there is a Sub Path that to be plaved in a manner
correlated with the object Playltem, informaticn of the AV
stream that the SubPlayltems making up the Sub Path
references also included.
(01723

Fig. 16 is a diagram showing the syntax of the
STH _table (} in Fig. 15.
[0173]

The STN table {} is set as an attribute of the Playltem.

[0174]

length is a 16~bit integer with no sign which shows the
number of bytes from lmmediately fellowing the length field
to the end of the PlaylList{). Following the length, 16-bit
reserved for future use is prepared.
[0175]

number of video_stream sntries indicates the number of
streams £o be entered (registered) in the STN _table {},
wherein a video stream id is provided,
{0178}

video stream id is informetion to ldentify the video
stream. For example, a Base view video stream is identified
by the video stream id herein.
(01771

An ID of the Dependent view videc stream may be defined

within the STN tabkle (}, or may be found by calculaticons, by
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adding a predetermined value to the ID of the Base view
video stream.
(01781

video stream number is a videc stream number that is
used to switch the videco, and that can be seen by the user.
[4178]

number of audio_stream entries indicates the number of
streams of the first audic stream to be entered in the
STN table {}, wherein an audio_stream id is provided,
audic stream id is information to identify the audio stream,
and audioc stream number is an audio stream number that is
used to switch the audio, and that can ke seen by the user.
[0180]

number of audio streamZ entries indicates the number of
streams of the second audio stresam to be entered in the
STH table {), wherein an audioc stream i1d2 is provided.
avdio stream_idZ is information to identify the audio stréam,
and audio stream numper is an audic stream number that is
used to switch the =sudio, and that can be seen by the user.
In this example, switching the audioc to be played is enabled.
[0181]

number of PG_txtS8T_stream entries indicates the number
of streams to be entered in the STN_table (), wherein a
PG_txtST_stream id is provided. A PG streanm having a bit

nap caption subjected to run-length encoding and a text
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caption file (txt3T) are entered herein. The
PG_txtST_stream id is informaticn to identify the caption
stream, and PG_txtST_stream number is a caption stream
number that is used to switch the captions, and that can be
seen by the user.
[¢182]

number of IG_stream entries indicates the number of
streams to be entered in the 8TN table {}), wherein an
IG_stream id is provided. IG streams are entered herein.
The IG stream_id is information to identify the IG stream,
and IG_stream number is a grephics stream number that is
used to switch the graphics, and that can be seen by the
user.
[0183]

IDs of the Main TS and Sub TS are also fegistered in
the STN table (). The fact that the ID therecf is a TS ID
and not an slementary stream is described in the
stream attribute ().
10184)
{Specific Example of PlayList]

Fig. 17 is a diagram illustrating a specific example of
the 3D PlayList which is a PlayList for 3D plaving.
[0185]

For ease of description, a number and ":" indicating

the row number is shown on the left side of Fig. 17. The



number and ":" herein do not make up the 3D Playlist.
[0186]

The number_ of PlayItems in the second row correéponds
to number of Playltems in Fig. 12, and indicates the number
of Playltems in the 3D Playiist. F¥rom the second row to the
eighth row are descripticns relating to the PlayItems. That
is to say, from the third row to the eighth row correspond
to the PlayItem descripticns using the for sentence in Fig.
12.

161871

The ref to B clpi_file_name in the fifth row
corresponds to Clip Information file name [CG] in Fig. 13,
and indicates the five-digit number, excluding the extension
" m2rs", of the file name of the mZts file storing the Base
view video stream. With this descoription, the mZts file to
be referenced and the clpi file of the Base view video Clip
are identified.

(G188}

The type in the sixth row shows a Base view video and
the type of array on the optical disc 202 of the D1/D2 view
videc data correlated thersto. type is set, using the
reserved for future use which follows the
Clip_codec_identifier [0] in Fig. 13, for example.

[0189]

Fig. 18 is a diagram showing the meaning of type.
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[0190]

That the value of type is 0 indicates that the Base
view video, Dl view video, and D2 view video are not
interleaved.

(01931}

In this case, both ¢f the existing DL1/D2 view videos or
one of the packets are multiplexed to one M?EGEmTé along
with the Base view video packet.

10192}

ey

That the value of type is 1 indicates that the Base
view video, D1 view video, and D2 view video are all
interleaved.

[0193]

T this case, three TSs of a first TS that includes the
B view videco, & second TS that includes the DIl view video,
and a third T8 that includes the D2 view video are
interleaved on the optical disc 202 in increments of extents.
[0154)

- The fact that the value of type is 2 indicates that the
Rase view video and D1 view video are interleaved.
[0195]

In this case, two TSs of a first TS that inciudes the B
view video and a second TS that includes the Dl view video
packet are interleaved on The eptical disc 202 in increments

of extents. The D2 view videc packet may be multiplexed in



~he first TS. Also, the D2 view video packet may be
multiplexed in the second TS.
[0196]

The fact that the value of type is 3 indicates that the
Base view video and D2 view video are interleaved.

(013277

Tn this case, two TSs of a first TS that includes the B
view video packet and a second TS that includes the D2 view
video packet are interleaved on the optical disc 202 in
increments of extents. The D1 vlew vidso packet may be
multiplexed in the first TS. Also, the D1 view wvideo packet
may not be multiplexed in the second T53.

[0198]

Returning to the description in Fig. 17, the 3TN_table
in the seventh row correspends to the STN table [} in Fig.
15. As described with reference to Fig. 16, the ID of each
stream to be referenced in the 3D PlayList is described in
the STN _table.

[0199]

The number of SubPaths in the ninth row corresponds to
the number_of_SubPaths in Fig. 12, and indicates the number
of SubPaths in the 3D PlayList., From the ninth row to the
fourtesenth row are descriptions relating to the SubPath.
That is to say, from the tenth row to the fourtsenth row

correspond to descriptions of the SubPath using a for-
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sentence in Fig. 12.
(02001

The SubPath type in the twelfth row correspends to the
SubPath type in Fig. 13, and shows the type of SubPath.
{0261)

Fig. 19 is a diagram showing the meaning of the
SubPath_type.

[6202]

To describe what is primary of the various values shown
in Fig. 19, the fact that the value of SubPath_type is 38
indicates that this is a Sub Path that plays the D2 view
video.

[0203]

Also, the fact that the value of the SubPath_type is 9
indicates that this is a Sub Path that plays the Dl view
video.

[0204]

The ref to clpi file_name in the thirteenth row in Fig.
17 corresponds to the Clip_ Information file name [0} in Fig.
14,

[0205]

*n the case that the SubPath plays the DL view video,
the ref to clpi_file name indicates the five-digit number,
sxcluding the ".m2ts” sxtension, of the file name of the

mots file storing the DI view videc. With this description,



the clpi file to be referenced is identified.
(02061

On the other hand, in the case that the SubPath2 plays
the D2 view video, the ref to clpil file name in the
thirteenth row indicates the five-digit number, excluding
the ".m2ts" extension, of the file name of the m2ts file
storing the D2 view video.

[0207]

From the sixteenth row to the thirtieth row, this is
description relating to interleaved file info (3, i.e., &an
ilvt file. For example, description relating to an 1lvt
file is prepared, using reserved_ for future use in the
PlayItem() and SubPath {}.

[G208]

From the seventeenth row to the twenty-second row, this
is description in the case that the value of the type in the
sixth row is 1 and that the Base view wvideo, Dl view video,
and D2 view video are all interleaved.

{020%]

The ref to D1-B interleaved file name in the eighteenth
row indicates the five-digit number, excluding the ".ilvt”
extension, of the file name of the 1lvt file for playing the
Base view video and D1 view video.

[0210]

The ref te D2-B_interleaved file name in the nineteenth



row indicates the five-digit number, excluding the ".iivt"
extension, of the file name of the ilvt file for plaving the
Base view video and D2 view videco.

(0211)

The ref to Dl _clpi file name in the twentieth row
indicates the Ffive-digit number, sxcluding the ".m2ts"
extension, of the File name of the m2ts file storing the DI
view vide, With this description, the clpi file to be
referenced at the time of plaving the m2te file of the D1
view vide is identified.

(02121}

The ref to_D2_clpi_ file name in the twanty-first row
indicates the five-digit number, excluding the ".mZts"
exténsion, of the file name of the m2ts file storing the D2
view vide. With this description, the clpi file to be
referenced at the time of plaving the m2ts file of the D2
view vide is identified.

(02131

From the twenty-third row to the twenty-sixth row, this
ie¢ description to be referenced in the case that the value
of type in the sixth row is 2, and the Base view video and
D1 view video are interleaved.

(0214}
The ref to D1-B_interleaved_file name in the twenty-

fourth row indicates the five-digit number, excluding the
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m_1ivt® extension, of the file name of the ilvt file for
playing the Base view video and Dl view vidso.
[G215]

The ref to D1_clpi_file name in the twenty-f£ifth row
indicates the five~digit number, excluding the ".m2ts™
extension, of the file name of the mits file storing the D1
view vide. With this description, the clpi file to be
referenced at the time of playing the m2ts file of the DL
view vide is identified.

(02161

From the twenty-seventh row tc the thirtieth row, this
is description +o be referenced in the case that the value
of type in the sixth row is 3, and the Base view videc and
D2 view video are interleaved.

(02171

The ref to D1-B_interleaved file name in the twenty-
eighth row indicates the Five-digit number, excluding the
w_i1vyt" extension, of the file name of the ilvt file fer
playing the Base view video and DZ view videco.

[0218}

The ref to D2 _c¢lpi_file name in the twenty-ninth row
incdicates the five-digit number, excluding the ".m2ts”
extension, of the file name of the m2ts file storing the DZ
view vide. With this description, the clpi file to be

referenced at the time of playing the mzts £ile of the DZ



view vide is identified.
[0219]

Thus, in the case that the data is interleaved on the
pptical disc 202, information is described in the
3D Playlist wherein the file name of the clpi file
corresponding to the Clip AV stream can be identified for
the D1 view video and D2 view video also.

[022C]
[Configuration Example of Playing Device 201]

Fig. 20 is a block diagram showing a configuration
example cof the playing device 201.

[0221]

The controller 251 executes a control program that is
prepared beforehand, and controls the overall operations of
the playing device 201.

[oz222]

For example, the controller 251 controls a disk drive
252 to read out a PlaylList file for 3D playing. Also the
controller 251 causes the Main TS and SubTS to be read cut,
basaed on the IPs registered in the STN_table, and supplies
these to the decoder unit 256.

[0223]

The disk drive 252 reads cut data from the optical disc

262 under control of the controller 251, and ocutputs the

read out data to the controller 251, memory 233, oOT decoding
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unit 256.
[0224]

The memory 253 stores data and so forth necessary for
the controller 251 to execute various types of processing,
as appropriate.

[0225]

A local storage 254 is made up of an HDD (Hard Disk
Drive), for example. D1/D2 view video streams and so forth
that are downloaded from a sexrver 272 are recorded in the
local storage 254. The streams recorcded in the local
storage 254 are also supplied to the decoder unit 256 as
appropriate.

[0226]

An internet interface 25% performs communication with
the server 272 via a netweork 271 .under control of the
controller 251, and supplies the data downloaded from the
server 272 to the local storage 254.

{0227]

From the server 272, data to update the data recordead
on the optical disc 202 is downloaded. The downloaded D1/D2
view video streams can be used along with the Base view
video streams recorded on the optical disc 202, whereby 30
playing of content differing from the content on the optical
disc 202 can be realized. When the DL/DZ view video streams

are downloaded, the content of the PlaylList is zlso updated



as appropriate.
(62281

The decoder unit 256 decodes the streams supplied from
the disk drive 252 or local storage 254, and outputs the
ohtained video signal to the display device 203, The audioc
signal is also output to the display device 203 via a
predetermined path.

[D228]

The operating input unit 257 is made up of input
devices such as buttons, keys, touch panel, Jog dial, mouse,
and so forth, and a receiving unit to receive signals such
as infrared rays that are transmitted from a predetermined
remote commander. The operating input unit 257 detects user
operations, and supplies the signals showing the detected
operating content to the controller 251.

{02307

Fig. 21 is a diagram showing a configuration example of
the deceder unit 256.

(02311

&L separating unit 281 separates the data supplied from
the disk drive 252 under control of by the controller 251
into data of packets making up the Main T8 and data of
packets making up the Sub T5. Fox example, the T8 read ocut
from the optical disc 202 is supplied to the separating unit

281 ba=sed on the stream IDg described in the STH takle () of



the 3D Playiist file.
[0232)

The zeparating unit 281 outputs and stores the
separated packets making up the Main 75 in the read buffer
282, and outputs and stores the packetis making up the Sub T8
in the read buffer 285,

[0232}

3lsc, the separating unit 281 cutputs and stores the
packets making up the Sub TS supplied from the local storage
254 to the read buffer 285.

{0234}

As describad above, there are cases wherein the DL/DZ
view vide downloaded from the server 272 are stored in the
local storage 254. When instructed to play along with the
Base view video recorded on the optical disc 202, the Dl/DZ2
view vide streams serving as Sub TS are read out from the
local storage 254 and supplied to the separating unit 281.
{0235]

A PID filter 283 assigns the packets making up the Main
TS stored in the read buffer 282, based on the PID set in
each packet. The PIDs of the packets making up the Base
view videc, the PIDs of the packets making up the Dl view
video, and the PIDs of the packets making up the D2 view
video are each specified by the controller Z5%1.

102367
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The PID filter 283 reads out the Base view vidso
packets included in the Main TS from the read huffer 282,
and outputs and stores this in an ES buffer 284. An ES
(Elementary Stream} made up of Base view video packets is
gtored in the ES buffer 284.

[0237]

Also, in the case that the DL/D2 view vide packets are
multiplexed in the Main T8, the packets thereof are
extracted based on the PIDs, and output to a switch 287.
[6238]

The PID filter 286 reads out the DI/D2 view vide
packets included in the Sub TS from the read buffer 285, and
cutputs this to the switch Z87.

10238}
Note that processing for only the Base view video and
1/D2 view video are described, but as described with
reference to Fig. 5, graphics data such as PG and IG may be
muitiplexed to the Main T8. Similarly, as described with
reference to Fig. 6, subtitle data and graphics data other
‘than the D1/D2 view vide may be multiplexed also to the Sub
TS,
(02403
The PID filter 283 and PID filter 286 appropriately
" assign the data thereof basad on the PID, and outputs this

to predetermined output destinations. A decoder to decode
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graph*cs.data or the like is connected teo an ocutput
destination terminal icircle) shown in the block of the PID
filter 283 and PID filter 286 in Fig. Z1.

(02411

The switch 287 outputs and stores the D1/DZ view vide
packets supplied from the FID filter 283 to the ES buffer
288. Alsc, the switch 287 outputs and stores the D1/D2 view
vide packets supplied from the PID f£ilter 286 in the ES
huffer 288. FES made up of D1/D2 view video packets are
stored in the ES buffer 288,

[0242]

The switch 289 outputs the Base view videc packets
stored in the BES buffer 284, and the packets to be subjected
to decoding within the DL/DZ view video packets stored in
the ES buffer 288, to the decoder 2%0. Point-in-time
information such as DTS (Decoding Time Stamp) is set in a
PES packet of the Base view video and D1/D2 view video, and
readout is performed from the buffer based on the point-in-
time information thereof.

[0243]

The video decoder 290 decodes the packets supplied from
the switeh 289, and outputs the data of the Base view video
or D1/D2 view video obtailned by decoding.

[0244)]

[Example 1 of 3D _PlayList]
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Fig. 22 1s a diagram showing an example of the
3D PlayList.
[0245]

The 3D PlayList described in the "00000C.mpls" PlayList
file in Fig. 22 is a PlayList that manages the plaving of
the optical disc 202 wherein the Base view videc, D1 view
video, and D2 view videc are all interleaved. That is to
say, the value of type is 1.

02467

In the example of Fig. 22, the ref to B clpi file name
of the PlayIltem{) is "00001". From this description, in the
case of playing "00001.m2ts"™ which is a Base view video mits
file, referencing the "00001.clpi" clpi file in Fig. 10 is
identified.

[0247]

Also, the SubPath type of SubPath () [1] is "8". The
fact that the SubPath type is "9" indicates that the first
subPath herein is a Sub Path to play the D2 view video.
[0248]

The refmto_clpi_file_name of SubPath ()} [1] 1s "0000Z".
From this description, in the case of playing the D2 view
video, referencing the "00002.clpi" clpi file in Fig. 10 is
identified.

102493

The SubPath type of SubPath () [2] is “g», That the



SubPath type is "B" indicates that the second SubPath herein
is a Sub Path te play the Dl view video.
(0250}

The ref to clpi_file name of SubPath {3} [2) is "COOG3™.
From this description, in the case of playing the Dl view
video, referencing the "00003.clpi" clpi file in Fig. 10 ig
identified.

[02513

The ref to D1-B_interleaved file name of the
interleaved file info {} is 10000, From this description,
in the case of performing D1-B plaving, referencing the
n10000.1i1lve™ ilvt file in Fig. 10 is identified.

{02527

Also, the ref to D2-B_interleaved file name of the
interleaved_file_infc {y is "20000". From this description,
in the case of performing D2-B playing, referencing the
"20000.Live"™ ilvt file in Fig. 10 is identified.

[0253]

The ref to Dl _clpi_file name is "000037. From this
descripticon, in the case of playing the Dl view video,
referencing the "00003.clpi" clpi file in Fig. 10 is
identified,

[0254]
The ref to D2_clpi_ file name is "00002"., From this

description, in the case of playing the D2 view video,



referencing the "00002.clpi" c¢lpi file in Fig. 10 is
identified.
[0255]

Fig. 23 is a diagram showing the syntax of the clpi
file used along with the 3D PlayList in Fig. 22.

[0256]

A in Fig. 23 is a diagram showing an example of a
“00001.clpi® clpi file. As described above, the
"OO00L.clpi™ clpi file is a file to be referenced in the
case of playing "00001.m2ts" which is a Base view video mZts
file.

[0257]

number of source_packetsl indicates the number of
source packets included in the 00001 .m2ts” m2ts file.
[0258]

EP map indicates position information of an entry point
{EP} within the TS included in the "0000l.m2ts™ m2ts file.
[0258] ‘

chunk _map () indicates a Source Packet Number (SPN)
indicating the starting position for each chunk, in order
from the head chunk, for the T3 included in the 0000 . m2Es"
m2ts file.

[0260]
A chunk belongs to one TS, and is a collection of

Source packets that are arrayed continucusly on the optical
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disc 202. Now, description will be given as one chunk being
applicable to one extent arrayved on the optical disc 202.
10261}

chunk map () indicates the length of each chunk. A
specific example of the chunk map () will be described later.
{0262]

B in Fig, 23 is a diagram showing an example of a
"O0002.clpi™ clpi £ile. The "00002.clpi" clpi file is a
file to be referenced in the case of plaving the DZ view
video.

[0263]

C in Fig. 23 is a diagram showing an example of a
“OOOD3.clpi"'cl@i £ile. The "00003.clpi" c¢lpi file is a
File to reference in the case of playing the Dl view video.
The description content of B in Fig. 23 and C in Fig. 23 are
rhe same as shown in A in Fig. 23.

[C264]

Fig. 24 is a diagram showing a concept of file managing
that is performed using the data in Fig. 22 and Fig. 23.
[0265]

As shown in Fig. 24, file managing is performed in a
form of a three-layer configuration of a physical layer,
file svstem laver, and application layer. The 3D_PlayList
in Fig. 22 and the c¢lpil file in Filg. 23 are the application

layer information.



[026¢6]

The physical layer is the layer of the optical disc 202
wharein the Base view video, D1 view video, and D2 view
video are all recorded in a state of being interleaved.
{0287}

With the example in Fig. 24, a D1 view video chunk, DZ
view video chunk, and Base view video chunk are arrayed in
the order therecf. In Fig. 24, the block denoted by the
letter "B" indicates the Base view video chunk, the block
denoted by the letter "D1" indicates the Dl view videc chunk,
and the block denoted by the letter "D2" indicates the D2
view video chunk.

10268]

Thus, the extents {chunks) of the Base view video, DI
view video, and D2 view video are arrayed so as to be
interleaved on the optical disc 202. Interleaving array
means & cyclic array whereln extents from the same type of
stream are not adjacent,

[0269]

In the file system_iayer, a stream file (m2ts file,
ilvt file) specified by the application with a file name and
the wvarious chunks on the optical disc 202 are correlated.
The file system is a UDF file system, for example.

[0270]

As shown in Fig. 24, the "00001.m2ts”™ m2ts file is made
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up of Base view video chunks arrayed on the optical disc 20z.
ig271]

Also, the "00002.m2ts" m2ts file is made up of D2 view
video chunks arrayed on the optical disc 202,

[0272]

The "00003.m2ts™ m2ts file is made up of DI view vides
chunks arrayed on the optical disc 202.

[0273]

The "20000.ilvt"™ file is made up of D2 view video
chunks and Base view video chunks arrayed on the optical
disc 202.

[0z74]

The "10000.ilvt" file is made up of DL view video
ehunks and Base view video chunks arrayed on the optical
disc 202.

{0275]

In the case that "00001.m2ts"™ is specified by the
appiication and data readout is instructed in crder to
perform 2D playing, the Base view video chunk is read out in
accordance with the managing by the file system.
1¢gz27e6]

Also, in the case that "10000.1ilvt” is specifiad by the
application and data readout is instructed in order to
perform B-D1 playing, the D1 view video chunk and Base view

video chunk are read out in accordance with the managing by
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the file system,.
L0277

In the case that "20000.ilvt" is specified by the
applicaticon and data readcut is instructed in order to
perform B-2D playing, the D2 view video chunk and Base view
video chunk are read out in accordance with the managing by
the file system.

[0278]
[{Operating Example 1]

Now, plaving processing that is performed in accordance
with the 3D PlayList file in Fig. 22 will be described with
reference to the flowchart in Fig. 25.

[0279]

In step 81, the controller 251 confirms from the value
of the type, that the Base view video, Dl view videc, and D2
view video are all interlieaved.

(02801

In this case, in step 82, the control 251 gees to read
interleaved_file info ().
(02811}

In step 33, the controllier 251 determines whether or
not B-Di playing has been instructed, based on user
operaticns and so forth.

{0282]

In the case determination is made in step 53 that B-Di
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playing has been instructed, in step 84 the controller 251
specifies Y10000.1ilvt™ (ref to DI-B interleaved file name)
described in the interleaved file info (), and causes a Base
view video chunk and D1 view video chunk to be read out from
the optical disc 202 through the UDF fils system.

{0z283]

The Base view video chunk and Dl wiew video chunk that
have been read out by the disk drive 252 are supplied to the
separating unit 281 of the decoder unit 256.

{0284}

In Step $5, the separating unit 281 separates the
supplied data inteo "00001.m2ts" m2ts file data and
"a0003 . m2ts" mits file data, based on the chunk map () of
the "00001.clpi" (ref to B clpi_file name) and the chunk map
() of the "00003.cipi" {(ref to DI clpi_file name} in Fig. 23.
The separating unit 281 outputs the "00001.m2ts™ m2ts file
data to the read buffer 282, and outputs the "O0003 . m2ts"
mits file data to the read buffer 285. Separation of data
performed using the chunk_map {y will be described later.
[0285]

The “00001.m2ts® m2ts file data stored in the read
buffer 282 is supplied to a decoder 290 via the PID filter
283, ES buffer 284, and switch 289. The "00003.m2ts™ ml2ts
file data stored in the read buffer 285 is supplied te the

decoder 280 wvia the PID Ffilter 286, switch 287, EB buffer
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288, and switch 289.
[0286]

In step 56, the decoder 290 decodes (plays;) packets
that are sequentially supplied from the switch 283.
[0287]

on the other hand, in the case that determination is
made in step 83 that B-D1 playing is has not been instructed,
i.e., in the case thét determination is made that B-D2
playing has been instructed, in step 87 the controller 251
specifies "20000.ilve? (ref to _D2-B_interleaved file name)
described in the interleaved file info (), and causes a Base
view video chunk and D2 view videc chunk to be read out from
the optical disc 202 through the UDF file system.
102883

In step 88, the separating unit 281 separates the
supplied data into "00001.m2ts” mZts file data and
"Oo002.m2es® m2ts file data, based on the chunk map () of
the "00001.clpi" (ref to B clpi_file name) and the chunk map
{(} of the "00002.clpi" (ref to D2 _clpi_file name). The
separating unit 281 outputs the "00001.m2ts” m2ts file data
to the read buffer 282, and outputs the "00002.m2ts" m2ts
file data to the read buffer 285,
[0283]

Thersafter, the "00001.m2ts" m2ts f£ile data and the

"OO002 .m2ts™ m2ts Ffile data is supplied to the decoder 280,
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similar to at the time of B-DL playing, and is played in
step S6.

[ozaol

[Data Separation Using chunk _map{)]

Fig. 26 is a diagram showing an example ¢f the syntax
of a chunk_map ().
[0291]

numper of_chunks indicates the number of chunks to be
referenced. After the number of chunks, chunk information
for only the number specified here is described.

[0282]

SPN_chunk start [1] indicates the SPN {length), with
the starting position of the head chunk as a base, for
example, from the position of the base rherecf to the
starting position of each chunk. The SPN to the starting
position of each chunk is described in order from the head
chunk.

[0293]

Fig. 27 is a diagram showing a specific example of a
chunk _map {}.
{02941

A in Fig. 27 is a chunk map () describad in the
"O0001.cipi” clpi file, wherein number of chunks is {(n + 1).
[0285]

Also, 3PN _chunk_start [11 is 0, cl, ©2, ..., cn.
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10296}

The Ffirst value 0, as shown in C in Fig. 28, indicates
rhat the SPN is 0, with the starting position of the head
chunk of the Base view video included in the "00001l.m2te"
mZts file as a base, from the position of the base thereof
to the starting position of the first chunk (B[O]).

(02973

The second value ¢l indicates that the SPN from the
base position to the starting position of the second chunk
({1l is <l.

[0298]
the third value c2? indicates that the SPN from the base

nozition te the starting position of the third chunk (B[2]}

[0299]

The ntl'th value cn indicates the 5PN from the base
position to the starting position of the n+l'th chunk (BInl)
which is the last chunk 1s cn.

[0300]

R in Fig. 27 is a chunk map (} described in the
"00002.clpi® clpi file, wherein number of chunks is (n + 1).
[0301]

Also, SPN_chunk start [il is ¢, bl, b2, ..., bn.

{63021

The first value 0, as shown in B in Fig. 28, indicates
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that the SPN is 0, with the starting poesition of the head
chunk of the D2 view video included in the "C0002.m2ts" m2ts
file as a base, from the position ©f the base therecf to the
starting position of the f£irst chunk (D2[C};.

(0303}

The second value bl indicates that the SPN from the
base position to the starting position of the second chunk
{D21131) is bl.

103041

The third value b2 indicates that the SPN from the base

position to the starting position of the third chunk (DZ[Z]}

is b2.
(03053

The n+l°'th walue bn indicates the SPN from the base
position to the starting position of the n+l'th chunk
{(D2(nl) whicﬁ is the last chunk is bn.
10306}

¢ in Fig. 27 is s chunk map {) described in the
"00003.clpi™ ¢lpi file, wherein number of chunks is (n + 1).
[06307]

Also, $PN chunk start [i] is 0, al, a2, ..., an.
[0308]

The first value 0, as shown in A in Fig., 28, indicates
that the SEN is 0, with the starting positicn of the head

chunk of the D1 wisw video included in the "O0003.m2ts"™ mEts
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file as a base, from the position of the base thereof to the
starting position of the first chunk (D1[01).
[03091

The second value al indicates that the 3PN from the
base position to the starting position of the second chunk
{B1{1]} is al.

[G310]

The third value a2 indicates that the SPN from the base
position to the starting position of the third chunk (DL[2}])
is a2.

{03113

The n+l'+h value an indicates the 3PN from the base
position to the starting position of the n+l‘th chunk
{bi{n)} which is the last chunk is an.

[03127

Di[il, D2[i], and B[i] are arrayed cyclically on the
optical disc 202 in the order shown in D of Fig. Z28.
(0313]

Tn the case that the data read out from the optical
disc 202 is supplied from the disk drive 252, the separating
unit 281 separates the data of SPN worth that equates to al
from the head of the supplied data as D1{0], based on the
description of three chunk map (} in Flg. 27.

[0314]

Also, the separating unit 281 separates 3PN worth of
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data equivalent to bl from the position at the end of D1{0]
as D2[0}, and separates SPN worth of data eguivalent to cl
from the position at the end of D2{0] as B[O].

[0315]

The separating unit 281 separafes SPN worth of data
equivalent te a2-al from the position at the end of B[(] as
Dli1y.

[0316]

The separating unit 281 separates SPN worth of data
equivalent to b2-bl from the position at the end of DI[1l] as
D2[11, and separates 5PN worth of data‘equivalent to c2-¢l
from the positien at the end of D2{11 as BI[1l1.

103171

Note that the chunks to be subject to separating are
only Di[i] and B[i] in the case of performing B-Dl plaving,
and are only D2{i], B{i] in the case performing B-D2.

[0318]

Thus, the data separation by the separating unit 281 is
performed using information of the length of each chunk
descriped in the chunk map {(i.

1463197

chunk map{) will pe given supplemental description,
1032071

When the type = 0, chunk_map () is optional ({(not

needed) for a c¢lpi file to bae referenced by
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ref to B clpi_ file name. In the case that there is a
chunk map (), the player must ignore the chunk map ()
thereof.

[0321]

Also, chunk map () is cptional {not needed)} for a clpi
file corresponding to an m2ts file on the local storage 254.
in the case there is a chunk map (), the player must ignore
the chunk map () thereof.

[0322]

When the type = 1, the corresponding three TSs of Base
view video TS, D1 view wvideo T8, and D2 view video TS are
each divided in chunks of the same number (n + 1}
respectively., That 1s to say, for D173, D27i3, and RIi] in
Fig; 28, chunks of a pair having the same value of index 1
are divided so as to have the same playing time.

103231

Similarly, when the type = Z, the corresponding two TS8s
of Base view video TS and D1 view video TS are each divided
in chunks of the same number {(n + 1} respectively. That is
to say, for interleaved DL1[i], B[il, chunks of a pair having
+he =ams value of index i are divided so as to have the same
playing time.

[0324]
When the type = 3, the corresponding two TSs of Base

view video T8 and D2 view video T8 are sach divided in
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chunks of the same number (n + 1} respectively. That is to
say, for interleaved D2[i}, B[il, chunks of a pair having‘
the same value of index 1 are divided so as to have the same
playing time.
f0325]
[Bxampls 2 of 3D Playlist]

Fig. 2% is a diagram showing another example of the
3D PlayList.
(03261

The 3D Playlist described in the Playlist file of
"O000.mpls® in Fig. 28 is a Playlist managing the playing of

the optical disc 202 wherein Base view video and D2 view

Tt

o say, the valus of the

. . ,
video are interleaved. That is

mxcept for the point wherein the descriptiocn of SubFath
is only the description of subPath referencing DZ wview video
and the point that the descriptions of interleaved file_info
{} differs, the description of the 3D PlayList in Fig. 29 is
similar te the description in Fig. 22.
[0328]

That is to say, the SubPath type of the SubPath () is
"g®  The fact that the SubPath type is "9" indicates that
the SubPath herein is a sub path playing the D2 view video.

[C329]



Also, the ref to clpi file name 1s "000027.
[0330]

ref to D2-B_interleaved_file_name of the
interleaved file info () in Fig. 29 is "20000". From this
description, in the case of perferming D2-B plaving,
referencing the "20000.ilvt" ilvt file in Fig. 10 is
identified.

[G331]

Also, ref to D2 clpi_file name is "00002". From this
description, in the case of performing playing the D2 view
video, referencing the "00002Z.clpi" clpi file in Fig. 10 is
identified.

(3321

Fig. 30 is a diagram showing the syntax of a clpi file
that is used along with the 3D FlayList in Fig. Z9.
10333]

A in Fig. 30 is a diagram showing an gxample of a
"0000L.clpi™ clpi file, and B in Fig. 30 is a diagram
showing an example of a "00002.clpi” clpi file. 1In eithexr
clpi file, an EP map and the above-described chunk map {}
description are incliuded.

[0334]

Fig. 31 is a diagram showing a concepc cf file managing

that is performed using the data in Fig. 22 and Fig. 30.

[0335]
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As illustrated in Fig. 31, the physical layer is a
layer of the optical disc 202 wherein the Base view video
and D2 view video are recorded in an interleaved state.
[0336]

The *00001l.m2ts" m2ts file 15 made up of Rase view
video chunks arrayed on the optical disc 202.

103371

Also, the "00002.m2ts”™ m2ts file is made up of D2 view
video chunks arrayed on the optical disc 202,

[0338]

The "20000.1ilvt" ilvt file is made up of DZ view video
chunks and Base view video chunks arrayed on the optical
disc Z0Z.
i0338]

In the case that "00001.m2ts” is specified by the
application and data readout is instructed in order to
perform 2D playing, the Base view video chunk is read out in
accordance with the managing by the file system.

[0340G]

In the case that "20000.ilvt" is specified by the
application and data readout is instructed in order to
perform B-2D playing, the D2 view vides chunk and Base view
vides chunk are read out in accordance with the managing by
the file system,.

{0341}
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[Operating Example 2]

Playing processing that is performed according to the
3D_PlayList file in Fig. 29 will be described with reference
+o the flowchart in Fig. 32.

[0342]

In step 311, the controller 233 confirms from the value
of the type that the Base view video and D2 view vidso are
interleaved.

(63431

Tn this case, in step $12 the controller 231 goes to

read the interleaved file infec (].

(0344}

in the case that B-D2 playing has besen instructed,; in
step 513 the controller 251 specifies the "20000.1ilvt"
(refmto*DZ-Bwinterleaved_file*name} described in the
interleaved_file_info {y, and causes the Base view video
chunks and D2 view video chunks to be read out from the
optical disc 20Z.

[0345]

The Base view video chunks and D2 view video chunks
read out by the disk drive 257 ars supplied to the
separating unit 281 of the decoder unit 256.

[0346]
In step $14, the separating unit 281 separates the

supplied data into nQO00T.m2ts" m2ts file data and
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"G0002.mPts" m2ts file data, based on the chunk map () of
the "00001.clpi” (ref to B clpi_file name) and the chunk map
(Y of the "{000Z.clpi" (ref_tomD2wclpi~filemname}. The
separating unit 281 outputs the "0000L.m2te" m2ts file data
to the read buffer 282, and outputs the "(0000Z.m2ts" m2ts
file data to the read buffer 285.

[0347]

The "0000L.m2ts™ m2ts file data stored in the read
buffer 282 is supplied to the decodexr 2230, via the PID
filter 283, ®S5 buffer 284, and switch 289. On the other
hand, the data of the "N0002.m2ts" mZts file stored in the
read buffer 285 is supplied to the decoder 290 via the PID
fFilter 286, switch 287, ES buffer 288, and switch 28%.
10348)

In step S15, the decoder 290 decodes the packets
supplied seguentially Irom the switch 289,

[0349]
[Example 3 of the 3D PlayList]

Fig., 33 is 2 diagram showing vet another example of the
3D _PlayList.
[0350]

The 3D Playlist described in the Playlist file
"00000.mpls™ in Fig. 33 is a playlList to manage the playing
of the Base view video and D2 view video recorded on the

optical disc 202 and the DI view videc recorded on the local
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storage 254. On the optical disc 202, the Base view video
and D2 view video are interleaved. |
[0351]

The value of type of the Playltem{) is 3, since this
indicates the type of data array on the optical disc z202.
{03521

The SubPath _type of SubPath {y [1i is ™9". That the
SubPath_type is "9" indicates that the first Sulb:Path herein
is a Sub Path to play the D2 view video.

(03531

The ref_tomclpimfile_name of SubPath () [1} is "00002".
From this description, in the case of playing the DZ view
video, referencing the "00002.clipl" clpi file in Fig. 10 is
identified.

[0354]

The SubPath_type of SubPath () 21 is "8". That the
SubPath type is "8" indicates that the second SubPath herein
ig a Sub Path to play the D1 view video.

[0355]

The refwto~clpiwfilemname of subPath {} {21 is "000G3"M.
From this description, in the case of playing the D1 view
video, referencing the "00003. clpi” clpi file recorded in
the local storage 254 is identified.

[0356]

Description relating to the second SubPath hereln is
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added when the D1 view video is downloadsd.
[0357]

The ref to D2-B interleaved file name of the
interleaved file info (} is "20000". From this descripﬁion,
in the case of performing B-D2 playing, referencing the
"20000.1i1ve" ilvt file in Fig. 10 is identified.

[3358]

Also, the ref to D2 clpi file name is "000C2". From
this description, in the case cof playing the D2 view video,
referencing the "00002.clpi™ clpi file in Fig. 10 is
identified.

[0359]

Nota that on the local storage 254, the DI view video
is not interleaved, whereby an ilvt file relating to the DI
view videc is not needed.

(03601

Fig. 34 is a diagram showing syntax of the clpi file
used along with the 3D PlayList in Fig. 33.

10361]

A in Fig. 34 is a diagram showing an example of &
"0000L.clpi” clpi file, and B in Fig. 34 is a diagram
showing an example of a "00002.clpi™ clpi file. With either
clpi file, descriptions of an EP_map and chunk _map ()} are
incliuded.

(63621
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Fig. 35 is a diagram showing a concept of file managing
performed using the data in Fig. 33 and Fig. 34.

[0363]

As shown in Fig. 35, the physical layer is the laysr of
the optical disc 202 wherein the Base view video and D2 view
video are recorded in an interleaved state and the local
storage 254 wherein a DI view video file that the second
subPath references is recordsd.

[0364])

With the example in Fig. 33, the file name of the m2ts
file storing the Dl view video is "00003.m2ts™. Also, the
file name of the clpi file corresponding to "00003.mZts" is
*O0003 ., clpl”.

[6365]

The "00001l.m2ts” m2ts file is made up of Base view
video chunks arraved on the optical disc 202Z.
[0366]

Zlso, the "00002.m2ts" m2ts file is made up of D2 view
video chunks arrayved on the optical disc 202.

[0367]

The "20000.1i1vt" ilvt file is mede up of DZ view video
chunks and Base view video chunks arrayed on the optical
disc 202.

{0268}

in the case that "00001.m2ts" is specified by the
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application and data readout is instructed in order to
perform 2D playing, the Base view video chunk is read ocut in
accordance with the managing by the file systemn.

[0368]

In the case that "00001.m2ts" is specified by the
application and data readout is instructed in order to
perform B-D1 playing, the Base view video chunk is read out
in accordance with the managing by the file system. Also, a
N1 view video m2ts file is read out from the local storage
254, specifying "00003.m2ts" in accerdance with the
description of the second SubPath of the 3D_PlaylList in Fig.
33.

[0370]

In the case that "20000.ilwt" is specified by the
application and data readout 1s instructed in order to
perform B-D2 playing, the D2 view video chunk and Base view
video chunk are read out in accordance with the managing by

the £iles system,

[Operating Example 31

Playing processing that is performed in accordance with
the 3D PlayList file in Fig. 33 will be described with
reference to the flowchart in Fig. 36.
103721

In step Szi tre controller 251 confirms from the valus



of the type that Base view video and D2 view video are
interleaved.
(6373}

In this case, in step 522 the controller 251 goes to
read the interleaved file info [}.
[0374]

In step S23 the controller 251 determines whether or
not B-D1l playing has been instructed.
[0375]

Tn the case of performing B-D1 playing, data recorded
on the optical disc 202 and data recorded on the local
storage 254 is employed. ©On the other hand, in the case of
performing B-D2 playing, data recorded on the optical disc
202 is used.

[0376]

in the case that determination is made in step 523 that
B~D1 playing has not been instructed, i,e., that B-DZ2
playing has been instructed, in step 524 the controller 251
takes out the Clip name X "00002" (excluding the portion of
the sztension of the m2ts file name including DZ view video)
including the D2 view video making up Y20000. 13 wtE"
(refmto_DE-Bminterleavedﬂfile_mam@) described in the
interleaved file info (.

(03773

In step 525 the controller 251 takes out the Clip name



Y "00002" referencing the subPath type = ¢ {sub path playing
the D2-view video).
163781

In step 526 the controller 251 recognizes that the D2
view video is included in "20000.ilvt"™ since Y is the same
2z ¥X. When Y is different from ¥ here, the Clip including
the D2 visw video is on the local storage 254.
(037931

In step S27 the controller 251 specifies the
nZ0000, Aivt” (refmtomD2fB_int@;leavedﬁfile_nameJ described
in the interleaved file info 1y, and causes the Base view

video chunks and D2 view video chunks to be read Ffrom the

)

optical disc 202 through the UDF file system.
{03801

The base view video chunks and D2 view video chunks
read out by the disk drive 252 are supplied to the
separating vnit 281 of the deceder unit 256,

[0381]

In step 328, the separating unit 28l separates the
supplied data into "00001.mZts” m2ts file data and
"Oo002 . m2tae” m2ts file data, based on the chunk map ()} of
the "0000i.clpi® {ref to B clpi_file name} and the chunk map
(3 of the "G000Z.clpi” (ref to D2 _clpi_file name}. The
separating unit 281 outputs the "00001.m2ts"™ m2ts file data

to the read buffer 282, and outputs the "50002.m2ts" m2ts
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file data to the read buffer 285.
{03821

The "00001.m2ts™ m2ts file data stored in the read
puffer 282 is supplied to the decoder 280, wvia the PID
filter 283, ES buffer 284, and switch 28%. On the cother
hand, the data of the "0000Z2.m2ts" m2ts file stored in the
read buffer 285 is supplied to the decoder 280 wvia the PID
filter 286, switch 287, ES buffer 288, and switch 289.
{03837

In step 529, the decoder 29%0 decodes the packets
supplied sequentially from the switch 289.

[G384]

On the other hand, in the case that determination is
made in step $23 that B-DI playing has been instructed, in
step 830 the controller 251 takes cut the Clip name X
"O0002" including the D2 view videco making up "20000.3ilvi"
(ref to D2-B interleaved file name) described in the
interleaved_Ffile info (}.

{03853

In step S31 the controller 251 takes ocut the Clip name
Y “00003" referencing the subPath type = 8 (sub path playing
the Dl-view vidso).

[0386]
In step 532 the controller 251 recognizes that Y

differa from the portion exciuding the extension of the



"O00001.¢clpi™ (ref to B clpl file name) and that ¥ differs
from X, whereby the D1 view wideo Ciip is on the local
storage 254. Now, when Y is the same as the portion
excluding the extension of the "00001.clpi", or when Y is
the same as ¥, the D1 view video is included in "20000.ilvt™.
[0387]

In step S33 the controller 251 uses the EP_map of the
"00001.clpi™ (ref to B clpi file name) and causes the disk
drive 252 to rezad out the "00001.m2ts"™ m2ts file. The
EP map of "00001.clpi" includes information of an entry
point serving as a deceding starting pesition of the
"O0001.m2ts" m2ts file.

[0388]

In step 834 the controller 251 uses the EP_map of
"00003.clpi” (referenced by SubPath ()} [2]) to read out
"Oa003.m2ss" m2ts file from the local storage 254. The
EP map of "00003.clpi” includes information of én entry
point serving as & decoding starting positicon of the
"O0003 . .me2ts" m2ts file.

[0389]

The read out Base view video chunks and D1 view video
chunks are supplied tc the separating unit 281 of ths
decoder unit 256.

{0390]

After being stored in the read buffer 282, the data of
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the "00001.m2ts" m2ts file read cut from the optical disc
202 is supplied to the decoder 290 via the PID filter 283,
ES buffer 284, and switch Z89.

[03911

Also, after being stcred in the read buffer 2835, the
data of the "00003.mZ2ts" mZts file read out from the local
storage 254 is supplied to the decoder 280 via the PID
filter 286, switch 287, ES buffer 288, and switch 289.
[0392]

In step 529 the decoder 290 decodes the packets
supplied sequentially from the switch 289.

0383}
IMetnod of Random Access Playing of "10000.11vt™ using
chunk map (}]

Fig. 37 is a diagram showing the summarized content of
the chunk map {) described with refersence to Fig. 27.
[0394]

#When the SPN chunk start described in the chunk map ()
of each clpi file (the SPN (length) from the base position)
iz arrayed taking i in the vertical direction, this is as
shown in Fig. 37.

[£3951

Fig. 38 is a diagram showing the syntax of the EP_map

{} described in each clipi file along with the chunk map (1.

[0396]
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The EP map ()} is referenced in ocrder to identify the
decoding start position when performing random access or the
like.

[0387]

numbexwof_EPﬁentries indicates the number of EPs {entry
pocints).
[0388]

Description after the number of EP entries is prepared
for each EP. PTS EP start [i] indicates the PTS of the ZF,
and SPN_EP start [i] indicates the SPN of the EP. Thus, PTS
and SPN for sach entry point are correlated and registered
toe the EP _map.

[0389)]

Description for the processing of the plaving device
201 will be described with reference to the flowchart in Fig.
39.

(04460]

Description will be given now for the case wherein the
3D _Playbist of Fig. 22 is referenced to perform B-D1l playing,
and random access is performed.

[0401]

In step $41 the controller 251 confirms from the value
cf the type that the Base view video, D1 view video, and D2
view video are all interleaved.

(04021



In this case, in step $42 the controller 231 goes to
read the interleaved file info ().
{04033

In step 543 the controller 251 determines that the
“10000.1ilvt" (ref to D1-B_interleaved_£file name) described
in interleaved file info () is a readout file.
[0404]

In the case of starting plaving from the point-in-time
x of the "C0CO0C.mpls™ 3D_PlayList, in step 344 the
controller 251 uses the EP map of the "00001.cipi"
{ref to B clpi file name) to find the PTS_EP start [m]
having a value that is smaller than and nearest x.
(04053

In step 545 the controller 251 takes out the
SPN_EP start [m] that corresponds to PTS_EP _start [m}. As
described with reference to Fig. 38, PTS_EP_start [i] and
SPN_EP start [i] are correlated and registered to the EP_map.
[0406]

Fig. 40 is a diagram showing an example of the position
specified by the processing in steps 544 and S45.
[0407]

2s shown in fig. 40, in the case of starting playing
from the point-in-time x on the temporal axis, a
PTS EP_start [(m] having a value smaller than and nearest 2%

is identified in step S44. Also, a SPFN_EP_start [m]
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corresponding to PTS_EP_start [m] is identified in step 545.
{04081

In step S45 the controller 251 uses the chunk map of
"O0G0L.clpi" and finds an SPN_chunk start [k}l having a wvalue
smaller than and nearest SPN_EP start fm}. The
SPN chunk start [k] identified by the processing in step 546
is shown in Fig. 41.

{04057

In step 847 the controller 251 determines the sum of
the SPN chunk start {k] cf the chunk map (; of "00001.clpl”
and the SPN_chunk start [kl of the chunk map () of
"00003.clpi™ {ref to D1 clpi file name) as the readout start
address of "L1000C.11ivt™.

[0410]

The readout start address of "10000.ilvt" determined
nhere shows the starting address of a DI [k] chunk in the
"10000.11ve"r.

[o411d

In step S48 the controller 251 specifies the
"10000.ilvt (ref to D1-B_interleaved file name), and causes
Base view video chunks and D1 view video chunks to be read
cut from the address determined in step S47, through the UDF
file system.

[0412]

The Base view video chunks and Dl view video chunks
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that have been read out are supplied to the separating unit
281 of the decoder unit 256,
[0413]

In step S49 the sepsrating unit 281 separates the
supplied data into "00001.mZts" m2ts file data and
"00002.m2ts" mits file data, based on the chunk map () of
the "0000i.clpi" {ref to B clpi file name) and the chunk map
() of the "00003.¢clpi™ (ref to DIl clpi file name). The
separating unit 281 outputs the "00001.m2ts" m2ts file data
to the read buffer 282, and outputs the "00003.m2ts" mlts
file data te the read buffer 2835,

[0414]

The "00001.m2ts" m2ts file data stored in the read
buffer 282 is supplied to the decoder 290 via the PID filter
283, =8 buffer 284, and switch 28%. The "00003.m2ts™ m2ts
file data stored in the read buffer 285 is supplied to the
decoder 290 wvia the PID filter 2B6&, switch 287, ES buifer
288, and switch 288.

(04157

In step 850, the decoder 290 decodes packets that are
sequentially supplied from the switch 289,

[0416]

Randem access of an ilvt Ffile is performed as described
above.

[0417]
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[Regarding EP_map]

Now, EP map will be described.
(04181

The EP map of the Base view video will be described,
but an EP map is set similarly for the D1/D2 view videos.
For ekample, in the case that an entry point is =set in a
certain picture of the Base view video, an entry point is
also set in the corresponding picture of the D1/D2 view
video.

[0419]

The Rase view video picture and DL/D2 view video
picture that are in the same position when arraying the
picture of each stream in encoding order/decoding error or
display order ls the corresponding plcture.

[04z0]

Fig. 42 is a diagram showing the configuration of an AV
stream recorded on the optical disc 202.

[0421]

The TS including the Base view video stream is made up
of an integer number of Aligned Unit having a size of 6144
bytes.

[0422]

The Aligned Unit ls made up of 32 Jource Packets. A

source packet has 192 bytes. One source packet is made up

of a 4-byte fransport packet extra header (TF _extra header)
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and a 188-byte Transport Packet.
[0423]

The data of the Base view video is packetized into an
MPEG2 PES packet. The PES packet is formed by the PES
packet header being appended to the datsa pbrtion of the PES
packet. Stream IDs identifying the type of elementary
stream that the PES packet transmits is included in the PES
packet header.

[0424]

The PES packet is further packetized into a transport
packet. That is to say, the PES packet is divided into
transport packet payload sizes, a transport packet header is
appended to the payload, and the rransport packet 1s formed.
The transport packet header includes a FPID which is
identifying information of the data stored in the paylcad.
(0425]

Note that the source packet is provided with a source
packet number which increases one at a time for each source
packet, with the head of the Clip AV stream as 0, for
example. Also, the aligned unit starts from the first byte
of the scurce packet.
i0d26]

When a2 time stamp of an access point of the Clip is
provided, the EP_map is used in order to search for the data

address that is to read ocui and start the data within the
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clip AV stream file. The EP_map is a list of entry points
extracted from the elementary stream and transport stream.
[0427]

The EP_map has address information in order to search
for an entry point that is to start the decoding within the
AV stream. One piece of EP data within the EP map is made
up of a pair of a PTS and the address within the AV stream
of the Access Unite corresponding to the PTS. With
AVC/H.264, one picture worth of data is stored in one AcCcess
Unite.

{04283

Fig. 43 is a diagram showing an example of the Clip AV
stream.
{0429}

The Clip AV stream in Fig. 43 is a video stream {Base
view video stream) made up of source packets identified by
PID = x. The video stream is distinguished by the PID
inciuded in the transport packet header within the source
packet for each source packet.

(04301

In Fig. 43, cclor is attached to the source packet
including the leading byte of the IDR {instantaneous
Dacordign Refresh) picture within the source packats of the
video stream. The guadrangle with no color indicates source

packets including data that will not be randem access points
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and scurce packets including data of other streams.
104313

An IDR picture is an I-plcture, and is decoded first
within a GOP that includes an IDR picture. At the time of
decoding the IDR picture, all of the information relating to
decoding such as the state of the reference picture buffer,
frame numbers and PCC {Picture Order Count) managed up to
then is reset.
104321

For example, a source packet with the source packet
number X1, which includes the head byte of an IDR picture
that can be randomly accessed by the video stream which is
distinguished by PID = x, is arrayed at the pesitlion of PIS
= pts (x1) on the temporal axis of the clip AV stream.
{04331

Similarly, a source packet including the head byte of
the IDR picture that can be randemly accessed is the source
packet of a source packet numbsr XZ, and i1s disposed at the
position of ET8 = pts (x2Z).
{04341

Fig. 44 is a diagram conceptually showing an example of
the EP_map corresponding to the Clip AV stream in Fig. 43.
{04351

As shown in Pig. 44, the EP_mep is made up of a

stream PID, PTS_EP_start, and SPN_EP_start.
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[04386]

The stream PID indicates the PID of the transport
packet that transfers the video stream.
10437)

The PTS EP start indicates the PTS of the Access Unite
beginning from the IDR picture that can be randomly accessed.
[C438]

The SPN_EP_start indicates the address of the source
packet including the first byte of the Access Unite to be
referenced by the value of the PIS_EP_start.

[0435]

The PID of the video stream is stored in the stream PID,

£

and an EP map for one_stream PID (), which is table
information showing corresponding reiation of the
PTS EP start and SPN_EP start, is generated.
[0440]

For example, a PTS = pts (xl) and source packet number
X1, PTS = pts {x2) and source packet number XZ, ..., and PTS
= pts (xk) and source packet number Xk ares described in the
EP map for_one_stream PID (0] of the PID = x video stream in
a respectively corresponding manner.
[0441]

Such a table is also generated for each of the video

streams multiplexed in the same Clip AV stream. The EP_map

ineluding the generated table is stored in a Clip



Information file corresponding to this Clip AV stream.
[0442]

Fig. 45 is a diagram showing an example of data
configuration of a source packet that the SPR_EP start
indicates.

[0443]

as described above, the source packet is configured in
a form wherein a 4-byte header is appended to a 188-byte
transport packet. The transport packet porticn is made up
cf a header portion (TP header) and payload portion. The
S?N_EPmstart indicates & source packet number of the source
packet that includes the first byte of the Access unite
which begins from the IDR pilcture.

(04447

With AVC/H.264, the Access Unite, i.s., the picture, is
started from an AU delimiter (Access Unit Delimiter). Lftex
the AU delimiter, an SR3 and PPS follow. Subsequently, the
leading ﬁortion or entirety of the data of a slice of IbR
picture is stored.

[0445]

The fact that the value of the
payload unit_start_indicator in the TP header of the
rransport packet is 1 indicates that a new PES packet begins
frem the payload of the transport packet herein. Access

Unite is to be started from the source packet herein.
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[0448]

Such an EP map is prepared for each of the Base view
video stream and Dependent view video stream.
[C447]

[Configuration Example of Recording Devicel

Fig. 46 is a block diagram showing a configuration
example of the software fabricaticn processing unit 301,
[0448]

& video encoder 311 has a similar configuration as the
MVC encoder 211 in Fig. 3. The video encoder 311 generates
a Base view video stream and Dependent view video styeanm by
encoding multiple pieces of video data with the H. 264
AVC/MVC, and outputs this to the buffer 312.

{0449

Zn audio encoder 313 encodes the input audio strsam and
outputs the obtained data to a puffer 314. An audioc stream
to record onto a disk is input to the zudio encoder 313,
along with the Base view video and Dependent view video
streams.

{0450]

A data encoder 315 encodes various types of data
described above other than video and audio, sgch as PlayList
files, and outputs.the data obtained by encoding to a buffer
316,

£0451]
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For example, the data encoder 315 sets the type (Fig.
18y in the PlayList file to indicate whether or neot the Base
view video stream data and the D1/D2 view video stream data
are recorded on the optical disc in the state of being
interieaved in increments of extents.

[04521

Also, in the case that the Base view video stream data
and the D1/D2 view video stream data are recorded on the
optical disc in the stats of being interleaved, the data
encoder 315 set the above-described ilvt file as the
playList file. The ilvt file functions as a wvirtual file
that virtually summarizes and manages the Base view video
stream data and the D1/DZ view video stream data.

104537

Further, the data encoder 315 sets the file name 0f the
Clip Information file for each Clip in the Playlist, and
sets an EP _map and chunk map in each of the Clip Information
files.

[0454]

A multiplexing unit 317 multiplexes the video data and
audio data stored in sach of the buffers, and data other
than streams along with a synchronizing signal, and outputs
this to an error correction encoding unit 318.

[0455]

The error correction encoding unit 318 appends errcr



correction code to the data multiplexed by the multiplexing
unit 317.
[0456]

A modulation unit 319 subjects the data supplied from
the error correction encoding unit 218 to modulation, and
outputs this. The output of the modulating unit 315 is
software to be recorded in the optical disc 202 that can be
plaved on the playing device 201.

{0457}

A software fabrication processing unit 301 having such
a configuration is provided to the recording device.

[0458]

Fig. 47 is a diagram showing an example of a
configuration including the software fabrication processing
unit 301.

[0459]

A portion of the configuration shown in Fig. 47 may
also be provided within the recording device.
[0460]

The recording signal generated by the software
fabrication processing unit 301 is subjected to mastering
processing with a pre-mastering processing unit 331, and a
signal in a format to be recorded on the optical disc 202 is
generated. The generated signal is supplied to a master

recording unit 333,



[0461]

With a recording master manufacturing unit 332, a
master made of glass or the like is prepared, and a
recording material made up of a photoresist or the like is
coated thereon. Thus, a recording master is manufactured.
[0462]

With the master recording unit 333, a laser beam i3
modulated corresponding to the recording signal supplied
from the pre-mastering processing unit 331, and irradiated
onto the photoresist of the master. Thus, the photoresist
on the master is exposed corresponding teo the recording
signal. Subseguently, the master is developed, and plits are
caused tc appear on the master.

10453)

With a metallic master manufacturing unit 334,
processing such as electroforming is performed as to the
master, and a metallic master to which pits on a glass plate
nave been transferred is manufactured. From the metallic
master herein, a metallic stamper is further manufactured,
and this is taken as a molding die.

[G464]

With a molding processing unit 335, material such as
PMMA {acrylic) or PC (polycarbonate) is injected by
indsction or the like to the melding die, and solidifving is

performed. Alternatively, after coating the metallic



stamper with a 2P {(ultraviolet hardening resin} or the like,
irradiating ultraviolet light and hardening is performed.
Thus, the pits on the metallic stamper can be transferred to
& replica made of a resin.

[0465]

With a film-forming processing unit 336, a reflection
film is formed on the replica by evaporation or sputtering.
Alternatively alsc a reflection film is formed on the
replica by spin coating.

[0466]

With a post—process processing unit 337, processing of
inner and outer diameters is performed as to the disk, and
necessary treatment is performed such as pasting together
rwo disks. TFurther, after attaching a label or attaching a
hub, this is inserted into a cartridge. Thus an optical
disc 202 wherein data playable by the playing device 201 is
recorded is completed.

[04ée7]

The above-described ssries of processing can be
executed with hardware, and can be executed with software.
Tn the case of executing the serles of processing with
software, programs comprising the software thereof are
installeg in & computer that is bullt into dedicated
hardware or a general~use personal computer.

[0468]
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The program to be installed is recorded on a removable
recording medium and previded. Also, this can be provided
via cable or wireless transfer media such as a Local Area
Network, the Internet, or digital broadcasts.

{0469}

The embodiments of the present invention are not to be
1imited to the above-described embodiments, and various
modifications can be made without departing from the essence
of the present inventian.

Feference Signs List
{04701

201 playing device

202 optical disc

203 display device

211 MVC encoder

221 E.264/BVC encodex

222 H.264/AVC decoder

223 Depth computing unit

224 Dependent view videc encoder

225 multiplexer

251 controller

252 disk drive

253 mewmory

234 1lozal storage

255 internet interface



256 decoding unit

257

aperation input unit



CLAIMS
I. A playing device comprising:

readout means which read out, from a recording medium,
an interlesaved file, which is a file in which are
interleaved, in chunk increments of a predetermined data
amount, a first multiplexed stream including, out of a basic
stream generated by a video stream having been encoeded with
a predetermined encoding method and an expanded stream, the
basic stream, and a second multiplexed stream including said
expanded stream corresponding to sald basic stream, resad out
a first information file which is information of said first
multiplexed stream and which has the number of chunks masking
up said multiplexed stream and a starting packet number
within said first multiplexed stream for each chunk, and
read out a second information file which is information of
sald second multiplexed stream and which has the number of
chunks making up said second multiplexed stream and a
starting packet number within said second multiplexed stream
for each chunk; and,

separating means to separate said interleaved file into
said first multiplexed stream and said second multiplexed
stream, using said first information file and said second

information file.

2. The playing device according to Claim 1, wherein said
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chunk is a collection of source packets continucusly arrayed

on said recording medium.

3. The playing device accorxding to Claim Z, wherein the
number of said chunks that said first information file has
and the number of said chunks that said second information

file has are the samse number.

4. The playing device according to Claim 3, wherein
sald first information file further has information of
the total number of source packets making up said first
multiplexed stream; and
said second information file further has information of
rhe total number of source packets making up said second

multiplexed stream.

5. The plilaying device according to Claim 4 wherein

when the number of said chunks that said first
information file has is expressed as (n + 1), the chunks
meking up said first multiplexed stream as B[i] (i =0
through n), and the k'th chunk from the head of said first
multiplexed stream as Blk],

the chunks making up said second multiplexed stream is
expressed as D[i] (1 = O through n), and the k'th chunk from

the head of said second multiplexed stream as DIk],
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the starting packet number cf Blk] is expressed as
S§PN_chunk start 1[k],

the starting packet number of D[k] is expressed as
SEN chunk start 2{k],

the total number cf gource packets making up said first
multiplexed stream is expressed as number_of source_packetsl,
and

‘the total number of source packets making up said
second multiplexed stream is expressed as
number of source packetsZ,

sald separating means

caleulate the number of source packets making up Blk]
by (SPN_chunk_startml[k + 11 - SPN~chunk_startm1[k}$, whare
k¥ = 0 through {(n ~ 1},

calculate the number of source packsts making up Dlk]
by (SPN_chunk start_2[k + 1] - SPN_chunk_start_2[k]), where
k = 0 through (n - 1),

calculate the number of scource packets making up Bln]
by (number of source packetsl - SPN_chunk start _1[n]), and

calcoulate the number of source packets making up Dnl

by (number_of_scurce_packetsZ - SPN~chunkﬂstart_2{n1).

6. The plaving device according to Claim 5, a set of
chunks having *he same value of i have the same playing time

regarding B{i] and D{il.



7. The playing device according to Claim 3, further

comprising:

control means to ceontrel readout by said readout means,
wharein said control means

read out an EP map which is information of said first
multiplexed stream and information having the number of
entry points within said first multiplexed stream, a
PT3_EP_start[i] indicating a PTS {presentation Time Stamp),
and an SPN_EP startiil which is a scurce packet number
showing a position for each entry point;

detect a PTS_EP start{m] having a value smaller than
and nearest a specified playing start point-in-time;

detect an 5PN _EP start([m] corresponding to the
PTS _EP_start[m];

detect an SPN_chunkmstart_lik] having a value smaller
than and nearest SPNMEP_startimj, and k thereof; and

determine the sum of 8PN _chunk_start_ 1[k] and
SPchhunk_startWZ[k] as = readout starting address of said

interleaved file.

8. The playing device according to Claim 1, wherein salid
basic stream and said sxpanded stream are the Base view
video stream and Dependent view video stream, respectively,

that are generated by the video streams being encoded by
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H.264 AVC/MVC,

8. A playing method includes the steps of:

reading out from a recording medium an interleaved file
which ig & file in which are interleaved in chunk increments
of a predetermined data amount with a first multiplexed
stream including out of a basic stream generated by a video
streaam having been encoded with a predetermined esncoding
method, the basic stream, and an expanded stream and a
sscond multiplexed stream inciuding said expanded stream
corresponding to saild basic stream;

réading out a first information file which is
information of said first multiplexed stieam and which has
the number of chunks making up said multiplexed stream and a
starting packet number within said first multiplexed stresam
for each chunk, and

reading out a second information file which is
information of said second multiplexed stream and which has
the number of chunks making up said second multiplexed
stream and a starting packet number within said second
multiplexed stream for sach chunk; and

separating said interleaved file intc said first
multiplexed stream and saild second multiplexed stream, using

said first information file and szid second information file.
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10, A program that causes a computer to execute

processing including the steps of:

reading out from a recording medium an interleaved file
which is a file in which are interleaved in chunk increments
of a predetermined data amount with a first multiplexed
stream including out of a basic stream generated by a video
stream having been encoded with a predetermined encoding
method, the basic stream, and an expanded stream and a
second multiplexed stream including said expanded stream
corresponding to sald basic stream:

‘reéding cut a first information file which is
information of said first multiplexed stream and which has
the number of chunks making up said multiplexed stream and a
starting packet number within said first multiplexed stream
for each chunk, and

reading ocut a second information file which is
information of said second multiplexed stream and which has
the number of chunks making up sald second multiplexed
stream and a starting packet numpber within said second
multiplexed stream for each chunk; and

separating sald interlsaved file intec said first
multiplexed stream and sald second multiplexed stream, using

2g1id first informaticon file and sald second information file.

11. An information precessing device comprising:
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setting means which set recording state information
indicating whether or not said basic stream data and said
expanded stream data is recorded on an optical disc iIn the
state of being interleaved in increments of extents which is
a predetermined data increment, in a playing managing
information file that manages the playing of the basic
stream and expanded stream generated by encoding multiple
pieces of video data with a predetermined encoding method;

and set, in the case of beinyg recorded in the state of
being interleaved in said increments of extents, a virtual
file that manages sald basic stream and said sxpanded stream

as said plaving managing information file.

12. The information processing device according to Claim
11, wherein said setting means further set identifying
information of a clip information file describing-
information relating to a c¢lip which is 5 playing sectlion of
szid basic stream and identifying information of said clip
information file describing information relating to the clip
of said expanded stream that is used to play a 2-dimensicnal

image along with said basic stream clip.

13. The information processing device according to Claim
12, wherein said setting means set information relating to

the extents of said basic stream in said clip information



file of said basic stream; and set information relating to
the axtents of said expanded stream in said clip information

file of sald expanded stream.

14. The information processing device according to Claim
11, wherein said basic stream and said expanded stream ars
the Base view video stream and Dependent view video stream,
respectively, that are generated by the video streams being

encoded by H.284 AVC/MVC.

15.. An information processing method including the steps
of:

setting recording state information indicating whether
or not said basic stream data and said expanded stream datsa
is recorded on an optical disc in the state of being |
interleaved in increments of extents which is a
predetermimed data increment, in a playing managing
information file that manages the playing of the basic
stream and expanded stream generated by sncoding multiple
pieces of video data with a predetermined encoding method;
and

in the case of being recorded in the state of being
interleaved in said increments of extents, setting a virtual
file that manages said basic stream and sald expanded stream

as said playing managing information file.
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16. L program that causes a computer to executing
processing including the steps of: setting recording
state information indicating whether or not said basic
stream data and said expanded stream data is recorded on an
optical disc in the state of being interleaved in increments
of extents which 1s a predetermined data increment, in a
playing managing information file that manages the playving
of the basic stream and expanded stream generated by
encoding multiple pieces of video date with a predetermined
encoding method; and

in the case of being recorded in the state of being
interleaved in said increments of extents, setting a virtual
file that manages said basic stream and said expanded stream

azs said playing managing information file.

17. A playing device comprising:

control means to cause said basic stream and said
expanded stream to be read out from said optical disc, based
on a virtual file that menages said basic stream and said
expanded stream that are set in said playing managing
information file, in the cass that

recording state information indicating whather or not
szid basic stream data and said expanded stream data is

recorded on an optical disc in the state of being



interleaved in increments of extents which is a
predetermined data incrament, which is set in & playing
managing information file that manages the playing of the
basic stream and expanded stream generated by encoding
multipie pisces of video data with a predetermined encoding
method, indicates that the data is recorded in an

interleaved state in said extent increments,

18. The playing device according to Claim 17, further
comprising:
plaving means to play said basic stream and said

expanded stream that are read out from said optical disk.

1¢. The playing device according teo Claim 18, further
comprising:
separating means to separate data read out by said
contrel means into sald basic stream data and said expanded
stream data, based on information relating tc said extent

set in said respective clip information files, in the case

identifying information of the clip information file
wherein information relating o the extent of said basic
stream is described as information relating toc a clip which
is a playing section of said basic stream and identifying

information of said clip information file wherein
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information relating to the extent of said expanded stream
is described as information relating to the clip of said
expanded stream which is used for playing of a three-
dimensional image along with the clip of said basic stream

are set in said playing managing informaticn file.

20. The playing device accerding to Claim 19, wherein the
information relating to =aid extent is a number of a source
packet that starts each of said extents within a stream file

tied to said clip.

21. The playing device according to Claim 17, wherein
said basic stream and said expanded stream are the Base view
video stream and Dependent view videc stream, respectively,
that are generated by the video streams being encoded by

H.264 AVC/MVC.

22. A playing method including the step of:
cansing said basic stream and said expanded stream to
he read out from said optical disc, based on a virtual file
that manages said basic stream and said expanded stream that
are set in said playing managing information file, in the
case that
recording state information indicating whether or not

said basic stream data and said expanded stream data is
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recorded on an optical disc in the state of being
interieaved in increments of extents which is =z

predetermined data increment, which is set in a playving
manzging information file that manages the playing of the
basic stream and expanded'stream generated by sncoding
multiple pieces of video data with a predetermined encoding

method, indicates that the data is recorded in an

interlesaved state in said extent increments.

23. A& program that causes a computer to execute

processing including the step of:

causing said basic stream and said expanded stream to
be raad out from said optical disc, based on a virtual file
that manages said basic stream and sald expanded stream that
are set in said playing managing information file, in the
case that

recording state information indicating whether or not
zaid basic stream data and said expanded stream data is
recorded on an optical disc in the state of being
interleaved in increments of extents which is a
predetermined data increment, which is set in a playing
managing information file that manages the playing of the
basic stream and expanded stream generated by encoding

multiple pieces of video data with a predetermined encoding

method, indicates that the data is recorded in an
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interleaved state in Baid extent increments.

24. A plaving device comprising:

control means which, in the case that recording stale
information, indicating whether or not basic stream data and
expanded strzam deta set in a playing managing information
file that manages the playing of said basic stream and
expanded stream generated by encoding multiple pisces of
video data with a predetermined encoding method, is recorded
on an optical disc in the state of eing lnterleaved in
increments of extents which is a predetermined data
increment, indicate that the data is recorded in an
interleaved state in saild extent increments, refer to a
virtual file that manages said basic stream and said
expanded stream that are set in said playing managing
information file,

and in the case that the identifying information of the
clip information file describing information relating to a
clip which is a playing section of said expanded stream that
is managed by said virtual file set as said playing managing
information file, and the identifving information of said
clip information file of a ¢lip of said expanded stream
recorded on said opitical disc, do not match, read cut the
data of said basic stream clip from said optical disc, and

read out data of a clip of the expanded stream recorded in a
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recording medium other than said optical disc as data of a
clip of the expanded stream used to play three-dimensgiocnal

images along with the data of the c¢lip of said basic stream.

25, 'The playing device according te Claim 24, wherein
said basic stream and said expanded stream are the Base view
vidao stream and Dependent view video stream, respectively,
that ares generated by the video streams being encoded by

H.264 AVC/MVC.

26. A playing method including the steps of:

referencing a virtual file that manages sald basic
stream and said expanded stream that are set in said playing
managing information file in the case that recording state
information indicating whether or not sald basic stream data
and said expanded stream data set in a playing managing
information file that manages the playing of sald basic
stream and expandéd stream generated by encoding multiple
pieces of video data with a predetermined encoding method,
is recorded on an optical disc in the state of being
interleaved in increments of extents which is a
predetermined data increment, indicate that the data Iis
recorded in an interleaved stafe in said extent increments;

reading out the data cf said basic stream clip from

said optical disc in the case that the identifying
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information of the clip information file wherein information
relating to a clip which is a playing section of saild
axpanded stream that is managed by said virtual file set as
said playing managing information file is described, and the
identifying information of said clip information file of a
clip of said expanded stream recorded on said cptical disc,
do not match, and reading cut the data of a clip of the
expanded stream recorded in a recording medium differing
from said optical disc, as data of a clip of the expended
“gtream used to play three-dimensional images along with the

data of the clip of said basic stream.

27. A program that causes a computer to execuﬁe

processing including the steps of:

referencing a virtual file that manages said basic
stream and said expanded stream that are set in sald playing
managing information file in the case that recording state
information indicating whether or not said basic stream data
and said expanded stream data set in a playing managing
information file that manages the plaving of said basic
stream and expanded stream generated by encoding multiple
pisces of videc data with a predetermined encoding method,
is recorded on an optical disc in the state of being
interleaved in increments of extents which is 2

predetermined data increment, indicate that the data is
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racorded in an interleaved state in said extent incremsnts;
reading out the data of said basic stream clip from
said optical disc in the case that the identifying
information of the c¢lip information file whersin information
relating to a clip which is a playing section of said
expanded stream that is managed by said virtual file sat as
said playing managing information file is described, and the
identifying information of said clip information file of &
clip of said expanded stream recorded on said cptical disc,
do not match, and reading out the data of a clip of the
expanded stream recorded in a recording medium differing
from said optical disc, as data of a clip of the expended
stream used to play three-dimensional images along with the

data of the clip of said basic stream.



