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DESCRIPTION
INFORMATION PROCESSING APPARATUS AND INFORMATION PROCESSING
METHOD

TECHNICAL FIELD
[0001]

The present disclosure relates to an information
processing apparatus and an information processing method,
and especially relates toan information processing apparatus
and an formation processing method that enable easy
reproduction of audio data of a predetermined kind, of audio

data of a plurality of kinds.

BACKGROUND ART
[0002]

In recent years, the mainstream of streaming services
on the Internet has been over the top video (OTT-V). A
technology growing popular as a basic technology is moving
picture experts group phase-dynamic adaptive streaming over
HTTP (MPEG-DASH) (for example, see Non-Patent Document 1).
[0003]

In MPEG-DASH, a distribution server prepares moving
image data groups with different screen sizes and encoding
speeds, for one piece of moving image content, and a
reproduction terminal requires the moving image data group
with an optimum screen size and an optimum encoding speed
according to a state of a transmission path, so that adaptive

streaming distribution is realized.

CITATION LIST

NON-PATENT DOCUMENT



[0004]

Non-Patent Document 1: Dynamic Adaptive Streaming over HTTP
(MPEG-DASH)
(URL:http://mpeg.chiariglione.org/standards/mpeg-dash/media-pr
esentation-description-and-segment-formats/text-isoiec-23009-1
2012-dam-1)

SUMMARY OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

However, easy reproduction of audio data of a predetermined
group, of audiodataof aplurality of groups, has not been considered.
[0006]

Embodiments of the present invention are made in view of the
foregoing. Embodiments of the present invention provide an easy
reproduction of audio data of a desired group, of audio data of

a plurality of groups.

SOLUTION TO PROBLEMS
[0007]

According to the first aspect of the present invention, there
is provided an information processing apparatus comprising: a file
generation unit configured to allocate a track to an audio stream
made of one track including a plurality of groups, the group being
indicated with a group ID and being configured from one or more
audio elements, for each of the groups, to generate a file made
of a plurality of the track, wherein the file includes information
indicating correspondence between the plurality of groups and the
plurality of tracks, and wherein the information indicating
correspondence between the plurality of groups and the plurality
of tracks is included in a base track.

[o008]

According to a second aspect of the present invention, there
is provided an information processing method comprising the step
of: allocating a track to an audio stream made of one track including
a plurality of groups, the group being indicated with a group ID
and being configured from one or more audio elements, for each of

the groups, to generate a file made of a plurality of the tracks,
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wherein the file includes information indicating correspondence
between the plurality of groups and the plurality of tracks, and
wherein the information indicating correspondence between the
plurality of groups and the plurality of tracks is included in a
base track.

[0009]

In the above aspects of the present invention, the file in
which audio data of a plurality of kinds is divided into tracks
for each one or more of the kinds and arranged, and information
related to the plurality of kinds is arranged is generated.
[0010]

According to a third aspect of the present invention, there
is provided an information processing apparatus comprising: a
reproduction unit configured to reproduce a predetermined track
from a file made of a plurality of tracks, the file being generated
by allocating, for each of groups, a track to an audio stream made
of one track including a plurality of the groups, the group being
indicated with a group ID and being configured from one or more
audio elements, wherein the file includes information indicating
correspondence between the plurality of groups and the plurality
of tracks, and wherein the information indicating correspondence
betweenthepluralityof groupsandthepluralityof tracks is included
in a base track.

[0011]

According to a fourth aspect of the present invention, there
is provided an information processing method comprising the step
of: reproducing a predetermined track froma file made of a plurality
of tracks, the file being generated by allocating, for eachof groups,
a track to an audio stream made of one track including plurality
of the groups, the group being indicated with a group ID and being
configured fromone or more audio elements, wherein the file includes
information indicating correspondence between the plurality of
groups and the plurality of tracks, and wherein the information
indicating correspondence between the plurality of groups and the
plurality of tracks is included in a base track.

[0012]
In the above aspects of the present invention, the audio data

of a predetermined track is reproduced from the file in which audio
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data of a plurality of kinds is divided into tracks for each one
or more of the kinds and arranged, and information related to the
plurality of kinds is arranged.

[0013]

Note that the information processing apparatuses of the above
aspects can be realized by causing a computer to execute a program.
[0014]

Further, to realize the information processing apparatuses
of the above aspects, the program executed by the computer can be
transmitted through a transmission medium, or can be recorded on

a recording medium and provided.

EFFECTS OF THE INVENTION
[0015]

According to the above aspects of the present invention, a
file can be generated. Further, according to the above aspects of
the present invention, a file that enables easy reproduction of
audio data of a predetermined kind, of audio data of a plurality
of kinds, can be generated.

[o0l6]

According to the above aspects of the presentinvention, audio
data can be reproduced. Further, according to the above aspects
of the present invention, audio data of a predetermined kind, of

audio data of a plurality of kinds, can be easily reproduced.

BRIEF DESCRIPTION OF DRAWINGS
[0017]

Fig. 1 is a diagram illustrating a structure of an MPD file.

Fig. 2 is a diagram illustrating relationship among "Period",
"Representation”, and "Segment".

Fig. 3 is a diagram 1llustrating a hierarchical structure of
the MPD file.

Fig. 4 is a diagram illustrating relationship between a
structure and a time axis of the MPD file.

Fig. 5 is a diagram for describing an outline of a track of
a 3D audio file format of MP4.
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Fig. 6 is a diagram illustrating a structure of a moov
box.

Fig. 7isadiagramillustratingahierarchical structure
of 3D audio.

Fig. 8 is a diagram for describing an outline of an
information processing system in a first embodiment to which
the present disclosure is applied.

Fig. 9 is a diagram for describing an outline of a first
example of a track in the first embodiment to which the present
disclosure is applied.

Fig. 10 is a diagram illustrating an example of syntax
of sample entry of a base track.

Fig. 11 is a diagram illustrating an example of syntax
of sample entry of a track of a group that forms switch Group.

Fig. 12 is a diagram illustrating a first example of
a segment structure.

Fig. 13 is a diagram illustrating a second example of
the segment structure.

Fig. 14 is adiagram illustrating a description example
of a level assignment box.

Fig. 15 is a diagram illustrating a first description
example of the MPD file in the first embodiment to which the
present disclosure is applied.

Fig. 16 is a block diagram illustrating a configuration
example of a file generation device of Fig. 8.

Fig. 17 is a flowchart for describing file generation
processing of the file generation device of Fig. 16.

Fig. 18 is a block diagram illustrating a configuration
example of a streaming reproductionunit realizedwith amoving
image reproduction terminal of Fig. 8.

Fig. 19 is a flowchart for describing reproduction
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processing of the streaming reproduction unit of Fig. 18.

Fig. 20 isadiagram for describinganoutline of a second
exampleofthetrackinthe first embodiment towhichthepresent
disclosure is applied.

Fig. 21 is a diagram illustrating an example of syntax
of sample group entry of a track of a group that forms switch
Group.

Fig. 22 is a diagram illustrating an example of syntax
of sample entry of a track of each of groups.

Fig. 23 is a diagram for describing an outline of a third
example of the track of an audio file.

Fig. 24 is a diagram illustrating a second description
example of the MPD file.

Fig. 25 is a diagram illustrating another example of
the second description example of the MPD file.

Fig. 26 isadiagram for describinganoutline of a fourth
example of the track of the audio file.

Fig. 27 is a diagram illustrating a third description
example of the MPD file.

Fig. 28 is adiagram for describing an outline of a fifth
example of the track of the audio file.

Fig. 29 is a diagram illustrating an example of syntax
of sample entry in which 4cc is "mha3".

Fig. 30 is a diagram illustrating another example of
the syntax of the sample entry where 4cc is "mha3".

Fig. 31 is a diagram illustrating a fourth description
example of a MPD file.

Fig. 32 is adiagram for describing an outline of another
example of the third example of the track of the audio file.

Fig. 33 isadiagram for describing an outline of another

example of the fourth example of the track of the audio file.
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Fig. 34 isadiagram for describing an outline of another
example of the fifth example of the track of the audio file.

Fig. 35 is adiagram for describing an outline of a sixth
example of the track of the audio file.

Fig. 36 is a diagram illustrating an example of syntax
of sample entry of a base track and a group track of Fig. 35.

Fig. 37 is adiagram illustrating still another example
of the syntax of the sample entry where 4cc is "mha3".

Fig. 38 is a diagram for describing an outline of a track
in a second embodiment to which the present disclosure 1is
applied.

Fig. 39 is a diagram illustrating a first description
example of an MPD file in the second embodiment to which the
present disclosure is applied.

Fig. 40 is a diagram for describing an outline of an
informationprocessingsysteminthe secondembodiment towhich
the present disclosure is applied.

Fig. 41 is ablock diagramillustrating a configuration
example of a file generation device of Fig. 40.

Fig. 42 is a flowchart for describing file generation
processing of the file generation device of Fig. 41.

Fig. 43 is a block diagram illustrating a configuration
example of a streaming reproductionunit realizedwith amoving
image reproduction terminal of Fig. 40.

Fig. 44 is a flowchart for describing an example of
reproduction processing of the streaming reproduction unit
of Fig. 43.

Fig. 45 is a diagram illustrating a second description
example of the MPD file in the second embodiment to which the
present disclosure is applied.

Fig. 46 is a diagram illustrating a third description
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example of the MPD file in the second embodiment to which the
present disclosure is applied.

Fig. 47 is a diagram illustrating a fourth description
example of the MPD file in the second embodiment to which the
present disclosure is applied.

Fig. 48 is a diagram illustrating a fifth description
example of the MPD file in the second embodiment to which the
present disclosure is applied.

Fig. 49 is a diagram illustrating a sixth description
example of the MPD file in the second embodiment to which the
present disclosure is applied.

Fig. 50 is adiagram illustrating a seventh description
example of the MPD file in the second embodiment to which the
present disclosure is applied.

Fig. 51 is a diagram illustrating an example of a track
structureof anaudiofileincludingapluralityof basetracks.

Fig. 52 is a diagram illustrating another example of
the track structure of the audio file including the plurality
of base tracks.

Fig. 53 is ablock diagram illustrating a configuration

example of hardware of a computer.

MODE FOR CARRYING OUT THE INVENTION
[0018]

Hereinafter, presuppositions of the present disclosure
and embodiments for implementing the present disclosure
(hereinafter, referred to as embodiments) will be described.
Note that the description will be given as follows:

0. Presuppositions of Present Disclosure (Figs. 1 to 7)
1. First Embodiment (Figs. 8 to 37)

2. Second Embodiment (Figs. 38 to 50)
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3. Another Example of Base Track (Figs. 51 and 52)

4, Third Embodiment (Fig. 53)

[0019]

<Presuppositions of Present Disclosure> (Description of
Structure of MPD File)

Fig. 1 is a diagram illustrating a structure of a media
presentation description (MPD) file of MPEG-DASH.
[0020]

In an analysis (parsing) of an MPD file, an optimum one
is selected from "Representation" attributes included in
"Periods" of the MPD file (Media Presentation of Fig. 1).
[0021]

Then, a file is acquired and processed by reference to
a uniform resource locator (URL) and the like of
"Initialization Segment" in a head of the selected
"Representation". Following that, a file is acgquired and
reproduced by reference to a URL and the like of subsequent
"Media Segment".

[0022]

Note that relationship among "Period",
"Representation", and "Segment" inthe MPD file is illustrated
in Fig. 2. That is, one piece of moving image content can
bemanagedinunitsofalongertimethanthe segmentby "Period",
and can be managed in units of a segment by "Segment" in each
of "Periods". Further, ineach of "Periods", the moving image
content can be managed in units of an attribute of a stream
by "Representation”.

[0023]

Therefore, the MPD file has a hierarchical structure

illustrated in Fig. 3 in and under "Period". Further,

arrangement of the structure of the MPD file on a time axis
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is illustrated in the example of Fig. 4. As is clear from
Fig. 4, a plurality of "Representations" exists with respect
to the same segment. By adaptively selecting any of these
"Representations", a stream of a desired attribute of a user
can be acquired and reproduced.

[0024]

(Outline of 3D Audio File Format)

Fig. 5 is a diagram for describing an outline of a track
of a 3D audio file format of MP4.
[0025]

In an MP4 file, codec information of the moving image
content, and position information indicating a position in
a file can be managed for each track. Ina 3D audio file format
of MP4, all of audio streams (elementary streams (ESs)) of
3D audio (Channel audio/Object audio/SAOC Object audio/HOA
audio/metadata) are recorded as one track in units of a sample
(frame) . Further, the codec information (Pro
file/level/audio configuration) of the 3D audio is stores as
sample entry.

[0026]

The Channel audio that configures the 3D audio is audio
data in units of a channel, and the Object audio is audio data
in units of an object. Note that an object is a sound source,
and the audio data in units of an object is acquired with a
microphone or the like attached to the object. The object
may be a substance such as a fixed microphone stand or a moving
body such as a person.

[0027]

Further, the SAOC Object audio is audio data of spatial

audio object coding (SAOC), the HOA audio is audio data of

higher order ambisonics (HOA), and the metadata is metadata
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of the Channel audio, the Object audio, the SAOC Object audio,
and the HOA audio.

[0028]

(Structure of moov Box)

Fig. 6 is a diagram illustrating a structure of a moov
box of the MP4 file.
[0029]

As illustrated in Fig. 6, in the MP4 file, image data
and audio data are recorded as different tracks. In Fig. 6,
although details are not described, the track of the audio
data is similar to the track of the image data. The sample
entry is included in sample description arranged in a stsd
box in the moov box.

[0030]

Bytheway, inbroadcastingor local storage reproduction
oftheMP4 file, typically, aserver side sends theaudiostreams
of all of the 3D audio. Then, aclient side decodes and outputs
only the audio streams of necessary 3D audio while parsing
the audio streams of all of the 3D audio. However, in a case
where a bit rate is high or there is a restriction on a reading
rate of the local storage, it is desirable to reduce a load
of the decoding processing by acquiring only the audio streams
of the necessary 3D audio.

[0031]

Further, in stream reproduction of the MP4 file
conformable to MPEG-DASH, the server side prepares the audio
streams at a plurality of encoding speeds. Therefore, the
client side can select and acquire the audio streams at an
encoding speed optimum for a reproduction environment by
acquiring only the audio streams of necessary 3D audio.

[0032]
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As described above, in the present disclosure, by
dividingthe audiostreamsof the 3Daudiointotracksaccording
to kinds, and arranging the audio streams in an audio file,
only the audio streams of a predetermined kind of the 3D audio
can be efficiently acquired. Accordingly, in the
broadcasting or the local storage reproduction, the load of
the decoding processing can be reduced. Further, in stream
reproduction, the audio streams with highest quality, of the
audio streams of the necessary 3D audio, can be reproduced
according to a band.

[0033]
(Description of Hierarchical Structure of 3D Audio)

Fig. 7isadiagramillustratingahierarchical structure
of the 3D audio.
[0034]

As illustrated in Fig. 7, the audio data of the 3D audio
is an audio element (Element) that is different in each audio
data. Types of the audio elements include a single channel
element (SCE) and a channel pair element (CPE). The type of
the audio element of the audio data of one channel is the SCE
and the type of the audio element corresponding to the audio
data of two channels is the CPE.

[0035]

The audio elements of the same audio kind
(Channel/Object/SAOC Object/HOA) form a group. Therefore,
examples of agrouptype (GroupType) include Channels, Objects,
SAOC Objects, and HOA. Two or more groups can form switch
Group or group Preset as needed.

[0036]
The switch Group is a group (exclusive reproduction

group) in which an audio stream of the group included therein



10

15

20

25

30

13

is exclusively reproduced. That is, as illustrated in Fig.
7, in a case where there are a group of the Object audio for
English (EN) and a group of the Object audio for French (FR),
only one of the groups should be reproduced. Therefore, the
switch Group is formed of the group of the Object audio for
English with a group ID of 2, and the group of the Object audio
for Frenchwith a group ID of 3. Accordingly, the Object audio
for English or the Object audio for French is exclusively
reproduced.

[0037]

Meanwhile, the group Preset defines a combination of
the groups intended by a content creator.
[0038]

Further, the metadata of the 3D audio is Extelement (Ext
Element) that is different in each metadata. Types of the
Extelement include Object Metadata, SAOC 3D Metadata, HOA
Metadata, DRCMetadata, SpatialFrame, SaocFrame, andthe like.
The Extelement of the Object Metadata is metadata of all of
the Object audio, and the Extelement of the SAOC 3D Metadata
is metadata of all of the SAOC audio. Further, the Extelement
of the HOA Metadata is metadata of all of the HOA audio, and
Extelement of dynamic range control (DRC) Metadata ismetadata
of all of the Object audio, the SAOC audio, and the HOA audio.
[0039]

As described above, division units of the audio data,
of the 3D audio, include the audio element, the group type,
the group, the switch Group, and the group Preset. Therefore,
the audio streams of the audio data, of the 3D audio, can be
divided into different tracks in each kind, where the kind
is the audio element, the group type, the group, the switch

Group, or the group Preset.
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[0040]

Further, divisionunits of themetadata, of the 3D audio,
include a type of the Extelement and the audio element
corresponding to the metadata. Therefore, the audio streams
of the metadata of the 3D audio can be divided into different
tracks in each kind, where the kind is the Extelement or the
audio element corresponding to the metadata.

[0041]

In the embodiment below, the audio streams of the audio
data are divided into the tracks in each one or more groups,
and the audio streams of the metadata are divided into the
tracks in each type of the Extelement.

[0042]
<First Embodiment>
(Outline of Information Processing System)

Fig. 8 is a diagram for describing an outline of an
information processing system in a first embodiment to which
the present disclosure is applied.

[0043]

An information processing system 140 of Fig. 8 is
configured such that a web server 142 connected with a file
generationdevice 141 and amoving image reproduction terminal
144 are connected through the Internet 13.

[0044]

Inthe information processing system 140, the web server
142 distributes the audio streams of the tracks in the group
to be reproduced to the moving image reproduction terminal
144 by a method conforming to MPEG-DASH.

[0045]
To be specific, the file generation device 141 encodes

the audio data and the metadata of the 3D audio of the moving
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image content at plurality of encoding speeds to generate the
audio streams. The file generation device 141 makes files
of all of the audio streams at the encoding speeds and in each
time unit from several seconds to ten seconds, which is called
segment, to generate the audio file. At this time, the file
generationdevice 141 divides the audio streams for each group
and each type of the Extelement, and arranges the audio streams
in the audio file as the audio streams in the different tracks.
The file generation device 141 uploads the generated audio
file onto the web server 142.

[0046]

Further, the file generation device 141 generates the
MPD file (management file) that manages the audio file and
the 1like. The file generation device 141 uploads the MPD file
onto the web server 142.

[0047]

The web server 142 stores the audio file of each encoding
speed and segment, and the MPD file uploaded by the file
generationdevice 141. Thewebserverl1l42transmitsthe stored
audio file, the MPD file, and the like, to the moving image
reproduction terminal 144, in response to a request from the
moving image reproduction terminal 144.

[0048]

The moving image reproduction terminal 144 executes
control software of streaming data (hereinafter, referred to
as control software) 161, moving image reproduction software
162, client software for hypertext transfer protocol (HTTP)
access (hereinafter, referred to as access software) 163, and
the like.

[0049]

The control software 161 is software that controls data
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streamed from the web server 142. To be specific, the control
software 161 causes the moving image reproduction terminal
144 to acquire the MPD file from the web server 142.
[0050]

Further, the control software 161 commands the access
software 163 to send a transmission request of the group to
be reproduced specified by the moving image reproduction
software 162, and the audio streams of the tracks of the type
of Extelement corresponding to the group, on the basis of the
MPD file.

[0051]

The moving image reproduction software 162 is software
that reproduces the audio streams acquired from the web server
142. To be specific, the moving image reproduction software
162 specifies the group to be reproduced and the type of the
Extelement corresponding to the group, to the control software
161. Further, the moving image reproduction software 162
decodes the audio streams received from the moving image
reproduction terminal 144 when receiving notification of
receptionstart fromthe access softwarel1l63. Themovingimage
reproduction software 162 synthesizes and outputs the audio
data obtained as a result of the decoding, as needed.
[0052]

The access software 163 is software that controls
communication between the moving image reproduction terminal
144 and the web server 142 through the Internet 13 using the
HTTP. Tobespecific, theaccesssoftwarel63causesthemoving
image reproduction terminal 144 to transmit a transmission
request of the audio stream of the track to be reproduced
included in the audio file in response to the command of the

control software 161. Further, the access software 163 causes



10

15

20

25

30

17

the moving image reproduction terminal 144 to start reception
of the audio streams transmitted from the web server 142 in
response to the transmission request, and supplies
notification of the reception start to the moving image
reproduction software 162.

[0053]

Note that, in the present specification, only the audio
file of the moving image content will be described. However,
in reality, a corresponding image file is generated and
reproduced together with the audio file.

[0054]
(Outline of First Example of Track of Audio File)

Fig. 9 is a diagram for describing an outline of a first
example of the track of the audio file.
[0055]

Note that, in Fig. 9, only the track of the audio data,
of the 3D audio, isillustrated for convenience of description.

The same applies to Figs. 20, 23, 26, 28, 30, 32 to 35, and

38.
[0056]

As illustrated in Fig. 9, the audio streams of all of
the 3D audio are stored in one audio file (3dauio.mp4). In

the audio file (3dauio.mp4), the audio streams of the groups
of the 3D audio are respectively divided into the different
tracks and arranged. Further, information related to the
entire 3D audio is arranged as the base track (Base Track).
[0057]

Track Reference is arranged in a track box of each of
the tracks. The Track Reference indicates reference
relationship between a corresponding track and another track.

To be specific, the Track Reference indicates an ID of another
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track in the reference relationship, unique to the track
(hereinafter, referred to as track ID).
[0058]

In the example of Fig. 9, the track IDs of the base track,
the track in a group #1 with a group ID of 1, the track in
a group #2 with a group ID of 2, the track in a group #3 with
a group ID of 3, the track in a group #4 with a group ID of
4, are 1, 2, 3, 4, and 5. Further, the Track Reference of
the base track is 2, 3, 4, and 5, and the Track Reference of
the tracks in the groups #1 to #4 is 1 that is the track ID
of the base track. Therefore, the base track, and the tracks
in the groups #1 to #4 are in the reference relationship. That
is, the base track is referenced at the time of reproduction
of the tracks in the groups #1 to #4.

[0059]

Further, 4cc (character code) of the sample entry of
the base track is "mha2", and in the sample entry of the base
track, an mhaC box including config information of all of the
groups of the 3D audio or config information necessary for
decoding only the base track, and an mhas box including
information related to all of the groups and the switch Group
of the 3D audio are arranged. The information related to the
groups is configured from the IDs of the groups, information
indicating content of data of the element classified into the
groups, and the like. The information related to the switch
Group is configured from an ID of the switch Group, the IDs
of the groups that form the switch Group, and the like.
[0060]

The 4cc of the sample entry of the track of each of the
groups is "mhgl", and in the sample entry of the track of each

of the groups, an mhgC box including information related to
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the group may be arranged. In a case where a group forms the
switch Group, an mhsC box including information related to
the switch Group is arranged in the sample entry of the track
in the group.

[0061]

In a sample of the base track, reference information
to samples of the tracks in the groups or config information
necessary for decoding the reference information is arranged.
By arranging the samples of the groups referenced by the
reference information in order of arrangement of the reference
information, the audio streams of the 3D audio before being
divided into the tracks can be generated. The reference
information is configured from positions and sizes of the
samples of the tracks the groups, the group types, and the
like.

[0062]
(Example of Syntax of Sample Entry of Base Track)

Fig. 10 is a diagram illustrating an example of syntax
of the sample entry of the base track.
[0063]

As illustrated in Fig. 10, in the sample entry of the
base track, the mhaC box (MHAConfigration Box), the mhas box
(MHAAudioScenelInfo Box), and the like are arranged. In the
mhaC box, the config information of all of the groups of the
3D audio or the config information necessary for decoding only
the base track is described. Further, in the mhas box,
AudioScene information including the information related to
all of the groups and the switch Group of the 3D audio is
described. The AudioScene information describes the
hierarchical structure of Fig. 7.

[0064]
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(Example of Syntax of Sample Entry of Track of each of Groups)

Fig. 11 is a diagram illustrating an example of syntax
of sample entry of the track of each of the groups.

[0065]

As illustrated in Fig. 11, in the sample entry of the
track of each of the groups, the mhaC box (MHAConfigration
Box), the mhgC box (MHAGroupDefinition Box), the mhsC box
(MHASwitchGropuDefinition Box), and the like are arranged.
[0066]

In the mhaC box, Config information necessary for
decoding the corresponding track is described. Further, in
the mhgC box, AudioScene information related to the
corresponding group is described as GroupDefinition. 1In the
mhsC box, AudioScene information related to the switch Group
is described in SwitchGroupDefinition in a case where the
corresponding group forms the switch Group.

[0067]
(First Example of Segment Structure of Audio File)

Fig. 12 is a diagram illustrating a first example of
a segment structure of the audio file.

[0068]

In the segment structure of Fig. 12, an Initial segment
is configured from an ftyp box and a moov box. In the moov
box, a trak box is arranged for each track included in the
audio file. Further, in the moov box, an mvex box including
information indicating corresponding relationship between
the track ID of each of the tracks and a level used in an ssix
box in a media segment, and the like are arranged.

[0069]
Further, the media segment is configured from an sidx

box, an ssix box, and one or more subsegments. In the sidx
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box, position information indicating positions of the
subsegments in the audio file is arranged. In the ssix box,
position information of the audio streams of the levels
arranged in an mdat box is arranged. Note that the level
corresponds to the track. Further, the position information
of the first track is the position information of data made
of an moof box and the audio stream of the first track.
[0070]

The subsegment isprovided foreacharbitrarytime length,
and the subsegment is provided with a pair of the moof box
and the mdat box, which is common to all of the tracks. 1In
the mdat box, the audio streams of all of the tracks are
collectively arranged by an arbitrary time length, and in the
moof box, management information of the audio streams is
arranged. The audio streams of the tracks arranged in the
mdat box are successive in each track.

[0071]

In the example of Fig. 12, Trackl with the track ID of
1 is the base track, and Track2 to TrackN with the tracks ID
of 2 to N are tracks in the groups with the group ID of 1 to
N - 1. The same applies to Fig. 13 described below.
[0072]

(Second Example of Segment Structure of Audio File)

Fig. 13 is a diagram illustrating a second example of
the segment structure of the audio file.
[0073]

The segment structure of Fig. 13 is different from the
segment structure of Fig. 12 in that the moof box and the mdat
box are provided for each track.

[0074]

That is, the Initial segment of Fig. 13 is similar to
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the Initial segment of Fig. 12. Further, the media segment
of Fig. 13 is configured from the sidx box, the ssix box, and
one or more subsegments, similarly to the media segment of
Fig. 12. 1In the sidx box, the position information of the
subsegments is arranged, similarly to the sidx box of Fig.
12. Inthessixbox, positioninformationof dataof the levels
made of the moof box and the mdat box is included.

[0075]

The subsegment isprovided foreacharbitrarytime length,
and the subsegment is provided with a pair of the moof box
and the mdat box for each track. That is, in the mdat box
of each of the tracks, the audio streams of the tracks are
collectively arranged (interleave storage) by an arbitrary
time length, and in the moof box, management information of
the audio streams is arranged.

[0076]

As illustrated in Figs. 12 and 13, the audio streams
of the tracks are collectively arranged by an arbitrary time
length. Therefore, audio stream acquisition efficiency
through the HTTP or the like is improved, compared with a case
where the audio streams are collectively arranged in units
of a sample.

[0077]
(Description Example of mvex Box)

Fig. 14 is adiagram illustrating a description example
of a level assignment box arranged in the mvex box of Figs.
12 and 13.

[0078]

The level assignment box is a box that associates the

track ID of each of the tracks and the level used in the ssix

box. In the example of Fig. 14, the base track with the track
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ID of 1 is associatedwith a level 0, and a channel audio track
with the track ID of 2 is associated with a level 1. Further,
an HOA audio track with the track ID of 3 is associated with
a level 2, and an object metadata track with the track ID of
4 is associatedwith a level 3. Further, an object audio track
with the track ID of 5 is associated with a level 4.
[0079]

(First Description Example of MPD File)

Fig. 15 is a diagram illustrating a first description
example of the MPD file.
[0080]

As illustrated in Fig. 15, in the MPD file,
"Representation" that manages the segment of the audio file
(3daudio.mp4) of the 3D audio, "SubRepresentation" that
manages the track included in the segment, and the like are
described.

[0081]

The "Representation" and the "SubRepresentation"
include "codecs" that indicates the kind (profile or level)
of codec of the corresponding segment as a whole or the track
in a 3D audio file format.

[0082]

The "SubRepresentation” includes a "level" that is a
value set in the level assignment box as a value that indicates
the level of the corresponding track. "SubRepresentation”
includes "dependencyLevel" that isavalue indicatingthe level
corresponding to another track (hereinafter, referred to as
reference track) having the reference relationship (having
dependency) .

[0083]

Further, the "SubRepresentation" includes
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<EssentialProperty schemeIdUri =
“urn:mpeg:DASH:3daudio:2014"” value =
“dataType,definition”>.

[0084]

The "dataType" is a number that indicates a kind of
content (definition) of the Audio Scene information described
in the sample entry of the corresponding track, and the
definition is its content. For example, in a case where
GroupDefinition is included in the sample entry of the track,
1 is described as "dataType" of the track, and the
GroupDefinition is described as "definition". Further, in
a case where the SwitchGroupDefinition is included in the
sample entry of the track, 2 is described as the "dataType"
of the track, and the SwitchGroupDefinition is described as
the "definition". That is, the "dataType" and the
"definition" are information that indicates whether the
SwitchGroupDefinition exists in the sample entry of the
corresponding track. The "definition" is binary data, and
is encoded by a base64 method.

[0085]

Note that, in the example of Fig. 15, all of the groups
form the switch Group. However, in a case where a group that
does not form the switch Group exists, <EssentialProperty
schemeIdUri = “urn:mpeg:DASH:3daudio:2014” value =
“2,SwitchGroupDefinition”> is not described in
"SubRepresentation" corresponding to the group. The same
applies to Figs. 24, 25, 31, 39, 45, 47, 48, and 50, described
below.

[0086]
(Configuration Example of File Generation Device)

Fig. 16 is a block diagramillustrating a configuration
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[0087]

The file generation device 141 of Fig. 16 is configured
from an audio encoding processing unit 171, an audio file
generation unit 172, an MPD generation unit 173, and a server
upload processing unit 174.

[0088]

The audio encoding processing unit 171 of the file
generation device 141 encodes the audio data and the metadata
of the 3D audio of the moving image content at a plurality
of encoding speeds to generate the audio streams. The audio
encoding processingunit 171 supplies the audio streamof each
encoding speed to the audio file generation unit 172.
[0089]

The audio file generation unit 172 allocates the track
tothe audio streamsupplied fromthe audio encoding processing
unit 171 for each group and each type of the Extelement. The
audio file generation unit 172 generates the audio file in
the segment structure of Fig. 12 or 13, in which the audio
streams of the tracks are arranged in units of the subsegment,
foreachencoding speedand segment. Theaudiofilegeneration
unit 172 suppliesthegeneratedaudio filetotheMPD generation
unit 173.

[0090]

The MPD generation unit 173 determines the URL of the
web server 142 in which the audio file supplied from the audio
file generation unit 172 is to be stored, and the 1like. Then,
the MPD generation unit 173 generates the MPD file in which
the URL of the audio file and the like are arranged in the
"Segment" of the "Representation" for the audio file. The

MPD generation unit 173 supplies the generated MPD file and
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the audio file to the server upload processing unit 174.
[0091]

The server upload processing unit 174 uploads the audio
file and the MPD file supplied from the MPD generation unit
173 onto the web server 142.

[0092]
(Description of Processing of File Generation Device)

Fig. 17 is a flowchart for describing file generation
processing of the file generation device 141 of Fig. 16.
[0093]

In step S191 of Fig. 17, the audio encoding processing
unit 171 encodes the audio data and the metadata of the 3D
audio of the moving image content at a plurality of encoding
speeds to generate the audio streams. The audio encoding
processingunit 171 supplies the audio stream of each encoding
speed to the audio file generation unit 172.

[0094]

In step S192, the audio file generation unit 172
allocates the track tothe audio stream supplied fromthe audio
encoding processing unit 171 for each group and each type of
the Extelement.

[0095]

In step S193, the audio file generation unit 172
generates the audio file in the segment structure of Fig. 12
or 13, in which the audio streams of the tracks are arranged
inunitsof the subsegment, foreachencoding speed and segment.
The audio file generationunit 172 supplies the generatedaudio
file to the MPD generation unit 173.

[0096]

In step S194, the MPD generation unit 173 generates the

MPD file including the URL of the audio file and the like.
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The MPD generation unit 173 supplies the generated MPD file
and the audio file to the server upload processing unit 174.
[0097]

In step S195, the server upload processing unit 174
uploads the audio file and the MPD file supplied from the MPD
generation unit 173 onto the web server 142. Then, the
processing is terminated.

[0098]
(Functional Configuration Example of Moving Image
Reproduction Terminal)

Fig. 18 is a block diagram illustrating a configuration
example of a streaming reproduction unit realized such that
the moving image reproduction terminal 144 of Fig. 8 executes
the control software 161, the moving image reproduction
software 162, and the access software 163.

[0099]

A streaming reproduction unit 190 of Fig. 18 is
configured from an MPD acquisition unit 91, an MPD processing
unit 191, anaudio file acquisitionunit 192, an audio decoding
processing unit 194, and an audio synthesis processing unit
195.

[0100]

TheMPD acquisitionunit 91 of the streamingreproduction
unit 190 acquires the MPD file from the web server 142, and
supplies the MPD file to the MPD processing unit 191.
[0101]

The MPD processing unit 191 extracts the information
of the URL of the audio file of the segment to be reproduced
described in the "Segment" for the audio file, and the like,
from the MPD file supplied from the MPD acquisition unit 91,

and supplies the information to the audio file acquisition
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unit 192.
[0102]

The audio file acquisition unit 192 requests the web
server 142 and acquires the audio stream of the track to be
reproduced in the audio file identified with the URL supplied
from the MPD processing unit 191. The audio file acquisition
unit 192 supplies the acquired audio stream to the audio
decoding processing unit 194.

[0103]

The audio decoding processingunit 194 decodes the audio
stream supplied fromthe audio file acquisitionunit 192. The
audio decoding processing unit 194 supplies the audio data
obtained as a result of the decoding to the audio synthesis
processing unit 195. The audio synthesis processing unit 195
synthesizes the audio data supplied from the audio decoding
processing unit 194, as needed, and outputs the audio data.
[0104]

As described above, the audio file acquisitionunit 192,
the audio decodingprocessingunit 194, and the audio synthesis
processing unit 195 function as a reproduction unit, and
acquire and reproduce the audio stream of the track to be
reproduced from the audio file stored in the web server 142.
[0105]

(Description of Processing of Moving Image Reproduction
Terminal)

Fig. 19 is a flowchart for describing reproduction
processing of the streaming reproduction unit 190 of Fig. 18.
[0106]

In step S211 of Fig. 19, the MPD acquisition unit 91
of the streaming reproduction unit 190 acquires the MPD file

from the web server 142, and supplies the MPD file to the MPD
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processing unit 191.
[0107]

In step S212, the MPD processing unit 191 extracts the
information of the URL of the audio file of the segment to
be reproduced described in the "Segment" for the audio file,
andthe like, fromtheMPD file supplied fromtheMPDacquisition
unit 91, and supplies the information to the audio file
acquisition unit 192.

[0108]

In step S213, the audio file acquisition unit 192
requests the web server 142 and acquires the audio stream of
the track to be reproduced in the audio file identified by
the URL on the basis of the URL supplied from the MPD processing
unit 191. The audio file acquisition unit 192 supplies the
acquired audio stream to the audio decoding processing unit
194.

[0109]

In step S214, the audio decoding processing unit 194
decodes the audio stream supplied from the audio file
acquisition unit 192. The audio decoding processingunit 194
supplies the audio data obtained as a result of the decoding
to the audio synthesis processing unit 195. In step S215,
the audio synthesis processing unit 195 synthesizes the audio
data supplied from the audio decoding processing unit 194,
as needed, and outputs the audio data.

[0110]
(Outline of Second Example of Track of Audio File)

Note that, inthe abovedescription, the GroupDefinition
andthe SwitchGroupDefinitionarearrangedinthe sampleentry.
However, as illustrated in Fig. 20, the GroupDefinition and

the SwitchGroupDefinitionmaybearrangedinsample groupentry
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that is the sample entry of each group of a subsample in the
track.
[0111]

Inthiscase, asillustratedinFig. 21, the sample group
entry of the track of the group that forms the switch Group
includes the GroupDefinition and the SwitchGroupDefinition.
Although illustration is omitted, the sample group entry of
the track of the group that does not form the switch Group
includes only the GroupDefinition.

[0112]

Further, the sample entry of the track of each of the
groups becomes one illustrated in Fig. 22. That is, as
illustrated in Fig. 22, in the sample entry of the track of
each of the groups, MHAGroupAudioConfigrationBox in which
Config information such as a profile (MPEGHAudioProfile) of
the audio stream of the corresponding track, a level
(MPEGHAudioLevel), and the like are described.

[0113]
(Outline of Third Example of Track of Audio File)

Fig. 23 is adiagram for describing an outline of a third
example of the track of the audio file.
[0114]

The configuration of the track of the audio data of Fig.
23 is different from the configuration of Fig. 9 in that the
audio streams of one or more groups of the 3D audio are included
in the base track, and the number of groups corresponding to
the audio streams divided into the tracks (hereinafter,
referredtoasgrouptracks) that donot include the information
related to the 3D audio as a whole is 1 or more.

[0115]

That is, the sample entry of the base track of Fig. 23
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is the sample entry with the 4cc of "mha2", which includes
the syntax for base track of when the audio streams of the
audio data, of the 3D audio, are divided into a plurality of
tracks and arranged, similarly to Fig. 9 (Fig. 10).

[0116]

Further, the sampleentryof thegrouptrack isthe sample
entry with the 4cc of "mhgl", which includes the syntax for
group track of when the audio streams of the audio data, of
the 3Daudio, aredividedintoapluralityoftracksandarranged,
similarly to Fig. 9 (Fig. 11). Therefore, the base track and
thegrouptrack areidentifiedwith the 4ccof the sample entry,
and dependency between the tracks can be recognized.
[0117]

Further, similarly to Fig. 9, the Track Reference is
arranged in the track box of each of the tracks. Therefore,
even in a case where which of "mha2" and "mhgl" is the 4cc
of the sample entry of the base track or the group track is
unknown, the dependency between the tracks can be recognized
with the Track Reference.

[0118]

Note that themhgCbox andthemhsCboxmaynot bedescribed
in the sample entry of the group track. Further, in a case
where the mhaC box including the config information of all
of the groups of the 3D audio is described in the sample entry
of the base track, the mhaC box may not be described in the
sample entry of the group track. However, in a case where
the mhaC box including the config information that can
independently reproduce the base track is described in the
sample entry of the base track, the mhaC box including the
configinformation that can independently reproduce the group

track is described in the sample entry of the group track.
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Whether it is in the former state or in the latter state can
be recognized according to existence/non-existence of the
config information in the sample entry. However, the
recognition can be made by describing a flag in the sample
entry or by changing the type of the sample entry. Note that,
althoughillustrationisomitted, inacaseofmakingthe former
state and the latter state recognizable by changing the type
of the sample entry, the 4cc of the sample entry of the base
track is "mha2" in the case of the former state, and is "mha4"
in the case of the latter state.

[0119]

(Second Description Example of MPD File)

Fig. 24 is adiagramillustrating a description example
of the MPD file in a case where the configuration of the tracks
of the audio file is the configuration of Fig. 23.

[0120]

The MPD file of Fig. 24 is different from the MPD file
of Fig. 15 in that the "SubRepresentation" of the base track
is described.

[0121]

In the "SubRepresentation" of the base track, the
"codecs", the "level", the "dependencyLevel" of the base track,
and <EssentialProperty schemelIdUri =
"urn:mpeg:DASH:3daudio:2014" value = "dataType,definition">
are described, similarly to the "SubRepresentation" of the
group track.

[0122]

In the example of Fig. 24, the "codecs" of the base track
is "mha2.2.1", and the "level” is "0O" as a value that indicates
the level of the base track. The "dependencyLevel" is "1"

and "2" as values that indicate the levels of the group track.
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Further, the "dataType" is "3" as a number that indicates the
AudioScene information as a kind described in the mhas box
of the sample entry of the base track, and the "definition"
is binary data of the AudioScene information encoded by the
base64 method.

[0123]

Note that, as illustrated in Fig. 25, 1in the
"SubRepresentation” of the base track, the AudioScene
information may be divided and described.

[0124]

In the example of Fig. 25, "1" is set as a number that
indicates "Atmo" as a kind, "Atmo" indicating content of the
group with the group ID "1", of the AudioScene information
(Fig. 7) described in the mhas box of the sample entry of the
base track.

[0125]

Further, "2" to "7" are set as numbers that respectively
indicate, as kinds, "Dialog EN" that indicates the content
of the group with the group ID "2", "Dialog FR" that indicates
the content of the group with the group ID "3", "VoiceOver
GE" that indicates the content of the group with the group
ID "4", "Effects” that indicates the content of the group with
the group ID "5", "Effect" that indicates the content of the
group with the group ID "6", and "Effect" that indicates the
content of the group with the group ID "7".

[0126]

Therefore, in the "SubRepresentation” of the base track
of Fig. 25, <EssentialProperty schemeIdUri =
“urn:mpeg:DASH:3daudio:2014"” value =“dataType,definition”>
in which the "dataType" is "1" and the "definition" is "Atmo"

is described. Similarly, “urn:mpeg:DASH:3daudio:2014"
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value =“dataType,definition”> inwhich the "dataType" is "2",
"3m, m4m, "5", "g", and "7", and the "definition" is "Dialog
EN", "Dialog FR", "VoiceOver GE", "Effects", "Effect", and
"Effect" is described. In the example of Fig. 25, a case in
which the AudioScene information of the base track is divided
and described has been described. However, the
GroupDefinition and the SwitchGroupDefinition of the group
track may be similarly divided and described.

[0127]

(Outline of Fourth Example of Track of Audio File)

Fig. 26 isadiagram for describinganoutline of a fourth
example of the track of the audio file.
[0128]

The configuration of the track of the audio data of Fig.
26 is different from the configuration of Fig. 23 in that the
sample entry of the group track is the sample entry with the
4cc of "mha2".

[0129]

In the case of Fig. 26, both of the 4ccs of the sample
entries of the base track and the group track are "mha2".
Therefore, the base track and the group track cannot be
identified and the dependency between the tracks cannot be
recognized with the 4cc of the sample entry. Therefore, the
dependency between the tracks is recognized with the Track
Reference arranged in the track box of each of the tracks.
[0130]

Further, because the 4ccs of the sample entries are
"mha2", the corresponding track being the track of when the
audio streams of the audio data, of the 3D audio, are divided
and arranged in a plurality of tracks, can be recognized.

[0131]
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Note that, in the mhaC box of the sample entry of the
base track, the config information of all of the groups of
the 3D audio or the config information that can independently
reproduce the base track is described, similarly to the cases
of Figs. 9 and 23. Further, in the mhas box, the AudioScene
information including the information related to all of the
groups and the switch Group of the 3D audio is described.
[0132]

Meanwhile, in the sample entry of the group track, the
mhas box is not arranged. Further, in a case where the mhaC
box including the config information of all of the groups of
the 3D audio is described in the sample entry of the base track,
the mhaC box may not be described in the sample entry of the
group track. However, in a case where the mhaC box including
the config information that can independently reproduce the
base track is described in the sample entry of the base track,
the mhaC box including the config information that can
independently reproduce the base track is described in the
sample entry of the group track. Whether it is in the former
state or in the latter state can be recognized according to
existence/non-existence of the config information in the
sample entry. However, the former state and the latter state
can be identified by describing a flag in the sample entry
or by changing the type of the sample entry. Note that,
althoughillustrationisomitted, inacaseofmakingthe former
state and the latter state recognizable by changing the type
of the sample entry, the 4cc of the sample entry of the base
track and the 4cc of the sample entry of the group track are,
for example, "mha2" in the case of the former state, and "mha4d"
in the case of the latter state.

[0133]
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(Third Description Example of MPD File)

Fig. 27 is adiagram illustrating a description example
of the MPD file in a case where the configuration of the tracks
of the audio file is the configuration of Fig. 26.

[0134]

The MPD file of Fig. 27 is different from the MPD file
of Fig. 24 in that the "codecs" of the "SubRepresentation"
of the group track is "mha2.2.1", and <EssentialProperty
schemeIdUri = “urn:mpeg:DASH:3daudio:2014"” value =
“dataType,definition”> is not described in the
"SubRepresentation”" of the group track.

[0135] Note that, although illustration is omitted, the
AudioScene information may be divided and described in the
"SubRepresentation" of the base track, similarly to the case
of Fig. 25.

[0136]

(Outline of Fifth Example of Track of Audio File)

Fig. 28 is a diagram for describing an outline of a fifth
example of the track of the audio file.
[0137]

The configuration of the tracks of the audio data of
Fig. 28 is different from the configuration of Fig. 23 in that
the sample entries of the base track and the group track are
the sample entry including syntax suitable for both of the
base track and the group track of a case where the audio streams
oftheaudiodata, ofthe3Daudio, aredividedintotheplurality
of tracks.

[0138]

In the case of Fig. 28, both of the 4ccs of the sample

entries of the base track and the group track are "mha3" that

is the 4cc of the sample entry including the syntax suitable
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for both of the base track and the group track.
[0139]

Therefore, similarly to the case of Fig. 26, the
dependency between the tracks is recognized with the Track
Reference arranged in the track box in each of the tracks.
Further, because the 4ccs of the sample entries are "mha3",
the corresponding track being the track of when the audio
streams of the audio data, of the 3D audio, are divided into
the plurality of tracks and arranged can be recognized.
[0140]

(Example of Syntax of Sample Entry Where 4cc is "mha3")

Fig.29isadiagramillustratinganexample of the syntax
of the sample entry with the 4cc of "mha3".

[0141]

As illustratedinFig. 29, the syntax of the sample entry
with the 4cc of "mha3" is syntax obtained by synthesizing the
syntax of Fig. 10 and the syntax of Fig. 11.

[0142]

That is, in the sample entry with the 4cc of "mha3",
the mhaC box (MHAConfigration Box), the mhas box
(MHAAudioScenelInfo Box), the mhgC box
(MHAGroupDefinitionBox), the mhsC box
(MHASwitchGropuDefinition Box), and the like are arranged.
[0143]

In the mhaC box of the sample entry of the base track,
the config information of all of the groups of the 3D audio
or the config information that can independently reproduce
the base track is described. Further, in the mhas box, the
AudioScene information including the information related to
all of the groups and the switch Group of the 3D audio is

described, and the mhgC box and the mhsC box are not arranged.
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[0144]

In a case where the mhaC box including the config
information of all of the groups of the 3D audio is described
in the sample entry of the base track, the mhaC box may not
be described in the sample entry of the group track. However,
in a case where the mhaC box including the config information
that can independently reproduce the base track is described
in the sample entry of the base track, the mhaC box including
the config information that can independently reproduce the
group track isdescribed in the sample entry of the group track.
Whether it is in the former state or in the latter state can
be recognized according to existence/non-existence of the
config information in the sample entry. However, the former
state and the latter state can be recognized by describing
a flag in the sample entry, or by changing the type of the
sample entry. Note that, although illustration is omitted,
in a case of making the former state and the latter state
recognizable by changing the type of the sample entry, the
4ccs of the sample entries of the base track and the group
track are, for example, "mha3" in the case of the former state,
and are "mhab5" in the case of the latter state. Further, the
mhas box is not arranged in the sample entry of the group track.
The mhgC box and the mhsC box may be or may not be arranged.
[0145]

Note that, as illustratedinFig. 30, in the sample entry
of the base track, the mhas box, the mhgC box, and the mhsC
box are arranged, and both of the mhaC box in which config
information that can independently reproduce only the base
track is described and the mhaC box including the config
informationofall of thegroups of the 3D audiomaybe arranged.

In this case, the mhaC box in which the config information
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of all of the groups of the 3D audio are described, and the
mhaC box in which config information that can independently
reproduce only the base track is described are recognized with
flags included in these mhaC boxes. Further, in this case,
the mhaC box may not be described in the sample entry of the
group track. Whether the mhaC box is described in the sample
entry of the group track can be recognized according to
existence/non-existence of the mhaC box in the sample entry
of the group track. However, whether themhaCbox is described
in the sample entry of the group track can be recognized by
describing a flag in the sample entry, or by changing the type
of the sample entry. Note that, although illustration is
omitted, in a case of making whether the mhaC box is described
inthe sample entry of the group track recognizable by changing
the type of the sample entry, the 4ccs of the sample entries
of the base track and the group track are, for example, "mha3"
in a case where the mhaC box is described in the sample entry
of the group track, and are "mhab" in a case where the mhaC
box is not described in the sample entry of the group track.
Note that, in Fig. 30, the mhgC box and the mhsC box may not
be described in the sample entry of the base track.

[0146]

(Fourth Description Example of MPD file)

Fig. 31 is adiagramillustrating a description example
of the MPD file in a case where the configuration of the tracks
of the audio file is the configuration of Fig. 28 or 30.
[0147]

The MPD file of Fig. 31 is different from the MPD file
of Fig. 24 in that the "codecs" of the "Representation" is
"mha3.3.1", and the "codecs" of the "SubRepresentation” is

"mha3.2.1".



10

15

20

25

30

40

[0148]

Note that, although illustration is omitted, the
AudioScene information may be divided and described in the
"SubRepresentation" of the base track, similarly to the case
of Fig. 25.

[0149]

Further, in the above-description, the Track Reference
is arranged in the track box in each of the tracks. However,
the Track Reference may not be arranged. For example, Figs.
32 to 34 are diagrams respectively illustrating cases in which
the Track Reference is not arranged in the track boxes of the
tracks of the audio files of Figs. 23, 26, and 28. In the
case of Fig. 32, the Track Reference is not arranged, but the
4ccs of the sample entries of the base track and the group
track aredifferent, andthus the dependency between the tracks
can be recognized. 1In the cases of Figs. 33 and 34, because
the mhas box is arranged, whether the track is the base track
can be recognized.

[0150]

The MPD files of the cases where the configurations of
the tracks of the audio file are the configurations of Figs.
32 to 34 are respectively the same as the MPD files of Figs.
24, 27, and 31. Note that, in this case, the AudioScene
information may be divided and described in the
"SubRepresentation” of the base track, similarly to the case
of Fig. 25.

[0151]
(Outline of Sixth Example of Track of Audio File)

Fig. 35 is a diagram for describing an outline of a sixth
example of the track of the audio file.

[0152]
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The configuration of the tracks of the audio data of
Fig. 35 is different from the configuration of Fig. 33 in that
the reference information to the samples of the tracks of the
groups and the config information necessary for decoding the
reference information are not arranged in the sample of the
base track, the audio streams of 0 or more groups are included,
and the reference information to the samples of the tracks
of the groups is described in the sample entry of the base
track.

[0153]

To be specific, an mhmt box that describes which tracks
the groups described in the AudioScene information are divided
into is newly arranged in the sample entry with the 4cc of
"mha2", which includes the syntax for base track of when the
audio streams of the audio data, of the 3D audio, are divided
into a plurality of tracks.

[0154]
(Another Example of Syntax of Sample Entry with 4cc of "mha2")

Fig. 36 is a diagram illustrating an example of syntax
of the sample entries of the base track and the group track
of Fig. 35 where the 4cc is "mha2".

[0155]

The configuration of the sample entry with the 4cc of
"mha2" of Fig. 36 is different from the configuration of Fig.
10 in that an MHAMultiTrackDescription box (mhmt box) is
arranged.

[0156]

In the mhmt box, as the reference information,
corresponding relationship between the group ID (group_ID)
and the track ID (track_ID) is described. ©Note that, in the

mhmt box, the audio element and the track ID may be described
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in association with each other.
[0157]

In a case where the reference information is not changed
in each sample, the reference information can be efficiently
described by arranging the mhmt box in the sample entry.
[0158]

Notethat, althoughillustrationisomitted, inthecases
of Figs. 9, 20, 23, 26, 28, 30, 32, and 34, the mhmt box can
be similarly arranged in the sample entry of the back track,
insteadof describing the reference information to the samples
of the tracks of the groups, to the sample of the base track.
[0159]

In this case, the syntax of the sample entry with the
4cc of "mha3" becomes one illustrated in Fig. 37. That is,
the configuration of the sample entry with the 4cc of "mha3"
of Fig. 37 is different from the configuration of Fig. 29 in
that the MHAMultiTrackDescription box (mhmt box) is arranged.
[0160]

Further, in Figs. 23, 26, 28, 30, 32 to 34, and 35, the
audio streams of one or more groups of the 3D audio may not
be included in the base track, similarly to Fig. 9. Further,
the number of the groups corresponding to the audio streams
divided into the group tracks may be 1.

[0161]

Further, in Figs. 23, 26, 28, 30, 32 to 34, and 35, the
GroupDefinition andthe SwitchGroupDefinitionmaybe arranged
in the sample group entry, similarly to the case of Fig. 20.
[0162]
<Second Embodiment>
(Outline of Track)

Fig. 38 is a diagram for describing an outline of tracks
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in a second embodiment to which the present disclosure is
applied.
[0163]

As illustrated in Fig. 38, the second embodiment is
different from the first embodiment in that the tracks are
recorded as different files
(3da_base.mp4/3da_groupl.mp4/3da_group2.mpé4/3da_group3.mp
4/3da_group 4.mp4). In this case, by acquiring a file of a
desired track through an HTTP, only data of the desired track
can be acquired. Therefore, the data of the desired track
through the HTTP can be efficiently acquired.

[0164]
(Description Examples of MPD file)

Fig. 39 is a diagram illustrating description examples
of the MPD file in the second embodiment to which the present
disclosure is applied.

[0165]

As illustrated in Fig. 39, in an MPD file,
"Representation" that manages segments of the audio files
(3da_base.mp4/3da_groupl.mp4/3da_group2.mp4/3da_group3.mp
4/3da_group 4.mp4) of 3D audio, and the like are described.
[0166]

The "Representation" includes "codecs", "id",
"associationId", and "assciationType". The "id" is an ID of
the "Representation”" includingthe same. The "associationId"
is information indicating reference relationship between
corresponding track and another track, and is "id" of a
reference track. The "assciationType" is a code indicating
meaning of reference relationship (dependency) with the
reference track, and for example, a value that is the same

as a value of track reference of MP4 is used.
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[0167]

Further, the "Representation" of the tracks of groups
include <EssentialProperty schemelIdUri =
“urn:mpeg:DASH:3daudio:2014" value ="dataType,definition”>.
In the example of Fig. 39, the "Representations" that manage
the segments of the audio files are provided under one
"AdaptationSet". However, the "AdaptationSet" may be
provided for each of the segments of the audio files, and the
"Representation" that manages the segment may be provided
thereunder. In this case, in the "AdaptationSet", the
"associationId" and <EssentialProperty schemeIdUri =

n”

“urn:mpeg:DASH:3daudioAssociationData:2014 value =
“dataType, id”> indicating meaning of the reference
relationship with the reference track may be described,
similarly to the "assciationType". Further, AudioScene
information, GroupDefinition, and SwitchGroupDefinition
described in the "Representations" of a base track and a group
track may be divided and described, similarly to the case of
Fig. 25. Further, the AudioScene information, the
GroupDefinition, and the SwitchGroupDefinition divided and
described in the "Representations" may be described in the
"AdaptationSets".

[0168]

(Outline of Information Processing System)

Fig. 40 is a diagram for describing an outline of an
informationprocessingsysteminthe secondembodiment towhich
the present disclosure is applied.

[0169]

The same configurations, of configurations illustrated

in Fig. 40, with the configurations of Fig. 8, are denoted

with the same reference signs. Overlapping description is
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appropriately omitted.
[0170]

An information processing system 210 of Fig. 40 is
configured such that a web server 212 connected to a file
generation device 211 is connected with a moving image
reproduction terminal 214 through the Internet 13.

[0171]

Inthe information processing system 210, the web server
142 distributes an audio stream of the audio file of the group
to be reproduced to the moving image reproduction terminal
144 by a method conforming to MPEG-DASH.

[0172]

To be specific, the file generation device 211 encodes
audio data and metadata of the 3D audio of moving image content
at apluralityof encoding speedstogenerate theaudio streams.
The file generation device 211 divides the audio streams for
each group and each type of Extelement to have the audio streams
in different tracks. The file generation device 211 makes
files of the audio streams at each encoding speed, for each
segment, and for each track, to generate the audio files. The
file generation device 211 uploads the audio files obtained
as a result onto the web server 212. Further, the file
generation device 211 generates an MPD file and uploads the
MPD file onto the web server 212.

[0173]

The web server 212 storestheaudio files at eachencoding
speed, for each segment, and for each track, and the MPD file
uploaded from the file generation device 211. The web server
212 transmits the stored audio files, the stored MPD file,
and the like to the moving image reproduction terminal 214,

in response to a request from the moving image reproduction
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terminal 214.
[0174]

The moving image reproduction terminal 214 executes
control software 221, moving image reproduction software 162,
access software 223, and the like.

[0175]

The control software 221 is software that controls data
streamed from the web server 212. To be specific, the control
software 221 causes the moving image reproduction terminal
214 to acquire the MPD file from the web server 212.
[0176]

Further, the control software 221 commands the access
software 223 to send a transmission request of the group to
be reproduced specified with the moving image reproduction
software 162, and the audio stream of the audio file of the
type of Extelement corresponding to the group, on the basis
of the MPD file.

[0177]

The access software 223 is software that controls
communication between the moving image reproduction terminal
214 and the web server 212 through the Internet 13 using the
HTTP. Tobespecific, theaccesssoftware223causesthemoving
image reproduction terminal 144 to transmit a transmission
request of the audio stream of the audio file to be reproduced
inresponsetothe commandof thecontrol software221. Further,
the access software 223 causes the moving image reproduction
terminal 144 to start receptionof theaudio streamtransmitted
fromthewebserver 212, inresponsetothe transmission request,
and supplies notification of the reception start to the moving
image reproduction software 162.

[0178]
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(Configuration Example of File Generation Device)

Fig. 41 is ablock diagramillustrating a configuration
example of the file generation device 211 of Fig. 40.
[0179]

The same configurations, of configurations illustrated
in Fig. 41, with the configurations of Fig. 16, are denoted
with the same reference signs. Overlapping description is
appropriately omitted.

[0180]

The configuration of the file generation device 211 of
Fig. 41 is different from the file generation device 141 of
Fig. 16 in that an audio file generation unit 241 and an MPD
generation unit 242 are provided in place of the audio file
generation unit 172 and the MPD generation unit 173.
[0181]

To be specific, the audio file generation unit 241 of
the file generation device 211 allocates a track to the audio
stream supplied from the audio encoding processing unit 171
for each group and each type of the Extelement. The audio
file generation unit 241 generates the audio file in which
the audio stream is arranged, at each encoding speed, for each
segment, and for each track. The audio file generation unit
241 supplies the generated audio files to the MPD generation
unit 242.

[0182]

The MPD generation unit 242 determines a URL of the web
server 142 to which the audio files supplied from the audio
file generation unit 172 are to be stored, and the like. The
MPD generation unit 242 generates the MPD file in which the
URL of the audio file and the like are arranged in the "Segment"

of the "Representation" fortheaudiofile. TheMPDgeneration
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unit 173 supplies the generated MPD file and the generated
audio files to the server upload processing unit 174.
[0183]

(Description of Processing of File Generation Device)

Fig. 42 is a flowchart for describing file generation
processing of the file generation device 211 of Fig. 41.
[0184]

Processing of steps S301 and S302 of Fig. 42 is similar
to the processing of steps S191 and S192 of Fig. 17, and thus
description is omitted.

[0185]

In step S303, the audio file generation unit 241
generates the audio file in which the audio stream is arranged
at each encoding speed, for each segment, and for each track.
The audio file generationunit 241 supplies the generatedaudio
files to the MPD generation unit 242.

[0186]

Processing of steps S304 and S305 is similar to the
processing of steps S194 and S195 of Fig. 17, and thus
description is omitted.

[0187]
(Functional Configuration Example of Moving Image
Reproduction Terminal)

Fig. 43 is a block diagram illustrating a configuration
example of a streaming reproduction unit realized such that
the moving image reproduction terminal 214 of Fig. 40 executes
the control software 221, the moving image reproduction
software 162, and the access software 223.

[0188]
The same configurations, of configurations illustrated

in Fig. 43, with the configurations of Fig. 18, are denoted
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with the same reference signs. Overlapping description is
appropriately omitted.
[0189]

The configuration of a streaming reproduction unit 260
of Fig. 43 isdifferent fromthe configuration of the streaming
reproduction unit 190 of Fig. 18 in that an audio file
acquisition unit 264 is provided in place of the audio file
acquisition unit 192.

[0190]

The audio file acgquisition unit 264 requests the web
server 142 to acquire the audio stream of the audio file on
the basis of the URL of the audio file of the track to be
reproduced, of the URLs supplied from the MPD processing unit
191. Theaudiofileacquisitionunit 264 suppliesthe acquired
audio stream to the audio decoding processing unit 194.
[0191]

That is, the audio file acquisition unit 264, the audio
decoding processing unit 194, and the audio synthesis
processing unit 195 function as a reproduction unit, and
acquire the audio stream of the audio file of the track to
be reproduced, from the audio files stored in the web server
212 and reproduce the audio stream.

[0192]
(Description of Processing of Moving Image Reproduction
Terminal)

Fig. 44 is a flowchart for describing reproduction
processing of the streaming reproduction unit 260 of Fig. 43.
[0193]

Processing of steps S321 and S322 of Fig. 44 is similar
to the processing of steps S211 and S212 of Fig. 19, and thus

description is omitted.
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[0194]

In step S323, the audio file acquisition unit 192
requests the web server 142 to acquire the audio stream of
the audio file, of the URLs supplied from the MPD processing
unit 191, on the basis of the URL of the audio file of the
track to be reproduced. The audio file acquisition unit 264
supplies the acquired audio stream to the audio decoding
processing unit 194.

[0195]

Processing of steps S324 and S325 is similar to the
processing of steps S214 and S215 of Fig. 19, and thus
description is omitted.

[0196]

Note that, inthe secondembodiment, the GroupDefinition
and the SwitchGroupDefinition may also be arranged in sample
group entry, similarly to the first embodiment.

[0197]

Further, in the second embodiment, the configurations
of the track of the audio data can also be the configurations
illustrated inFigs. 23, 26, 28, 30, 32to 34, and 35, similarly
to the first embodiment.

[0198]

Figs. 45 to 47 are diagrams respectively illustrating
MPD in a case where the configurations of the track of the
audio data in the second embodiment are the configurations
illustratedinFigs. 23, 26, and28. Inthe secondembodiment,
the MPD in a case where the configurations of the track of
the audio data are the configuration illustrated in Figs. 32,
33, 34, or 35 is the same as the MPD in the case of the
configurations illustrated in Figs. 23, 26, and 28.

[0199]
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The MPD of Fig. 45 is different from the MPD of Fig.
39 in the "codecs" and the "associationId" of the base track,
and in that <EssentialProperty schemeIdUri =
“urn:mpeg:DASH:3daudio:2014"” value =“dataType,definition”>
is included in the "Representation" of the base track. To
be specific, the "codecs" of the "Representation" of the base
track of the MPD of Fig. 45 is "mhaz2.2.1", and the
"associationId" is "gl" and "g2" that are the "ids" of the
group tracks.

[0200]

Further, the MPD of Fig. 46 is different from the MPD
of Fig. 45 in the "codecs" of the group track, and in that
<EssentialProperty schemeIdUri =
“urn:mpeg:DASH:3daudio:2014” value = “dataType,definition”>
is not included in the "Representation" of the group track.
To be specific, the "codecs" of the group track of the MPD
of Fig. 46 is "mha2.2.1".

[0201]

Further, the MPD of Fig. 47 is different from the MPD
of Fig. 45 in the "codecs" of the base track and the group
track. To be specific, the "codecs" of the group track of
the MPD of Fig. 47 is "mha3.2.1".

[0202]

Note that, in the MPD of Figs. 45 to 47, "AdaptationSet"
can be divided for each "Representation", as illustrated in
Figs. 48 to 50.

[0203]
<Another Example of Base Track>

Inthe above description, only onebase track isprovided.
However, a plurality of the base tracks may be provided. 1In

this case, the base track is provided for each viewpoint of
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the 3D audio (details will be given below), for example, and
in the base tracks, mhaC boxes including config information
of all of the groups of the 3D audio of the viewpoints are
arranged. Note that, inthebase tracks, mhas boxes including
the AudioScene information of the viewpoints may be arranged.
[0204]

The viewpoint of the 3D audio is a position where the
3D audio canbe heard, suchasaviewpoint of an image reproduced
at the same time with the 3D audio or a predetermined position
set in adwvance.

[0205]

As described above, in a case where the base track is
divided for eachviewpoint, audiodifferent for each viewpoint
can be reproduced from the audio stream of the same 3D audio
on the basis of the position of an object on a screen and the
like included in the config information of each of the
viewpoints. As a result, a data amount of the audio streams
of the 3D audio can be reduced.

[0206]

That is, in a case where the viewpoints of the 3D audio
are aplurality of viewpoints of images of a baseball stadium,
which can be reproduced at the same time with the 3D audio,
an image having a viewpoint in a center back screen is prepared
as amain image that is an image of a basicviewpoint. Further,
images having viewpoints in a seat behind the plate, a
first-base infield bleacher seat, a third-base infield
bleacher seat, a left outfieldbleacher seat, a right outfield
bleacher seat, and the like are prepared as multi—-images that
are images of the viewpoints other than the basic viewpoint.
[0207]

In this case, if the 3D audio of all of the viewpoints
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is prepared, the data amount of the 3D audio becomes large.
Therefore, by describing, to the base tracks, the positions
of the object on the screen and the like in the viewpoints,
the audio streams such as Object audio and SAOC Object audio,
which are changed according to the positions of the obiject
on the screen, can be shared by the viewpoints. As a result,
the data amount of the audio streams of the 3D audio can be
reduced.

[0208]

At the time of reproduction of the 3D audio, for example,
different audio is reproducedaccording to the viewpoint,
using the audio streams such as the Object audio and the SAOC
Object audio of the basic viewpoint, and the base track
corresponding to the viewpoint of the main image or the
multi-image reproduced at the same time with the audio stream.
[0209]

Similarly, for example, in a case where the viewpoints
of the 3D audio are positions of a plurality of seats of a
stadium set in advance, the data amount of the 3D audio becomes
large if the 3D audio of all of the viewpoints is prepared.
Therefore, by describing, to the base tracks, the positions
of theobject onthe screen, intheviewpoints, theaudiostreams
such as the Object audio and the SAOC Object audio can be shared
by the viewpoints. As a result, different audio can be
reproduced according to the seat selected by the user using
a seating chart, using the Object audio and the SAOC Object
audio of one viewpoint, and the data amount of the audio streams
of the 3D audio can be reduced.

[0210]
In a case where the base track is provided for each

viewpoint of the 3D audio in the track structure of Fig. 28,
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the track structure becomes one as illustrated in Fig. 51.
In the example of Fig. 51, the number of viewpoints of the
3D audio is three. Further, in the example of Fig. 51, Channel
audio is generated for each viewpoint of the 3D audio, and
other audio data are shared by the viewpoints of the 3D audio.
The same applies to the example of Fig. 52 described below.
[0211]

In this case, three base tracks are provided for each
viewpoint of the 3D audio, as illustrated in Fig. 51. Track
Reference is arranged in the track box of each of the base
tracks. Further, syntax of sample entry of each of the base
tracks is the same as the syntax of the sample entry with 4cc
of "mha3". The 4cc is "mhcf" that indicates that the base
track is provided for each viewpoint of the 3D audio.
[0212]

The mhaC box including config information of all of
groups of the 3D audio of each of the viewpoints is arranged
in the sample entry of each of the base tracks. As the config
information of all of the groups of the 3D audio of each of
the viewpoints is the position of the object on the screen,
intheviewpoint, forexample. Further, themhasboxincluding
the AudioScene information of each of the viewpoints is
arranged in each of the base tracks.

[0213]

The audio streams of the groups of the Channel audio
of the viewpoints are arranged in samples of the base tracks.
[0214]

Note that, inacasewhere Object Metadata that describes
the position of the object on the screen, in each of the
viewpoints, in units of a sample, exists, the Object Metadata

is also arranged in the sample of each of the base tracks.
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[0215]

That is, in a case where the object is a moving body
(for example, a sport athlete), the position of the object
on the screen in each of the viewpoints is temporally changed.
Therefore, the position is described as Object Metadata in
units of the sample. In this case, the Object Metadata in
units of the sample is arranged, for each viewpoint, in the
sample of the base track corresponding to the viewpoint.
[0216]

The configurations of the group tracks of Fig. 51 are
the same as the configuration of Fig. 28 except that the audio
stream of the group of the Channel audio is not arranged, and
thus description is omitted.

[0217]

Note that, in the track structure of Fig. 51, the audio
streams of the groups of the Channel audio of the viewpoints
may not be arranged in the base track, and may be arranged
in the different group tracks. In this case, the track
structure becomes one illustrated in Fig. 52.

[0218]

In the example of Fig. 52, the audio stream of the group
of the Channel audio of the viewpoint corresponding to the
base track with the track ID of "1" is arranged in the group
track with the track ID of "4". Further, the audio stream
of thegroupof the Channel audioof theviewpoint corresponding
to the base track with the track ID of "2" is arranged in the
group track with the track ID of "5".

[0219]

Further, the audio stream of the group of the Channel

audio of the viewpoint corresponding to the base track with

the track ID of "3" is arranged in the group track with the
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track ID of "6".
[0220]

Note that, in the examples of Figs. 51 and 52, the 4cc
of the sample entry of the base track is "mhcf". However,
the 4cc may be "mha3" that is the same as the case of Fig.
28.

[0221]

Further, although illustration is omitted, a case in
which the base track is provided for each viewpoint of the
3D audio in all of the above-described track structures other
than the track structure of Fig. 28 is similar to the case
of Figs. 51 and 52.

[0222]

<Third Embodiment>

(Description of Computer to Which Present Disclosure Is
Applied)

The series of processing of the web server 142 (212)
can be executed by hardware or can be executed by software.
In a case of executing the series of processing by software,
a program that configures the software is installed to the
computer. Here, the computer includes a computer
incorporated in special hardware, and a general-purpose
personal computer that can execute various types of functions
by installing wvarious types of programs, and the like.
[0223]

Fig. 53 is ablock diagram illustrating a configuration
example of hardware of the computer that executes the series
of processing of the web server 142 (212) with a program.
[0224]

In the computer, a central processing unit (CPU) 601,

a read only memory (ROM) 602, and a random access memory (RAM)
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603 are mutually connected by a bus 604.
[0225]

An input/output interface 605 is further connected to
the bus 604. An input unit 606, an output unit 607, a storage
unit 608, acommunicationunit 609, andadrive 610 are connected
to the input/output interface 605.

[0226]

The input unit 606 is made of a keyboard, a mouse, a
microphone, and the like. The output unit 607 is made of a
display, a speaker, and the like. The storage unit 608 is
made of a hard disk, a non-volatile memory, and the like. The
communication unit 609 is made of a network interface, and
the like. The drive 610 drives a removable medium 611 such
as amagnetic disk, anoptical disk, or a magneto-optical disk,
or a semiconductor memory.

[0227]

In the computer configured as described above, the CPU
601 loads the program stored in the storage unit 608 onto the
RAM 603 through the input/output interface 605 and the bus
604, and executes the program, so that the series of processing
is performed.

[0228]

The program executed by the computer (CPU 601) can be
provided by being recorded in the removable medium 611 as a
package medium, for example. Further, the program can be
provided throughawiredor wireless transmissionmedium, such
as a local area network, the Internet, or digital satellite
broadcasting.

[0229]
In the computer, the program can be installed to the

storage unit 608 through the input/output interface 605 by



10

15

20

25

30

58

attaching the removable medium 611 to the drive 610. Further,
the program can be received by the communication unit 609
throughawiredorwireless transmissionmedium, and installed
to the storage unit 608. In addition, the program can be
installed to the ROM 602 or the storage unit 608 in advance.
[0230]

Note that the program executed by the computer may be
a program processed in time series according to the order
described in the present specification, or may be a program
processed in parallel or at necessary timing such as when
called.

[0231]

Further, the hardware configuration of the moving image
reproduction terminal 144 (214) can have a similar
configuration to the computer of Fig. 53. In this case, for
example, the CPU 601 executes the control software 161 (221),
the moving image reproduction software 162, and the access
software 163 (223). The processing of the moving image
reproduction terminal 144 (214) can be executed by hardware.
[0232]

Inthepresent specification, asystemmeansacollective
of a plurality of configuration elements (devices, modules
(components), and the like), and all of the configuration
elements may or may not be in the same casing. Therefore,
bothof apluralityof devices accommodated in separate casings
and connected via a network, and a single device in which a
plurality of modules are accommodated in a single casing are
the systems.

[0233]
Note that embodiments of the present disclosure are not

limited to the above-described embodiments, and various
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changes can be made without departing fromthe spirit and scope
of the present disclosure.
[0234]

Further, the present disclosure can be applied to an
information processing system that performs broadcasting or
local storage reproduction, instead of streaming
reproduction.

[0235]

In the embodiments of the MPD, the information is
described by EssentialProperty having descriptor definition
that can be ignored when the content described by the schema
cannot be understood. However, the information may be
described by SupplementalProperty having descriptor
definition that canbe reproducedeven if the content described
by the schema cannot be understood. This description method
is selectedbythesidethat createsthecontent withintention.
[0236]

Further, the present disclosure can employ the
configurations like below.

[0237]
(1)

An information processing apparatus including:

a file generation unit configured to generate a file
in which audio data of a plurality of kinds is divided into
tracks for each one or more of the kinds and arranged, and
information related to the plurality of kinds is arranged.
(2)

The information processing apparatus according to (1),
wherein

the information related to the plurality of kinds is

arranged in sample entry of a predetermined track.
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(3)

The information processing apparatus according to (2),
wherein

the predetermined track is one of the tracks in which
the audio data of a plurality of kinds is divided and arranged.
(4)

The information processing apparatus according to any
one of (1) to (3), wherein,

for each of the tracks, information related to the kind
corresponding to the track is arranged in the file.
(35)

The information processing apparatus according to (4),
wherein,

for each of the tracks, information related to an
exclusive reproduction kind made of the kind corresponding
to the track, and the kind corresponding to the audio data
exclusively reproduced from the audio data of the kind
corresponding to the track is arranged in the file.
(6)

The information processing apparatus according to (5),
wherein

information related to the kind corresponding to the
track andthe information relatedto an exclusive reproduction
kind are arranged in sample entry of the corresponding track.
(7)

The information processing apparatus according to (5)
or (6), wherein

the file generation unit generates a management file
that managesthe fileincludinginformationindicatingwhether
the information related to an exclusive reproduction kind

exists for each of the tracks.
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(8)

The information processing apparatus according to any
one of (1) to (7), wherein

reference information to the tracks corresponding to
the plurality of kinds is arranged in the file.
(9)

The information processing apparatus according to (8),
wherein

the reference information is arranged in a sample of
the predetermined track.
(10)

The information processing apparatus according to (9),
wherein

the predetermined track is one of the tracks in which
the audio data of a plurality of kinds is divided and arranged.
(11)

The information processing apparatus according to any
one of (1) to (10), wherein

information indicating reference relationship among
the tracks is arranged in the file.
(12)

The information processing apparatus according to any
one of (1) to (11), wherein

the file generation unit generates a management file
that manages the file including information indicating
reference relationship among the tracks.
(13)

The information processing apparatus according to any
one of (1) to (12), wherein

the file is one file.

(14)
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The information processing apparatus according to any
one of (1) to (12), wherein

the file is a file of each of the tracks.

(15)

An information processingmethod including the step of:

by an information processing apparatus, generating a
file in which audio data of a plurality of kinds is divided
into tracks for each one or more of the kinds and arranged,
and information related to the plurality of kinds is arranged.
(1o6)

An information processing apparatus including:

a reproductionunit configured to reproduce, froma file
in which audio data of a plurality of kinds is divided into
tracks for each one or more of the kinds and arranged, and
information related to the plurality of kinds is arranged,
the audio data of a predetermined track.

(17)

An information processing method including the step of:

by an information processing apparatus, reproducing,
fromfile inwhich audio data of aplurality of kinds is divided
into tracks for each one or more of the kinds and arranged,
and information related to the plurality of kinds is arranged,

the audio data of a predetermined track.

REFERENCE SIGNS LIST

[0238]

11 File generation device

192 Audio file acquisition unit
194 Audio decoding processing unit

195 Audio synthesis processing unit

211 File generation device
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264 Audio file acquisition unit
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CLAIMS

1. An information processing apparatus comprising:

a file generation unit configured to allocate a track to an
audio stream made of one track including a plurality of groups,
the group being indicated with a group ID and being configured from
one or more audio elements, for each of the groups, to generate
a file made of a plurality of the tracks,

wherein  the file includes information indicating
correspondence between the plurality of groups and the plurality
of tracks, and

wherein the information indicating correspondence between the
plurality of groups and the plurality of tracks is included in a

base track.

2, The information processing apparatus according to claim 1,
wherein

the information indicating correspondence between the
plurality of groups and the plurality of tracks includes the group
IDs of the plurality of groups.

3. The information processing apparatus according to c¢laim 1,
wherein

the information indicating correspondence between the
plurality of groups and the plurality of tracks includes the group
IDs of the plurality of groups and track IDs corresponding to the
plurality of tracks.

4. The information processing apparatus according to claim 1,
wherein
the file generation unit sets the information indicating

correspondence between the plurality of groups and the plurality
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of tracks to a box different from audio scene information related
to the plurality of groups and config information of the plurality

of groups.

5. The information processing apparatus according to claim 1,
wherein
information related to the plurality of groups is arranged

in sample entry of a predetermined track in the file.

6. The information processing apparatus according to claim 1,
wherein,
for each of the tracks, information related to the group

corresponding to the track is arranged in the file.

7. The information processing apparatus according to claim 1,
wherein,

for each of the tracks, information related to an exclusive
reproduction group made of the group corresponding to the track,
and the group corresponding to the audio element exclusively
reproduced from the audio element of the group corresponding to

the track is arranged in the file.

8. The information processing apparatus according to claim 7,
wherein

information related to the group corresponding to the track
and the information related to an exclusive reproduction group are

arranged in sample entry of the corresponding track.

9. The information processing apparatus according to claim 7,
wherein
the file generation unit generates a management file that

manages the file including information indicating whether the
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information related to an exclusive reproduction group exists for

each of the tracks.

10. The information processing apparatus according to claim 1,
wherein
reference information to the plurality of tracks is arranged

in the file.

11. The information processing apparatus according to claim 10,
wherein
the reference information is arranged in a sample of a

predetermined track.

12. The information processing apparatus according to claim 1,
wherein
information indicating reference relationship among the

tracks is arranged in the file.

13. The information processing apparatus according to claim 1,
wherein

the file generation unit generates a management file that
manages the file including information indicating reference

relationship among the tracks.

14. The information processing apparatus according to claim 1,
wherein

the file is one file.

15. The information processing apparatus according to claim 1,
wherein

the file is a file of each of the tracks.
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16. An information processing method comprising the step of:

allocatingatrack toanaudiostreammade of one track including
a plurality of groups, the group being indicated with a group ID
and being configured from one or more audio elements, for each of
the groups, to generate a file made of a plurality of the tracks,

wherein the file includes information indicating
correspondence between the plurality of groups and the plurality
of tracks, and

wherein the information indicating correspondence between the
plurality of groups and the plurality of tracks is included in a

base track.

17. An information processing apparatus comprising:

a reproduction unit configured to reproduce a predetermined
track from a filé made of a plurality of tracks, the file being
generated by allocating, for each of groups, a track to an audio
stream made of one track including a plurality of the groups, the
group being indicated with a group ID and being configured £from
one or more audio elements,

wherein the file includes information indicating
correspondence between the plurality of groups and the plurality
of tracks, and

wherein the information indicating correspondence between the
plurality of groups and the plurality of tracks is included in a

base track.

18. An information processing method comprising the step of:
reproducing a predetermined track from a file made of a
plurality of tracks, the file being generated by allocating, for
each of groups, a track to an audic stream made of one track including
plurality of the groups, the group being indicated with a group

ID and being configured from one or more audio elements,
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wherein  the file includes information  indicating
correspondence between the plurality of groups and the plurality
of tracks, and

wherein the information indicating correspondence between the
plurality of groups and the plurality of tracks is included in a

base track.



