DESCRIPTION]
[Title]

INFORMATION PROCESSING APPARATUS AND METHOD
[Technical Field]

[0001]

The present disclosure relates to an information
processing apparatus and method, and in particular, to an
information processing apparatus and method enabled to
more easily select a stream of sub-pictures.
[Background Art]

[0002]

In the past, there have been known standards for
adaptive content distribution techniques based on HTTP
(Hypertext Transfer Protocol) including MPEG-DASH (Moving
Picture Experts Group-Dynamic Adaptive Streaming over
HTTP) (see, for example, NPL 1 and NPL 2).

[0003]

Additionally, file formats for the MPEG-DASH
include ISOBMFF (International Organization for
Standardization Base Media File Format) including file
container specifications for the international
standardization technique for moving image compression
"MPEG-4 (Moving Picture Experts Group-4)" (see, for
example, NPL 3).

[0004]



Incidentally, the use of MPEG-DASH for distribution
of an omnidirectional image (also referred to as a
projected plane image) including a three-dimensional
structure image mapped to a plane image has been
contrived; the three-dimensional structure image includes
an image extending over 360 degrees around in the
horizontal direction and over 180 degrees around in the
vertical direction and projected on a three-dimensional
structure, as in the case of what is called an
omnidirectional video. MPEG-DASH can be applied by, for
example, mapping the three-dimensional structure image to
a single plane and distributing a projected plane image
including the three-dimensional structure image mapped to
the plane. There has also been a proposal that, in the
above-described case, the projected plane image (also
referred to as an entire picture) of the omnidirectional
video be divided into a plurality of sub-pictures, which
is then stored in a plurality of tracks. ©Note that
identification of display regions of sub-pictures
requires processing including, first, constructing the
entire picture from the sub-pictures on the basis of sub-
picture division information, and then rearranging, on
the basis of region-wise packing information, the entire
picture subjected to region-wise packing (see, for

example, NPL 4).
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[Summary]

[Technical Problems]

[0006]



However, in the currently proposed method, in a
case where an image is divided into sub-pictures,
arrangement information (region-wise packing information
regarding the undivided entire picture) indicating that
the size and position of each picture region has been
changed is signaled in Region Wise Packing Box below Sub
Picture Composition Box. Thus, in a case where a sub-
picture track is selected and reproduced, Sub Picture
Composition Box needs to be parsed to distinguish the
region-wise packing information from sub-picture division
information in order to identify the display region of
the sub-picture track on the projected picture. This
selection and reproduction, compared to selection and
reproduction of tracks that are not sub-picture tracks,
may increase loads on the processing.

[0007]

In view of these circumstances, an object of the
present disclosure is to allow a stream of sub-pictures
to be more easily selected.

[Solution to Problems]
[0008]

An information processing apparatus according to
one aspect of the present technique is an information
processing apparatus including a file generating section

configured to generate a control file managing image



encoded data for each of a plurality of sub-pictures into
which an entire picture is divided and which is then
encoded and including region-related information related
to a region in the entire picture corresponding to the
sub-picture, as information different from arrangement
information for each of picture regions, the control file
being used for controlling distribution of the image
encoded data.

[0009]

An information processing method according to one
aspect of the present technique is an information
processing method including generating a control file
managing image encoded data for each of a plurality of
sub-pictures into which an entire picture is divided and
which is then encoded and including region-related
information related to a region in the entire picture
corresponding to the sub-picture, as information
different from arrangement information for each of
picture regions, the control file being used for
controlling distribution of the image encoded data.

[0010]

An information processing apparatus according to
another aspect of the present technique is an information
processing apparatus including a file acquiring section

configured to acquire a control file managing image



encoded data for each of a plurality of sub-pictures into
which an entire picture is divided and which is then
encoded and including region-related information related
to a region in the entire picture corresponding to the
sub-picture, as information different from arrangement
information for each of picture regions, the control file
being used for controlling distribution of the image
encoded data, and an image processing section configured
to select a stream of the image encoded data on the basis
of the region-related information included in the control
file acquired by the file acguiring section.

[0011]

An information processing method according to
another aspect of the present technique is an information
processing method including acquiring a control file
managing image encoded data for each of a plurality of
sub-pictures into which an entire picture is divided and
which is then encoded and including region-related
information related to a region in the entire picture
corresponding to the sub-picture, as information
different from arrangement information for each of
picture regions, the control file being used for
controlling distribution of the image encoded data, and
selecting a stream of the image encoded data on the basis

of the region-related information included in the control



file acquired.
[0012]

In the information processing apparatus and method
according to the one aspect of the present technique, the
control file is generated that manages the image encoded
data for each of the plurality of sub-pictures into which
the entire picture is divided and which is then encoded,
the control file including the region-related information
related to the region in the entire picture corresponding
to the sub-picture, as information different from the
arrangement information for each of the picture regions,
the control file being used for controlling distribution
of the image encoded data.

[0013]

In the information processing apparatus and method
according to the another aspect of the present technique,
the control file is acquired that manages the image
encoded data for each of the plurality of sub-pictures
into which the entire picture is divided and which 1is
then encoded, the control file including the region-
related information related to the region in the entire
picture corresponding to the sub-picture, as information
different from the arrangement information for each of
the picture regions, the control file being used for

controlling distribution of the image encoded data, and



the stream of the image encoded data is selected on the
basis of the region-related information included in the
control file acquired.

[Advantageous Effect of Invention]

[0014]

According to the present disclosure, information
can be processed. In particular, a stream of sub-pictures
can be more easily selected.

[Brief Description of Drawings]
[0015]

[FIG. 1]

FIG. 1 is a diagram illustrating an example of a

Box hierarchical structure of ISOBMFF sub-picture tracks.

[FIG. 2]

FIG. 2 is a diagram illustrating an example of a
Box hierarchical structure of tracks that are not ISOBMFF
sub-picture tracks.
[FIG. 3]

FIG. 3 is a diagram illustrating an example of

syntax of Sub Picture Composition Box.

[FIG. 4]

FIG. 4 is a diagram illustrating an example of
syntax of Sub Picture Region Box.

[FIG. 5]

FIG. 5 is a diagram illustrating an example of



semantics of fields defined in Sub Picture Region Box.
[FIG. 6]

FIG. 6 is a diagram illustrating an example of
syntax of Region Wise Packing Box.
[FIG. 7]

FIG. 7 is a diagram illustrating an example of
syntax of Region Wise Packing Struct.
[FIG. 8]

FIG. 8 is a diagram illustrating an example of
semantics of fields defined in Region Wise Packing Struct.
[FIG. 9]

FIG. 9 is a diagram illustrating an example of
syntax of RectRegionPacking.

[FIG. 10]

FIG. 10 is a diagram illustrating an example of
semantics of fields defined in RectRegionPacking.
[FIG. 11]

FIG. 11 is a block diagram illustrating a main
configuration example of a file generating apparatus.
[FIG. 12]

FIG. 12 is a block diagram illustrating a main
configuration example of a client apparatus.

[FIG. 13]
FIG. 13 is a diagram illustrating an example of

display region information.
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[FIG. 14]

FIG. 14 is a flowchart illustrating an example of
procedure of upload processing.
[FIG. 15]

FIG. 15 is a flowchart illustrating an example of
procedure of content reproduction processing.
[FIG. 16]

FIG. 16 is a diagram illustrating an example of
syntax of 2D Coverage Information Box.
[FIG. 17]

FIG. 17 is a diagram illustrating an example of
semantics of fields defined in 2D Coverage Information
Box.

[FIG. 18]

FIG. 18 is a diagram illustrating an example of
display region information.
[FIG. 19]

FIG. 19 is a diagram illustrating an example of
sub-pictures including nonconsecutive regions.
[FIG. 20]

FIG. 20 is a diagram illustrating an example of
syntax of 2D Coverage Information Box.

[FIG. 21]
FIG. 21 is a diagram illustrating an example of

semantics of fields added in this case.
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[FIG. 22]

FIG. 22 is a diagram illustrating an example
syntax of Region Wise Packing Struct.
[FIG. 23]

FIG. 23 is a diagram illustrating an example
semantics of fields added in this case.
[FIG. 24]

FIG. 24 is a diagram illustrating an example
syntax of RectProjectedRegion.
[FIG. 25]

FIG. 25 is a diagram illustrating an example
semantics of fields defined in RectProjectedRegion.
[FIG. 26]

FIG. 26 is a diagram illustrating an example
syntax of Region Wise Packing Struct.

[FIG. 27]

FIG. 27 is a diagram illustrating an example
syntax of RectRegionPacking.
[FIG. 28]

FIG. 28 is a diagram illustrating an example
syntax of Coverage Information Box.
[FIG. 29]

FIG. 29 is a diagram illustrating an example
semantics of fields defined in Coverage Information

[FIG. 30]

of

of

of

of

of

of

of

Box.
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FIG. 30 is a diagram illustrating an example of
syntax of Spherical offset projection SEI message.
[FIG. 31]

FIG. 31 is a diagram illustrating an example of
semantics of fields defined in Spherical offset
projection SEI message.

[FIG. 32]

FIG. 32 is a diagram illustrating an example of
syntax of 2D Coverage Information Sample Entry.
[FIG. 33]

FIG. 33 is a diagram illustrating an example of
syntax of 2D Coverage Information Sample.
[FIG. 34]

FIG. 34 is a diagram illustrating an example of
Sample Table Box.

[FIG. 35]

FIG. 35 is a diagram illustrating an example of
syntax of 2D Coverage Information Sample Group Entry.
[FIG. 36]

FIG. 36 is a flowchart illustrating an example of
procedure of upload processing.

[FIG. 37]

FIG. 37 is a flowchart illustrating an example of

procedure of content reproduction processing.

[FIG. 38]
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FIG. 38 is a diagram illustrating examples of
attribute values of 2D coverage information descriptors.
[FIG. 39]

FIG. 39 is a diagram illustrating examples of
attribute values of 2D coverage information descriptors.
[FIG. 40]

FIG. 40 is a diagram illustrating examples of data
types.

[FIG. 41]

FIG. 41 is a diagram illustrating examples of
attribute values of Region Wise Packing descriptors.
[FIG. 42]

FIG. 42 is a diagram illustrating examples of
attribute values of Region Wise Packing descriptors.
[FIG. 43]

FIG. 43 is a diagram illustrating examples of
attribute values of Content coverage descriptors.

[FIG. 44]

FIG. 44 is a diagram illustrating examples of
attribute values of Content coverage descriptors and
continued from FIG. 43.

[FIG. 45]

FIG. 45 is a diagram illustrating examples of data

types.

[FIG. 46]
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FIG. 46 is a diagram illustrating examples of data
types and continued from FIG. 45.
[FIG. 47]

FIG. 47 is a diagram illustrating examples of data
types and continued from FIG. 46.
[FIG. 48]

FIG. 48 is a diagram illustrating an example of
division into sub-pictures.
[FIG. 49]

FIG. 49 is a diagram illustrating an example of
division into sub-pictures.
[FIG. 50]

FIG. 50 is a diagram illustrating an example of
division into sub-pictures.
[FIG. 51]

FIG. 51 is a flowchart illustrating an example of
procedure of upload processing.
[FIG. 52]

FIG. 52 is a flowchart illustrating an example of
procedure of content reproduction processing.
[FIG. 53]

FIG. 53 is a diagram illustrating an example of
syntax of Original Stereo Video Box.
[FIG. 54]

FIG. 54 is a diagram illustrating an example of
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semantics of fields defined in Original Stereo Video Box.
[FIG. 55]

FIG. 55 is a diagram illustrating an example of a
signal for a display size.
[FIG. 56]

FIG. 56 is a diagram illustrating an example of
syntax of Pixel Aspect Ratio Box.
[FIG. 57]

FIG. 57 is a diagram illustrating an example of
semantics of fields defined in Pixel Aspect Ratio Box.
[FIG. 58]

FIG. 58 is a diagram illustrating an example of
signaling of a pixel aspect ratio for a time of display.
[FIG. 59]

FIG. 59 is a diagram illustrating an example of
syntax of Original Scheme Information Box.

[FIG. 60]

FIG. 60 is a diagram illustrating an example of
syntax of 2D Coverage Information Box.
[FIG. 61]

FIG. 61 is a diagram illustrating an example of
semantics of fields defined in 2D Coverage Information
Box.

[FIG. 62]

FIG. 62 is a diagram illustrating signaling of
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stereo presentation suitable.
[FIG. 63]

FIG. 63 is a diagram illustrating an example of
syntax of Track Stereo Video Box.
[FIG. 64]

FIG. 64 is a diagram illustrating an example of
syntax of 2D Coverage Information Box.
[FIG. 65]

FIG. 65 is a diagram illustrating an example of
semantics of fields defined in 2D Coverage Information
Box.

[FIG. 66]

FIG. 66 is a diagram illustrating an example of
signaling of view idc.
[FIG. 67]

FIG. 67 is a flowchart illustrating an example of
procedure of upload processing.
[FIG. 68]

FIG. 68 is a flowchart illustrating an example of
procedure of content reproduction processing.
[FIG. 69]

FIG. 69 is a diagram illustrating examples of
attribute values of 2D coverage information descriptors.
[FIG. 70]

FIG. 70 is a diagram illustrating examples of
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attribute values of 2D coverage information descriptors
and continued from FIG. 69.
[FIG. 71]

FIG. 71 is a diagram illustrating examples of data
types.
[FIG. 72]

FIG. 72 is a block diagram illustrating a main
configuration example of a computer.
[FIG. 73]

FIG. 73 is a diagram illustrating an example of
syntax of Sub Picture Composition Box.
[FIG. 74]

FIG. 74 is a diagram illustrating an example of
syntax of Supplemental Property.
[Description of Embodiments]
[0016]

Embodiments of the present disclosure (hereinafter
referred to as embodiments) will be described. The
description is in the following order.

1. Signaling of Information Related to sub-picture

2. First embodiment (Signaling of Display Region of
sub-picture and Extension of ISOBMFF)

3. Second embodiment (Signaling of Display Region
of sub-picture and Extension of MPD)

4. Third Embodiment (Signaling of Stereo
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Information regarding Entire Picture and Extension of
ISOBMFF)

5. Fourth Embodiment (Signaling of Stereo
Information regarding Entire Picture and Extension of
MPD)

6. Supplementary Features
[0017]
<1l. Signaling of Information Related to sub-picture>
<Documents Supporting Technical Contents and Terms, and
the like>

The scope disclosed in the present technique
includes not only contents described in the embodiments
but also contents described in Non Patent Literature
below, which were well known at the time of filing of the
application.

[0018]

NPL 1: (described above)

NPL 2: (described above)

NPL 3: (described above)

NPL 4: (described above)

[0019]

In other words, the contents described in Non
Patent Literature described above are grounds for
determination of support requirements. For example,

technical terms such as parsing, syntax, and semantics
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are within the scope of disclosure of the present
technique and meets the support requirements for claims
even in a case where the embodiments include no direct
description of the terms.

[0020]

<MPEG-DASH>

In the past, there have been known standards for
adaptive content distribution techniques based on HTTP
(Hypertext Transfer Protocol) including MPEG-DASH (Moving
Picture Experts Group-Dynamic Adaptive Streaming over
HTTP) as described in, for example, NPL 1 and NPL 2.
[0021]

The MPEG-DASH allows, for example, videos to be
reproduced at an optimum bit rate depending on a
variation in network band, using HTTP, corresponding to a
communication protocol similar to that used to download
an Internet web page from a web site.

[0022]

The standards allow infrastructures for moving-
image distribution services and techniques for moving-
image reproduction clients to be more easily developed.
In particular, for operators engaged in distribution
services, the standards are advantageous for improving
compatibility between moving-image distribution services

and moving-image reproduction clients, and further
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facilitating utilization of exiting content resources,
and are expected to be effective for promoting growth of
markets.

[0023]

The MPEG-DASH mainly includes two technical designs
including a standard for manifest file specifications
referred to as MPD (Media Presentation Description)
describing metadata used to manage moving images and
audio files and an operational standard for a file format
referred to as a segment format for actual communication
of moving-image content.

[0024]

For example, as described in NPL 3, file formats
for the MPEG-DASH include ISOBMFF (International
Organization for Standardization Base Media File Format)
including file container specifications for the
international standard technique for moving image
compression "MPEG-4 (Moving Picture Experts Group-4)."
ISOBMFF includes an additional extension for meeting the
requirements for the MPEG-DASH, as extended
specifications for ISO/IEC (International Organization
for Standardization/International Electrotechnical
Commission) 14496-12.

[0025]

<Distribution of Omnidirectional Video Using MPEG-DASH>
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Incidentally, a projected plane image includes a
three-dimensional structure image mapped to a plane
image; three-dimensional structure image includes an
image extending over 360 degrees around in the horizontal
direction and over 180 degrees around in the vertical
direction and projected on a three-dimensional structure,
as in the case of what is called an omnidirectional video.
For example, by rendering a peripheral image viewed from
a viewpoint (omnidirectional video) on a three-
dimensional structure around the viewpoint to provide a
three-dimensional structure image, an image around the
viewpoint can naturally be expressed or an image in a
desired line-of-sight direction can easily be generated
from the three-dimensional structure image.

[0026]

In recent years, the use of the MPEG-DASH for
distribution of the projected plane image
(omnidirectional video or the like) has been contrived.
For example, as described in NPL 4, the MPEG-DASH can be
applied by mapping a three-dimensional structure image to
a single plane, and distributing a projected plane image
with the three-dimensional structure image mapped to the
plane.

[0027]

Methods for projection on a three-dimensional
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structure and mapping to a plane (the methods are also
referred to as projection formats) include, for example,
ERP (Equirectangular projection) and CMP (Cubemap
projection). For example, in ERP, an image extending over
360 degrees around in the horizontal direction and over
180 degrees around in the vertical direction and
projected on a three-dimensional structure is mapped to a
single plane such that a latitudinal direction and a
longitudinal direction of a spherical three-dimensional
structure are orthogonal to each other. Additionally, in
CMP, for example, an image extending over 360 degrees
around in the horizontal direction and over 180 degrees
around in the vertical direction is projected on surfaces
of a three-dimensional structure, and the surfaces of the
three-dimensional structure are developed and mapped to a
single plane such that the surfaces are arranged in a
predetermined order.

[0028]

A projected plane image onto which an
omnidirectional video is projected and mapped is also
referred to as a projected picture. In other words, the
projected picture refers to a two-dimensional image (two-
dimensional picture) determined for each projection
format and expressing an omnidirectional video.

[0029]
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For MPEG-I Part?2 Omnidirectional Media Format
(ISO/IEC 23090-2) FDIS (Final Draft International
Standards) (hereinafter referred to as OMAF) described in
NPL 4, a technique has been discussed in which a
projected plane image (also referred to as an entire
picture) of one omnidirectional video is divided into a
plurality of sub-pictures, which is stored in a plurality
of tracks.

[0030]

For example, there is a use case where sub-picture
tracks corresponding to the field of view are configured
for respective particular field-of-view regions and where
a client selects and reproduces any of the sub-picture
tracks according to the field-of-view region of the
client.

[0031]
<Box Hierarchical Structure of ISOBMFF File>

A Box hierarchical structure 11 in FIG. 1
represents an example of a Box hierarchical structure for
an ISOBMFF file used to form an omnidirectional wvideo
into sub-picture tracks.

[0032]

As illustrated in the Box hierarchical structure 11,

in this case, information regarding the entire picture is

stored below Track Group Box. For example, Sub Picture
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Composition Box (spco) stores information used for
grouping of sub-picture tracks and indicating, for
example, whether the picture has been divided into sub-
pictures. Additionally, below the Sub Picture Composition
Box, Boxes such as Sub Picture Region Box (sprg), Region
Wise Packing Box (rwpk), and Stereo Video Box (stvi) are
formed.

[0033]

Sub Picture Region Box stores sub-picture division
information indicating, for example, a manner of division
into sub-pictures. Additionally, Region Wise Packing Box
stores region-wise packing information regarding the
undivided entire picture. In addition, Stereo Video Box
stores information (stereo information) regarding
stereoscopic display (stereoscopic display) of the entire
picture. The stereo information includes information
indicating, for example, the type of a stereoscopic
display image, for example, side by side or top and
bottom.

[0034]

Additionally, below Scheme Information Box (schi)
below Restricted Scheme Information Box (rinf) below
Restricted Sample Entry (resv) (type of Sample Entry)
below Sample Description Box (stsd) below Sample Table

Box (stbl) below Media Information Box (minf) below Media
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Box (mdia), Boxes such as Projected Omnidirectional Video
Box (povd) and StereoVideoBox (stvi) are formed.
[0035]

Projected Omnidirectional Video Box stores metadata
associated with the omnidirectional video. StereoVideoBox
stores stereo information regarding the sub-picture to
which the Box corresponds.

[0036]

A Box hierarchical structure 12 in FIG. 2
represents an example of a Box hierarchical structure of
an ISOBMFF file where the omnidirectional video is not
formed into sub-picture tracks.

[0037]

As illustrated in the Box hierarchical structure 12,
in this case, Track Group Box is not formed, and Region
Wise Packing Box 1s formed below Projected
Omnidirectional Video Box.

[0038]

In other words, in a case where the omnidirectional
video is formed into sub-pictures, Region Wise Packing
Box indicating arrangement information indicating that
the size and position of each picture region has been
changed is signaled only for Sub Picture Composition Box,
and includes region-wise packing information regarding

the undivided entire picture. 1In contrast, in a case
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where the omnidirectional video is not formed into sub-
pictures, Region Wise Packing Box is signaled in
Projected Omnidirectional Video Box and includes region-
wise packing information regarding the picture stored in
the track. A track including Sub Picture Composition Box
is hereinafter referred to as a sub-picture track.
[0039]
<Selection of sub-picture track>

Thus, depending on whether the track is a sub-
picture track or a normal track not subjected to division
into sub-pictures, processing required for a client to
identify a display region, on a projected plane image
(projected picture), of an image in the track varies. For
example, in a case where a sub-picture track is selected
and reproduced, Sub Picture Composition Box needs to be
parsed to identify region-wise packing information and
sub-picture division information in order to identify the
display region of the sub-picture track on the projected
picture. 1In contrast, in a case where a track that is not
a sub-picture track is selected and reproduced, this
processing is unnecessary.
[0040]

Syntax 21 in FIG. 3 represents an example of syntax
of Sub Picture Composition Box. As illustrated in the

syntax 21, Sub Picture Region Box and Region Wise Packing
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Box are set in Sub Picture Composition Box.
[0041]

Syntax 22 in FIG. 4 represents an example of syntax
of Sub Picture Region Box. As illustrated in the syntax
22, fields such as track x, track y, track width,
track height, composition width, and composition height
are defined in Sub Picture Region Box.

[0042]

Semantics 23 in FIG. 5 represents an example of
semantics of fields in the Sub Picture Region Box. As
illustrated in the semantics 23, track x indicates the
horizontal position, on the entire picture, of a sub-
picture stored in the track. track y indicates the
vertical position, on the entire picture, of the sub-
picture stored in the track. track width indicates the
width of the sub-picture stored in the track.
track height indicates the height of the sub-picture
stored in the track. composition width indicates the
width of the entire picture. composition height indicates
the height of the entire picture.

[0043]

Syntax 24 in FIG. 6 indicates an example of syntax
of Region Wise Packing Box. As illustrated in the syntax
24, Region Wise Packing Struct is set in Region Wise

Packing Box.
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[0044]

Syntax 25 in FIG. 7 represents an example of syntax
of Region Wise Packing Struct. As illustrated in the
syntax 25, fields such as
constituent picture matching flag, num regions,
proj picture width, proj picture height,
packed picture width, packed picture height,
guard band flag[i], packing type[i], and GuardBand (i) are
set in Region Wise Packing Struct.

[0045]

Semantics 26 in FIG. 8 represents an example of
semantics of fields defined in Region Wise Packing Struct.
As illustrated in the semantics 26,
constituent picture matching flag is flag information
indicating whether or not the same region-wise packing is
applied to a view for the left eye (Left view) and a view
for the right eye (Right view) in a case where the
picture is stereoscopic. For example, this field having a
value of 0 indicates that the picture is mono (single-
viewpoint view) or that different packings are applied to
the Left view and the Right view. This field having a
value of 1 indicates that the same packing is applied to
the Left view and the Right view.

[0046]

Additionally, num regions indicates the number of
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packed regions. proj picture width indicates the width of
the projected picture. proj picture height indicates the
height of the projected picture. packed picture width
indicates the width of a packed picture (picture
subjected to region-wise packing). packed picture height
indicates the height of the packed picture.

[0047]

Additionally, guard band flag[i] is flag
information indicating whether or not a guard band is
present. For example, this field having a value of 0
indicates that no guard band is present in a packed
region, and this field having a value of 1 indicates that
a guard band is present in the packed region.
packing typel[i] indicates the shape of the packed region.
For example, this field having a value of 0 indicates
that the packed region is rectangular. GuardBand(i) 1is
guard band information regarding the periphery of the
region.

[0048]

Additionally, as illustrated in the syntax 25,
RectRegionPacking is further set in Region Wise Packing
Struct. Syntax 27 in FIG. 9 represents an example of
syntax in RectRegionPacking. As illustrated in the syntax
27, fields such as proj reg width[i], proj reg height[i],

proj reg topl[i], proj reg left{i}, transform typeli],
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packed reg width[i], packed reg height[i],
packed reg top[i], and packed reg left[i] are set in
RectRegionPacking.

[0049]

Semantics 28 in FIG. 10 represents an example of
semantics of fields defined in RectRegionPacking. As
illustrated in the semantics 28, proj reg width[i]
indicates the width of a projected region corresponding
to an application source of region-wise packing.
proj reg height[i] indicates the height of the projected
region corresponding to the application source of region-
wise packing. proj reg top[i] indicates the vertical
position of the projected region corresponding to the
application source of region-wise packing.
proj reg left[i] indicates the horizontal position of the
projected region corresponding to the application source
of region-wise packing. transform type[i] indicates
rotation or mirroring of the packed region.
packed reg width[i] indicates the width of the packed
region rearranged by region-wise packing.
packed reg height[i] indicates the height of the packed
region rearranged by region-wise packing.
packed reg top[i] indicates the vertical position of the
packed region rearranged by region-wise packing.

packed reg left[i] indicates the horizontal position of
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the packed region rearranged by region-wise packing.
[0050]

In other words, for example, in a case where the
client selects a sub-picture track according to the field
of view of the user, these pieces of information need to
be parsed, and thus this selection, compared to selection
and reproduction of a track that is not a sub-picture
track, may increase loads on the corresponding processing.
[0051]
<Identification of Stereo Information>

Additionally, in a case where the entire picture of
the stereoscopic omnidirectional video is divided into
sub-pictures, Stereo Video Box indicating stereo
information regarding the entire picture (what type of
stereoscopic display image the entire picture is, and the
like) is signaled in Sub Picture Composition Box, and
Stereo Video Box indicating stereo information regarding
a sub-picture (what type of stereoscopic display image
the sub-picture is, and the like) is signaled below
Scheme Information Box of Sample Entry in the track. 1In
contrast, in a case where the entire picture is not
divided into sub-pictures, Stereo Video Box is signaled
only below Scheme Information Box and includes stereo
information regarding the picture stored in the track.

[0052]
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Thus, depending on whether the track is a sub-
picture track or a normal track not subjected to division
into sub-pictures, processing required for the client to
identify the stereo information regarding the track
varies. For example, in a case where the entire picture
is a stereo image (stereoscopic image), sub-picture
tracks resulting from division include the L view and the
R view, but in some cases, frame packing arrangement is
not top & bottom or side by side.

[0053]

Accordingly, in a case where whether or not such a
sub-picture is stereo-displayable is identified,
processing is needed that involves parsing Sub Picture
Composition Box and identifying region-wise packing
information and sub-picture division information and also
identifying stereo information. In contrast, in a case
where a track that is not a sub-picture track is selected
and reproduced, this processing is unnecessary.

[0054]

In other words, for example, in a case where the
client selects a sub-picture track according to the
stereo display capability of the client, this selection,
compared to selection and reproduction of a track that is
not a sub-picture track, may increase loads on the

corresponding processing.
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[0055]

Selection of the sub-picture track in the ISOBMFF
file has been described. However, in the MPD file, the
sub-picture is managed as an Adaptation Set. Selection of
an Adaptation Set referencing the sub-picture in the MPD
file may increase processing loads for reasons similar to
the reasons described above. In other words, loads on
selection of a stream may increase regardless of whether
the ISOBMFF file or the MPD file is used.

[0056]
<Signaling of Display Region of sub-picture>

Thus, in a case where the entire picture is divided
into sub-pictures, information regarding the sub-picture
display region is signaled (provided to a content
reproduction side). The display region represents a
region in the entire picture. Specifically, information
related to the sub-picture display region is region-
related information related to a region in the entire
picture corresponding to the sub-picture, in other words,
which partial image of the entire picture corresponds to
the sub-picture. This information indicates, for example,
the position, size, shape, and the like of the region
corresponding to the sub-picture. A method for expressing
the region is optional, and for example, the range of the

region may be indicated by coordinates or the like.
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[0057]

This allows the client reproducing the content to
learn where in the omnidirectional video the sub-picture
is to be displayed on the basis of the above-described
information.

[0058]

At this time, the information related to the sub-
picture display region is signaled as information for
each sub-picture. This allows the client to easily obtain
this information. Accordingly, the client can easily
select a stream of desired sub-pictures. For example, in
a case where the stream is selected according to the
field of view of the user, the client can easily select
the appropriate stream corresponding to the direction or
range of the field of view.

[0059]
<Signaling of Stereo Information regarding Entire Picture
Divided into sub-pictures>

Additionally, the stereo information is signaled
that includes information related to stereoscopic display
of the entire picture divided into sub-pictures. This
allows the client reproducing the content to easily learn
whether or not the entire picture is a stereo image
(stereoscopic image), and in a case where the entire

picture is a stereo image, the type of the stereo image.
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Thus, the client can easily learn what image is included
in the sub-picture (for example, which part of what type
of stereo image (or mono image (single viewpoint image)
the image included in the sub-picture corresponds)).
[0060]

Accordingly, the client can easily select the
desired stream. For example, in a case of selecting the
stream according to the capability of the client, the
client can easily select the appropriate stream according
to the capability of the client.

[0061]
<File Generating Apparatus>

Now, a configuration of an apparatus providing
signaling related to a sub-picture will be described. FIG.
11 is a block diagram illustrating an example of a
configuration of a file generating apparatus according to
an aspect of an information processing apparatus to which
the present technique is applied. A file generating
apparatus 100 illustrated in FIG. 11 is an apparatus
generating an ISOBMFF file (segment file) or an MPD file.
For example, the file generating apparatus 100 implements
the techniques described in NPL 1 to NPL 4, and uses a
method complying with the MPEG-DASH to generate an
ISOBMFF file including a stream or an MPD file

corresponding to a control file used for controlling
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distribution of a stream and to upload (transmit) the
file via a network to a server distributing the file.
[0062]

Note that FIG. 11 illustrate main components such
as processing sections and a data flow and does not
illustrate all the components of the file generating
apparatus. In other words, in the file generating
apparatus 100, processing sections not illustrated as
blocks in FIG. 11 may be present or processing or a data
flow not illustrated as an arrow in FIG. 11 may be
present.

[0063]

As illustrated in FIG. 11, the file generating
apparatus 100 includes a control section 101, a memory
102, and a file generating section 103.

[0064]

The control section 101 controls operation of the
file generating apparatus 100 as a whole. For example,
the control section 101 controls and causes the file
generating section 103 to generate an ISOBMFF file or an
MPD file and to upload the generated ISOBMFF file or MPD
file. The control section 101 executes processing related
to such control, utilizing the memory 102. For example,
the control section 101 loads desired programs or the

like into the memory 102 and executes the programs to
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perform processing related to the control as described
above.
[0065]

The file generating section 103 executes processing
related to generation and uploading (transmission) of an
ISOBMFF file or an MPD file in accordance with the
control of the control section 101. As illustrated in FIG.
11, the file generating section 103 includes a data input
section 111, a data encoding and generating section 112,
an MPD file generating section 113, a recording section
114, and an upload section 115.

[0066]

The data input section 111 executes processing
related to reception of data input. For example, the data
input section 111 receives, for example, data such as
images needed to generate textures and meshes and
metadata needed to generate an MPD file. Additionally,
the data input section 111 feeds the received data to the
data encoding and generating section 112 and the MPD file
generating section 113.

[0067]

The data encoding and generating section 112
executes processing related to encoding of data and
generation of a file. For example, the data encoding and

generating section 112 generates a stream of textures,
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meshes, or the like on the basis of data such as images
fed from the data input section 111. Additionally, the
data encoding and generating section 112 generates an
ISOBMFF file storing a generated stream. In addition, the
data encoding and generating section 112 feeds to the
recording section 114 with the ISOBMFF file generated.
[0068]

As illustrated in FIG. 11, the data encoding and
generating section 112 includes a preprocess section 121,
an encode section 122, and a segment file generating
section 123.

[0069]

The preprocess section 121 executes processing on
data such as non-encoded images. For example, the
preprocess section 121 generates a stream of textures or
meshes on the basis of data such as images fed from the
data input section 111. Additionally, for example, the
preprocess section 121 feeds to the encode section 122
with the stream generated.

[0070]

The encode section 122 executes processing related
to encoding of a stream. For example, the encode section
122 encodes a stream fed from the preprocess section 121.
Additionally, for example, the encode section 122 feeds

the segment file generating section 123 with encoded data
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resulting from encoding by the encode section 122.
[0071]

The segment file generating section 123 executes
processing related to generation of a segment file. For
example, on the basis of metadata fed from the data input
section 111 and the like, the segment file generating
section 123 forms encoded data fed from the encode
section 122 into a file in units of segments (generates a
segment file). Additionally, for example, the segment
file generating section 123 feeds the recording section
114 with the ISOBMFF file generated as described above,
as processing related to generation of a segment file.
For example, the segment file generating section 123
generates an ISOBMFF file as a segment file and feeds the
recording section 114 with the ISOBMFF file generated.
[0072]

The MPD file generating section 113 executes
processing related to generation of an MPD file. For
example, the MPD file generating section 113 generates an
MPD file on the basis of metadata and the like fed from
the data input section 111. Additionally, for example,
the MPD file generating section 113 feeds the recording
section 114 with the MPD file generated. Note that the
MPD file generating section 113 may acquire, from the

segment file generating section 123, metadata and the



40

like needed to generate an MPD file.
[0073]

The recording section 114 includes any recording
medium, for example, a hard disk or a semiconductor
memory and executes processing related to, for example,
recording of data. For example, the recording section 114
records an MPD file fed from the MPD file generating
section 113. Additionally, for example, the recording
section 114 records a segment file (for example, an
ISOBMFF file) fed from the segment file generating
section 123.

[0074]

The upload section 115 executes processing related
to uploading (transmission) of a file. For example, the
upload section 115 reads the MPD file recorded in the
recording section 114. Additionally, for example, the
upload section 115 uploads (transmits) the read MPD file
via a network or the like to a server (not illustrated)
that distributes the MPD file to the client and the like.
[0075]

Additionally, for example, the upload section 115
reads the segment file (for example, an ISOBMFF file)
recorded in the recording section 114. Additionally, for
example, the upload section 115 uploads (transmits) the

read segment file via the network or the like to the
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server (not illustrated) that distributes the segment
file to the client and the like.
[0076]

In other words, the upload section 115 functions as
a communication section transmitting an MPD file or a
segment file (for example, an ISOBMFF file) to the server.
Note that a destination of the MPD file from the upload
section 115 may be the same as or different from a
destination of the segment file (for example, an ISOBMFF
file) from the upload section 115. Additionally, in the
example described here, the file generating apparatus 100
functions as an apparatus uploading an MPD file or a
segment file (for example, an ISOBMFF file) to the server
distributing the file to the client. However, the file
generating apparatus 100 may function as the server. 1In
that case, the upload section 115 of the file generating
apparatus 100 is only required to distribute the MPD file
or the segment file (for example, an ISOBMFF file) to the
client via the network.
[0077]
<Client Apparatus>

FIG. 12 is a block diagram illustrating an example
of a configuration of a client apparatus according to an
aspect of the information processing apparatus to which

the present technique is applied. A client apparatus 200



42

illustrated in FIG. 12 is an apparatus acquiring an MPD
file or a segment file (for example, an ISOBMFF file) and
reproducing a content on the basis of the file. For
example, the client apparatus 200 implements the
techniques described in NPL 1 to NPL 4 to acquire a
segment file from the server (or the file generating
apparatus 100 described above) and reproduce the stream
(content) included in the segment file, using a method
complying with the MPEG-DASH. At this time, the client
apparatus 200 may acquire an MPD file from the server (or
the file generating apparatus 100 described above),
select a desired segment file utilizing the MPD file, and
acquire the segment file from the server.

[0078]

Note that FIG. 12 illustrate main components such
as processing sections and a data flow and does not
illustrate all the components of the client apparatus. 1In
other words, in the client apparatus 200, processing
sections not illustrated as blocks in FIG. 12 may be
present or processing or a data flow not illustrated as
an arrow in FIG. 12 may be present.

[0079]

As illustrated in FIG. 12, the client apparatus 200

includes a control section 201, a memory 202, and a

reproduction processing section 203.
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[0080]

The control section 201 controls operation of the
client apparatus 200 as a whole. For example, the control
section 201 controls and causes the reproduction
processing section 203 to acquire an MPD file or a
segment file (for example, an ISOBMFF file) from the
server or to reproduce the stream (content) included in
the segment file. The control section 201 executes
processing related to such control, utilizing the memory
202. For example, the control section 201 loads desired
programs or the like into the memory 202 and executes the
programs to perform processing related to the control as
described above.

[0081]

The reproduction processing section 203 executes
processing related to reproduction of the stream
(content) included in the segment file in accordance with
the control of the control section 201. As illustrated in
FIG. 12, the reproduction processing section 203 includes
a measurement section 211, an MPD file acquiring section
212, an MPD file processing section 213, a segment file
acquiring section 214, a display control section 215, a
data analysis and decoding section 216, and a display
section 217.

[0082]
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The measurement section 211 executes processing
related to measurement. For example, the measurement
section 211 measures the transmission band of the network
between the client apparatus 200 and the server.
Additionally, for example, the measurement section 211
feeds a corresponding measurement result to the MPD file
processing section 213.

[0083]

The MPD file acquiring section 212 executes
processing related to acquisition of an MPD file. For
example, the MPD file acquiring section 212 acquires the
MPD file corresponding to a desired content (content to
be reproduced), from the server via the network.
Additionally, for example, the MPD file acguiring section
212 feeds the MPD file acquired to the MPD file
processing section 213.

[0084]

The MPD file processing section 213 executes
processing based on the MPD file. For example, the MPD
file processing section 213 selects a stream to be
acquired on the basis of the MPD file fed from the MPD
file acquiring section 212. Additionally, for example,
the MPD file processing section 213 feeds a corresponding
selection result to the segment file acgquiring section

214. Note that the selection of the stream to be acquired
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involves appropriate utilization of the measurement
result from the measurement section 211 and information
related to the viewpoint position and line-of-sight
direction of the user fed from the display control
section 215.

[0085]

The segment file acquiring section 214 executes
processing related to acquisition of a segment file (for
example, an ISOBMFF file). For example, the segment file
acquiring section 214 acquires a segment file storing a
stream needed to reproduce the desired content, from the
server via the network. Additionally, for example, the
segment file acquiring section 214 feeds the segment file
acquired to the data analysis and decoding section 216.
[0086]

Note that the server from which the segment file
acquiring section 214 acquires a segment file (for
example, an ISOBMFF file) may be the same or different
from the server from which the MPD file acquiring section
212 acquires an MPD file. Additionally, the segment file
acquiring section 214 may acquire a segment file on the
basis of the selection result for a stream fed from the
MPD file processing section 213. In other words, the
segment file acquiring section 214 may acquire, from the

server, a segment file storing the stream selected on the
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basis of the MPD file or the like.
[0087]

The display control section 215 executes processing
related to control of reproduction (display) of a content.
For example, the display control section 215 acquires a
detection result for the viewpoint position and line-of-
sight direction of the user viewing and listening to the
content. For example, the display control section 215
feeds the detection result acquired (information
regarding the viewpoint position and line-of-sight
direction of the user) to the MPD file processing section
213 and the data analysis and decoding section 216.

[0088]

The data analysis and decoding section 216 executes
processing related to, for example, analysis or decoding
of data. For example, the data analysis and decoding
section 216 processes the ISOBMFF file fed from the
segment file acquiring section 214 to generate a display
image of the content. Additionally, the data analysis and
decoding section 216 feeds the display section 217 with
the data regarding the display image.

[0089]

As illustrated in FIG. 12, the data analysis and

decoding section 216 includes a segment file processing

section 221, a decode section 222, and a display
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information generating section 223.
[0090]

The segment file processing section 221 executes
processing on a segment file (for example, an ISOBMFF
file). For example, the segment file processing section
221 extracts encoded data of the desired stream from the
ISOBMFF file fed from the segment file acquiring section
214. Additionally, for example, the segment file
processing section 221 feeds the extracted encoded data
to the decode section 222.

[0091]

Note that the segment file processing section 221
may select a stream on the basis of the information
related to the viewpoint position and line-of-sight
direction of the user fed from the display control
section 215 or the transmission band measured by the
measurement section 211, and extract the encoded data of
the stream from the segment file.

[0092]

The decode section 222 executes processing related
to decoding. For example, the decode section 222 decodes
the encoded data fed from the segment file processing
section 221. Additionally, for example, the decode
section 222 feeds the display information generating

section 223 with a stream resulting from decoding by the
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decode section 222.
[0093]

The display information generating section 223
executes processing related to generation of data of the
display image. For example, the display information
generating section 223 generates data of the display
image corresponding to the viewpoint position and line-
of-sight direction of the user on the basis of the
information related to the viewpoint position and line-
of-sight direction of the user fed from the display
control section 215 and the stream fed from the decode
section 222. Additionally, for example, the display
information generating section 223 feeds the generated
data of the display image to the display section 217.
[0094]

The display section 217 includes any display device,
for example, a display or a projector including a liquid
crystal display panel or the like, and executes
processing related to image display using the display
device. For example, the display section 217 performs
content reproduction such as image display on the basis
of data fed from the display information generating
section 223.

[0095]

<2. First Embodiment>
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<Signaling, in ISOBMFF, of Display Region Information
regarding sub-picture>

The above-described information related to the sub-
picture display region may be signaled in the ISOBMFF
file corresponding to a segment file.

[0096]

In other words, a file may be generated that
includes region-related information related to a region
in the entire picture corresponding to the stored sub-
picture, as information different from the arrangement
information for each picture region, and that further
includes image encoded data resulting from encoding of
the sub-picture.

[0097]

For example, in the file generating apparatus 100,
used as an information processing apparatus, the segment
file generating section 123 functions as a file
generating section generating a file including region-
related information related to a region in the entire
picture corresponding to the stored sub-picture, as
information different from the arrangement information
for each picture region, and further including image
encoded data resulting from encoding of the sub-picture.
In other words, the information processing apparatus (for

example, the file generating apparatus 100) may include a
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file generating section (for example, the segment file
generating section 123).
[0098]

Thus, as described above, the client can easily
select a stream on the basis of the above-described
information.

[0099]

Note that, in the ISOBMFF file, the stream is
managed as a track. In other words, with the ISOBMFF file,
selection of a track leads to selection of a stream.
[0100]

Additionally, the above-described picture may be
all or a part of the omnidirectional video (projected
plane image resulting from projection and mapping of an
image extending over 360 degrees around in the horizontal
direction and over 180 degrees around in the wvertical
direction). The omnidirectional video is an image of all
directions around the viewpoint (that is, a peripheral
image viewed from the viewpoint). By rendering into a
three-dimensional structure, the omnidirectional video
can be formed into an image extending over 360 degrees
around in the horizontal direction and over 180 degrees
around in the vertical direction. As described above, by
mapping a three-dimensional structure image to a single

plane to form a projected plane image, stream
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distribution control is enabled to which MPEG-DASH is
applied. In other words, even in a case where the file
generating apparatus 100 uses all or a part of such a
projected plane image as an entire picture and divides
the entire picture into sub-pictures, the present
technique can be applied as described above. Note that,
even in a case where a part of the projected plane image
is used as an entire picture, the information related to
the display regions of the sub-pictures in the entire
projected plane image is signaled.

[0101]

For example, as illustrated in FIG. 13, an image
extending over 360 degrees around in the horizontal
direction and over 180 degrees around in the vertical
direction is projected on a three-dimensional structure
(cube) by Cubemap projection to generate a three-
dimensional structure image 301. Additionally, the three-
dimensional structure image 301 is mapped to a single
plane by a predetermined method to generate a projected
plane image (projected picture) 302. The file generating
apparatus 100 divides the projected plane image 302 into
sub-pictures (sub-pictures 303 to 308) and generates an
ISOBMFF file in which the sub-pictures are stored in
different tracks.

[0102]
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At that time, as illustrated in an arrow 311, the
file generating apparatus 100 signals, in the ISOBMFF
file, information (display region information) indicating
which of the sub-pictures corresponds to which part of
the entire picture (projected plane image 302).

[0103]

Thus, even in a case where an omnidirectional video
is distributed, the client can easily select a stream on
the basis of the information as described above.

[0104]

Note that the region-related information (display
region information) may be included in the ISOBMFF file
as information for each sub-picture. This allows the
client to easily learn which part of the entire picture
corresponds to the sub-picture simply by referencing the
information in the sub-picture track.

[0105]
<Procedure of Upload Processing>

An example of procedure of upload processing
executed by the file generating apparatus 100 in FIG. 11
in the above-described case will be described with
reference to a flowchart in FIG. 14.

[0106]
When the upload processing is started, the data

input section 111 of the file generating apparatus 100
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acquires an image and metadata in step S101.
[0107]

In step S102, the segment file generating section
123 generates an ISOBMFF file including, as information
for each sub-picture, display region information
regarding the display regions in the projected picture.
[0108]

In step S103, the ISOBMFF file generated by the
processing in step S102 is recorded in the recording
section 114.

[0109]

In step S104, the upload section 115 reads, from
the recording section 114, the ISOBMFF file recorded in
step S103, and uploads the ISOBMFF file to the server.
[0110]

When the processing in step S104 ends, the upload
processing ends.

[0111]

The upload processing executed as described above,
the file generating apparatus 100 can generate an ISOBMFF
file including, as information for each sub-picture, the
display region information regarding the display regions
in the projected picture.

[0112]

Accordingly, the client can easily select and
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reproduce, on the basis of the above-described
information, the appropriate stream corresponding to the
field of view of the user or the like.

[0113]

<Utilization of sub-picture Display Region Information
Signaled in ISOBMFFEF>

Additionally, selection and reproduction of a
stream may be performed by utilizing information related
to the sub-picture display region signaled in the ISOBMFF
file.

[0114]

In other words, a file may be acquired that
includes region-related information related to a region
in the entire picture corresponding to the stored sub-
picture, as information different from the arrangement
information for each picture region, and that further
includes image encoded data resulting from encoding of
the sub-picture, and a stream of image encoded data may
be selected on the basis of the region-related
information included in the file acquired.

[0115]

For example, in the client apparatus 200, used as
an information processing apparatus, the segment file
acquiring section 214 functions as a file acquiring

section acquiring a file including region-related
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information related to a region in the entire picture
corresponding to the stored sub-picture, as information
different from the arrangement information for each
picture region, and further including image encoded data
resulting from encoding of the sub-picture, and the data
analysis and decoding section 216 may function as an
image processing section selecting a stream of image
encoded data on the basis of the region-related
information included in the file acquired by the file
acquiring section. In other words, the information
processing apparatus (for example, the client apparatus
200) may include a file acquiring section (for example,
the segment file acquiring section 214) and an image
processing section (for example, the data analysis and
decoding section 216).

[0116]

This allows the client apparatus 200 to more easily
select a stream.
[0117]

Note that the above-described picture (entire
picture) may be all or a part of an omnidirectional wvideo
(projected plane image resulting from projection and
mapping of an image extending over 360 degrees around in
the horizontal direction and over 180 degrees around in

the vertical direction). In other words, even in a case
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where the client apparatus 200 uses all or a part of the
projected plane image as an entire picture, divides the
entire picture into sub-pictures forming a stream, and
reproduces the image, the present technique can be
applied as described above.

[0118]

Additionally, the region-related information
(display region information) may be included in the
ISOBMFF file as information for each sub-picture. This
allows the client apparatus 200 to easily learn which
part of the entire picture corresponds to the sub-picture
simply by referencing the information in the sub-picture
track.

[0119]
<Procedure of Content Reproduction Processing>

An example of procedure of content reproduction
processing executed by the client apparatus 200 in the
above-described case will be described with reference to
a flowchart in FIG. 15.

[0120]

When the content reproduction processing is started,
the segment file acquiring section 214 of the client
apparatus 200 acquires, in step S121, an ISOBMFF file
including, as information for each sub-picture, the

display region information regarding the display regions
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in the projected picture.
[0121]

In step S122, the display control section 215
acquires a measurement result for the viewpoint position
(and line-of-sight direction) of the user.

[0122]

In step S123, the measurement section 211 measures
the transmission bandwidth of the network between the
server and the client apparatus 200.

[0123]

In step S124, the segment file processing section
221 selects a sub-picture track corresponding to the
field of view of the user of the client apparatus 200, on
the basis of the display region information regarding the
display region of the sub-picture in the projected
picture.

[0124]

In step S125, the segment file processing section
221 extracts the encoded data of the stream in the track
selected in step S124, from the ISOBMFF file acquired in
step S121.

[0125]

In step S126, the decode section 222 decodes the

encoded data of the stream extracted in step S125.

[0126]
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In step S127, the display information generating
section 223 reproduces the stream (content) resulting
from decoding in step S126. More specifically, the
display information generating section 223 generates data
of a display image from the stream and feeds the data to
the display section 217 for display.

[0127]

When the processing in step S127 ends, the content
reproduction processing ends.
[0128]

The content reproduction processing executed as
described above allows the client apparatus 200 to more
easily select a stream utilizing the information
regarding the sub-picture display region included in the
ISOBMFF file. For example, on the basis of the
information, the client apparatus 200 can easily select
the appropriate stream corresponding to the field of view
of the user.

[0129]
<Definition in 2D Coverage Information Box>

As described above, the segment file generating
section 123 of the file generating apparatus 100 newly
defines display region information regarding the sub-
picture indicating which part of the displayed projected

picture corresponds to each sub-picture, and signals the
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display region information in tracks. In other words, the
segment file generating section 123 defines the display
region information regarding the sub-picture as
information for each sub-picture.

[0130]

For example, the segment file generating section
123 defines 2D Coverage Information Box as display region
information regarding the sub-picture, and signals 2D
Coverage Information Box as a Box different from Region
Wise Packing Box. For example, the segment file
generating section 123 defines 2D Coverage Information
Box for the 2D Coverage Information Box in Scheme
Information Box. For example, the segment file generating
section 123 defines 2D Coverage Information Box for the
2D Coverage Information Box in Projected Omnidirectional
Video Box below Scheme Information Box. Additionally, the
segment file generating section 123 may define 2D
Coverage Information Box for the segment file generating
section 123 in other Boxes.

[0131]

In other words, the display region information
regarding the sub-picture (region-related information
related to a region in the entire picture corresponding
to the sub-picture stored in the track) may be stored in

Scheme Information Box in the ISOBMFF file that is
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different from Region Wise Packing Box or in Box that is
different from Region Wise Packing Box and that is
located in a layer below the Scheme Information Box.
[0132]

This allows the client apparatus 200 to easily
select and reproduce a sub-picture track without parsing
Sub Picture Composition Box.

[0133]

Note that the 2D Coverage Information Box can be
used for signaling the display region information even in
a case where the picture stored in each track is not a
sub-picture or where Region Wise Packing Box is not
present (the picture is not subjected to Region Wise
Packing) .

[0134]

Syntax 331 in FIG. 16 represents an example of
syntax of 2D Coverage Information Box. As illustrated in
syntax 331, fields such as proj picture width,
proj picture height, proj reg width, proj reg height,
proj reg top, and proj reg left are set in 2D Coverage
Information Box.

[0135]

Syntax 332 in FIG. 17 represents an example of

semantics of the fields defined in the 2D Coverage

Information Box. As illustrated in the semantics 332,
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proj picture width indicates the width of the projected
picture, and proj picture height indicates the height of
the projected picture. proj reg width indicates the width
of a region on the projected picture corresponding to the
picture in the track. proj reg height indicates the
height of the region on the projected picture
corresponding to the picture in the track. proj reg top
indicates the wvertical coordinate of the region on the
projected picture corresponding to the picture in the
track. proj reg left indicates the region horizontal
coordinate on the projected picture corresponding to the
picture in the track.

[0136]

In other words, various pieces of information as
illustrated in FIG. 18 are defined in 2D Coverage
Information Box.

[0137]

Note that the fields may be represented as the
actual number of pixels or that proj reg width,
proj reg height, proj reg top, and proj reg left may be
represented as relative values with respect to
proj picture width and proj picture height.
Representation of each field as the actual number of
pixels is useful in selecting a track according to the

resolution of display of the client.
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[0138]

By referencing 2D Coverage Information Box for sub-
picture tracks configured as described above, the client
apparatus 200 can easily identify the display regions of
sub-picture tracks without parsing Sub Picture
Composition Box. Thus, the client apparatus 200 can, for
example, easily select a sub-picture track according to
the field of view of the user. Note that the client
apparatus 200 can select, by similar processing, a track
that is not a sub-picture track.

[0139]

Alternatively, in Sub Picture Composition Box
illustrated in the syntax 21 in FIG. 3, an
identical to proj pic flag field may be additionally
defined as illustrated in syntax 1001 in FIG. 73 to
indicate whether or not the entire picture is identical
to the projected picture, and Sub Picture Composition Box
illustrated in the syntax 22 in FIG. 4 may indicate the
display region information regarding the sub-picture
track in a case where the entire picture is identical to
the projected picture. For the value of the
identical to proj pic flag field, a value of 0 indicates
that the entire picture is different from the projected
picture, and a value of 1 indicates that the entire

picture is identical to the projected picture.



63

[0140]

At this time, in a case where the
identical to proj pic flag field is 1, the entire picture
has not been subjected to region-wise packing processing,
and the semantics of the track x, track y, track width,
track height, composition width, and composition height
fields illustrated in the semantics 23 in FIG. 5 are
respectively identical to the proj reg left, proj reg top,
proj reg width, proj reg height, proj picture width, and
proj picture height fields in 2D Coverage Information Box
illustrated in the semantics 332 in FIG. 17.

[0141]

Note that the identical to proj pic flag field may
be additionally defined in Sub Picture Region Box or in
any other Box. Alternatively, the presence or absence of
a particular Box may indicate whether or not the entire
picture is identical to the projected picture.

[0142]

Additionally, 1 bit in 24-bit flags common to Sub
Picture Composition Box and other Boxes corresponding to
extension of FullBox may be used to indicate whether or
not the entire picture is identical to the projected
picture.

[0143]

<In case where sub-pictures Include Nonconsecutive
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Regions>

Note that, as illustrated in FIG. 19, the syntax
331 in FIG. 16 fails to deal with a case where the sub-
pictures include nonconsecutive regions. In an example in
FIG. 19, a projected picture 351 is divided into sub-
pictures 352 to 355. 1In this case, the sub-picture 352
includes a Left plane and a Right plane in the three-
dimensional structure image (the Left plane and the Right
plane are adjacent to each other). The Left plane and the
Right plane are not consecutive to each other in the
projected picture 351. Additionally, the sub-picture 353
includes a Top plane and a Bottom plane in the three-
dimensional structure image (the Top plane and the Bottom
plane are adjacent to each other). The Top plane and the
Bottom plane are not consecutive to each other in the
projected picture 351.

[0144]

The syntax 331 in FIG. 16 can specify only one
sizable region in the projected picture and thus fails to
specify a plurality of nonconsecutive regions as
described above.

[0145]

Thus, a plurality of regions may be allowed to be

specified in 2D Coverage Information Box, and a plurality

of nonconsecutive regions may be allowed to be specified
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in the projected picture.
[0146]

Syntax 371 in FIG. 20 represents an example of
syntax of 2D Coverage Information Box in this case. As
illustrated in the syntax 371, in this case, a
num regions field is added to the defined fields.
Semantics 372 in FIG. 21 represents an example of
semantics of the added field in 2D Coverage Information
Box in this case. As illustrated in the semantics 372,
num regions indicates the number of regions on the
projected picture included in the sub-picture.

[0147]

In other words, in this case, the num regions field
is used to (independently) define the fields in 2D
Coverage Information Box illustrated in FIG. 17, for each
region of the projected picture. Accordingly, a plurality
of regions of the projected picture can be specified.
This enables signaling of nonconsecutive display regions
of the projected picture.

[0148]

Note that, in a case where 2D Coverage Information
Box is signaled in Sub Picture Composition Box, the
display regions in the entire picture (projected picture)
may be signaled.

[0149]
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Additionally, in a case where 2D Coverage
Information Box is not present in Projected
Omnidirectional Video Box in the track, this may indicate
that the track stores a 360-degree omnidirectional video.
Similarly, in a case where 2D Coverage Information Box is
not present in Sub Picture Composition Box, this may
indicate that the entire picture including the sub-
picture tracks is a 360-degree omnidirectional video.
[0150]
<Extension of Region Wise Packing Box>

Region Wise Packing Struct in Region Wise Packing
Box defined in OMAF may be extended to signal which
display region of the projected picture corresponds to
the sub-picture in the track. A signaling location of
Region Wise Packing Box is below Projected
Omnidirectional Video Box in Sample Entry in the sub-
picture track. Note that the Region Wise Packing Box may
be signaled to any other location.

[0151]

For example, a flag is newly defined that signals
display region information regarding the sub-picture, a
Rect Projected Region structure is also newly defined
that signals the display region information regarding the
sub-picture, and the display region information is

signaled in Region Wise Packing Struct. Note that the
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Region Wise Packing Struct can be used for signaling of
the display region information even in a case where the
picture stored in the track is not a sub-picture.

[0152]

Syntax 373 in FIG. 22 represents an example of
syntax of Region Wise Packing Struct in the above-
described case. As illustrated in the syntax 373, in this
case, a 2D coverage flag field is added to the fields
defined in Region Wise Packing Struct. Semantics 374 in
FIG. 23 represents an example of semantics of fields
additionally defined in Region Wise Packing Struct in
this case. As illustrated in the semantics 374,
2D coverage flag is flag information indicating whether
or not to signal only the display regions on the
projected picture. For example, the field having a value
of 0 indicates that the region-wise packing information
is to be signaled. Additionally, the field having a wvalue
of 1 indicates that the display regions on the projected
picture are to be signaled.

[0153]

Note that RectProjetedRegion is further defined for
Region Wise Packing Struct in this case. Syntax 375 in
FIG. 24 indicates an example of syntax of the
RectProjetedRegion. As illustrated in the syntax 375,

fields such as proj reg width[i], proj reg height[i],
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proj reg topli], and proj reg left[i] are defined in the
RectProjetedRegion.
[0154]

Semantics 376 in FIG. 25 represents an example of
syntax of fields defined in the RectProjetedRegion. As
illustrated in the semantics 376, proj reg width
indicates the width of a region on the projected picture
to which the picture in the track corresponds.
proj reg height indicates the height of the region on the
projected picture to which the picture in the track
corresponds. proj reg top indicates the vertical
coordinate of the region on the projected picture to
which the picture in the track corresponds. proj reg left
indicates the region horizontal coordinate on the
projected picture to which the picture in the track
corresponds.

[0155]

Note that the above-described fields may be
indicated by the actual number of pixels or that
proj reg width, proj reg height, proj reg top, and
proj reg left may be indicated by relative values with
respect to proj picture width and proj picture height
signaled in Region Wise Packing Struct.

[0156]

Additionally, Rect Wise Packing Struct may be
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extended such that when 2D coverage flag==1, only the
display region information in the projected picture is
signaled.

[0157]

Syntax 377 in FIG. 26 represents an example of
syntax of Rect Wise Packing Struct in the above-described
case. Syntax 378 in FIG. 27 is a diagram illustrating an
example of syntax of RectRegionPacking set in Rect Wise
Packing Struct in this case.

[0158]
<Extension of Coverage Information Box>

Coverage Information Box indicating the display
region of the track on a spherical surface defined in
OMAF may be extended to enable the display region on the
projected picture to be signaled by 2D Content Coverage
Struct newly defined.

[0159]

In other words, the display region information
regarding the sub-picture (region-related information
related to a region in the entire picture corresponding
to the sub-picture stored in the track) may be stored in
Coverage Information Box indicating the display region of
the track on the spherical surface.

[0160]

Syntax 379 in FIG. 28 represents an example of
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syntax of Coverage Information Box extended. As
illustrated in the syntax 379, in this case,

2D coverage flag, ContentCoverageStruct(), and
2DContentCoverageStruct () are defined in Coverage
Information Box.

[0161]

Semantics 380 in FIG. 29 represents an example of
semantics of the above-described fields. As illustrated
in the semantics 380, 2D coverage flag is flag
information signaling the type of the display region
information. This value being 0 indicates that the
spherical-surface display region information is signaled,
and this value being 1 indicates that the display region
on the projected picture is signaled.
ContentCoverageStruct () signals the display region of the
track on the projected picture. 2DContentCoverageStruct ()
signals the display region of the track on the spherical
surface. The fields in 2D Content Coverage Struct are
similar to the fields in 2D Coverage Information Box in
the case of FIG. 20.

[0162]

Note that Content Coverage Struct may be extended
to signal the display region on the projected picture in
addition to the spherical-surface display region.

[0163]
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<Signaling in case where sub-picture Division Method
Varies Dynamically>

Signaling in a case where the sub-picture division
method does not vary dynamically has been described. 1In
contrast, in a case where the division method wvaries
dynamically, the display region information regarding the
display region of the sub-picture in the projected
picture varies dynamically. The above-described example
fails to deal with this case.

[0164]

Thus, an example of additional signaling will be
described below that is used for signaling dynamically
varying display region information regarding the display
region of the sub-picture. Note that the signaled
information is the same as the information signaled in 2D
Coverage Information Box as described above (for example,
FIG. 16).

[0165]
<Supplemental Enhancement Information (SEI) message>

For HEVC or AVC, a 2D Coverage Information SEI
message may be newly defined, and display region
information regarding the sub-picture varying dynamically
in the stream may be signaled in units of access units.
[0166]

In other words, the display region information
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regarding the sub-picture (region-related information
related to a region in the entire picture corresponding
to the sub-picture stored in the track) may be stored in
a Supplemental Enhancement information message in the
ISOBMFF file.

[0167]

Syntax 381 in FIG. 30 represents an example of
syntax of the 2D Coverage Information SEI message in the
above-described case. As illustrated in the syntax 381,
the following are set in the 2D Coverage Information SEI
message: 2D coverage information cancel flag,
2D coverage information persistence flag,
2D coverage information reserved zero 6bits,
proj picture width, proj picture height, num regions,
proj reg width[i], proj reg height[i], proj reg topl[il],
proj reg left[i], and the like.

[0168]

Semantics 382 in FIG. 31 represents an example of
semantics of fields defined in the 2D Coverage
Information SEI message. As illustrated in the semantics
382, 2D coverage information cancel flag is flag
information related to cancellation of
2D coverage information. This value being 1 cancels the
persistent application of SEI preceding in the order of

output. Additionally, this wvalue being 0 signals the 2D
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coverage information.
[0169]

2D coverage information persitence flag is flag
information related to the scope of application of SEI.
This value being 0 applies the SEI information only to
pictures including SEI. Additionally, this value being 1
continues application of SEI until a new coded video
sequence is started or the end of the stream is reached.
[0170]

2D coverage information reserved zero 6bits is
filled with 0. proj picture width indicates the width of
the projected picture. proj picture height indicates the
height of the projected picture. num regions indicates
the number of regions on the projected picture.
proj reg width indicates the width of a region on the
projected picture to which the stream corresponds.
proj reg height indicates the height of the region on the
projected picture to which the stream corresponds.
proj reg top indicates the vertical coordinate of the
region on the projected picture to which the stream
corresponds. proj reg left indicates the region
horizontal coordinate on the projected picture to which
the stream corresponds.
[0171]

Note that each of the above-described fields may be
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indicated by the actual number of pixels or that
proj reg width, proj reg height, proj reg top, and
proj reg left may be indicated by relative values with
respect to proj picture width and proj picture height.
[0172]

<Timed metadata>

Additionally, the mechanism of timed metadata
corresponding to a stream storing metadata varying
chronologically may be utilized to newly define 2D
Coverage Information timed metadata, and the display
region information regarding the sub-picture may be
signaled that varies dynamically within a referenced
stream. As a track reference type for the track with
which the 2D Coverage Information timed metadata is
associated, for example, '2dco' is used.

[0173]

In other words, the display region information
regarding the sub-picture (region-related information
related to a region in the entire picture corresponding
to the sub-picture stored in the track) may be stored in
the timed metadata in the ISOBMFF file.

[0174]

The use of the timed metadata allows the client to

identify a dynamically varying display region without

decoding the sub-picture stream and to use the display
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region as a reference for selection from among the
streams.
[0175]

Syntax 383 in FIG. 32 represents an example of
syntax of 2D Coverage Information Sample Entry. Syntax
384 in FIG. 33 represents an example of syntax of 2D
Coverage Information Sample.

[0176]

In 2D Coverage Information Sample Entry,
proj picture width and proj picture height are signaled
that are typically invariable within the stream. Note
that, in a case of varying within the stream,
proj picture width and proj picture height may be
signaled in 2DCoverageInformationSample.

[0177]

Note that semantics of the fields in 2D Coverage
Information Sample Entry and 2D Coverage Information
Sample is similar to the semantics in FIG. 17 and FIG. 21.
[0178]
<Sample Group>

By using a tool referred to as Sample Group and
corresponding to a mechanism associating meta-information
in units of samples, the display region information
regarding the sub-picture varying dynamically within the

stream may be signaled in units of samples.



76

[0179]

As illustrated in FIG. 34, Sample Group in which
the meta-information is described is signaled in Sample
Group Description Box of Sample Table Box as Group Entry,
and is associated with a sample via Sample To Group Box.
[0180]

As illustrated in FIG. 34, a grouping type of
Sample To Group Box indicates the grouping type of Sample
Group Description Box to be associated. For 1 entry,
sample count and group description index are signaled,
group description index indicates an index of Group Entry
to be associated, and sample count indicates the number
of samples belonging to Group Entry.

[0181]

For example, 2D Coverage Information Sample Group
Entry may be newly defined, and the display region
information regarding the sub-picture varying dynamically
within the stream may be stored in 2D Coverage
Information Sample Entry.

[0182]

In other words, the display region information
regarding the sub-picture (region-related information
related to a region in the entire picture corresponding
to the sub-picture stored in the track) may be stored in

Sample Group Entry in the ISOBMFF file.
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[0183]

Syntax 391 in FIG. 35 represents an example of
syntax of 2D Coverage Information Sample Group Entry. The
Sample Group Entry is signaled in Sample Group
Description Box as described above, and Sample To Group
Box associates a sample with Sample Group Entry.
grouping type is 'Z2cgp.'

[0184]

Note that the semantics of the fields in the 2D
Coverage Information Sample Group Entry are similar to
the semantics in FIG. 16 and FIG. 21.

[0185]

Note that the above-described three examples
(Supplemental Enhancement Information (SEI) message,
Timed metadata, Sample Group) can be used as a signal for
dynamically varying display region information even in a
case where the picture stored in the track is not a sub-
picture.

[0186]

Additionally, in a case where the display region of
the sub-picture on the projected picture varies
dynamically as described above, the information of 2D
Coverage Information Box signaled in Projected
Omnidirectional Video Box may include an initial wvalue

for the display region of the stream.
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[0187]

Additionally, a flag indicating that the display
region of the sub-picture in the projected picture varies
dynamically within the stream may be signaled in 2D
Coverage Information Box or any other Box. This
information allows the client to easily identify the
stream to include a dynamically varying display region.
[0188]
<3. Second Embodiment>
<Signaling, in MPD File, of Information Related to
Display Region of sub-picture>

The information related to the display region of
the sub-picture may be signaled using an MPD file. 1In
other words, to enable the client to select and reproduce,
according to the field of view of the user, Adaptation
Set referencing the sub-picture, display region
information regarding the display region of the sub-
picture on the projected picture may be newly defined in
the MPD file and signaled in Adaptation Set.

[0189]

In other words, a control file may be generated
that manages image encoded data for each of a plurality
of sub-pictures into which the entire picture is divided
and which is then encoded and that includes region-

related information related to a region in the entire
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picture corresponding to the sub-picture, as information
different from arrangement information for each picture
region, the control file being used for controlling
distribution of the image encoded data.

[0190]

For example, in the file generating apparatus 100,
used as an information processing apparatus, the MPD file
generating section 113 may function as a file generating
section generating a control file that manages image
encoded data for each of a plurality of sub-pictures into
which the entire picture is divided and which is then
encoded and that includes region-related information
related to a region in the entire picture corresponding
to the sub-picture, as information different from
arrangement information for each picture region, the
control file being used for controlling distribution of
the image encoded data. In other words, the information
processing apparatus (for example, the file generating
apparatus 100) may include a file generating section (for
example, the MPD file generating section 113).

[0191]

This allows the client to more easily select a
stream on the basis of this information as described
above.

[0192]
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Note that, in the MPD file, metadata for each
stream is managed as Adaptation Set or Representation. In
other words, in a case where the MPD file is used, a
stream is selected by selecting Adaptation Set or
Representation.

[0193]

Additionally, the above-described picture (entire
picture) may be all or a part of an omnidirectional wvideo
(projected plane image resulting from projection and
mapping of an image extending over 360 degrees around in
the horizontal direction and over 180 degrees around in
the vertical direction). In other words, in a case where
the file generating apparatus 100 uses all or a part of
such a projected plane image as an entire picture and
divides the entire picture into sub-pictures, the present
technique can be applied as described above.

[0194]

Thus, even in a case where an omnidirectional video
is distributed, the client can more easily select a
stream on the basis of this information as described
above.

[0195]

Note that this region-related information (display

region information) may be included in the MPD file as

information for each sub-picture. This allows the client



81

to easily learn which part of the entire picture
corresponds to the sub-picture, by referencing the
information regarding the sub-picture referenced by
Adaptation Set.

[0196]

<Procedure of Upload Processing>

An example of procedure of upload processing
executed by the file generating apparatus 100 in FIG. 11
in the above-described case will be described with
reference to a flowchart in FIG. 36.

[0197]

When the upload processing is started, the data
input section 111 of the file generating apparatus 100
acquires an image and metadata in step S201.

[0198]

In step S202, the segment file generating section
123 generates a segment file for the image.

[0199]

In step S203, the MPD file generating section 113
generates an MPD file including, as information for each
sub-picture, display region information regarding the
display region in the projected picture.

[0200]
In step S204, the recording section 114 records the

segment file generated by the processing in step S$S202.
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Additionally, the MPD file generated by the processing in
step S203 is recorded in the recording section 114.
[0201]

In step S205, the upload section 115 reads, from
the recording section 114, the segment file recorded in
step S204 and uploads the segment file to the server.
Additionally, the upload section 115 reads, from the
recording section 114, the MPD file recorded in step S204
and uploads the MPD file to the server.

[0202]

When the processing in step S204 ends, the upload
processing ends.
[0203]

The upload processing executed as described above
allows the file generating apparatus 100 to generate an
MPD file including, as information for each sub-picture,
display region information regarding the display region
in the projected picture.

[0204]

Thus, the client can more easily select and
reproduce, on the basis of the display region information,
for example, an appropriate stream corresponding to the
field of view of the user.

[0205]

<Utilization of Information Related to Display Region of
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sub-picture and Signaled in MPD File>

Additionally, the information related to the
display region of the sub-picture and signaled in the MPD
file may be utilized to select a stream.

[0206]

In other words, a control file may be acquired that
manages image encoded data for each of a plurality of
sub-pictures into which the entire picture is divided and
which is then encoded and that includes region-related
information related to a region in the entire picture
corresponding to the sub-picture, as information
different from arrangement information for each picture
region, the control file being used for controlling
distribution of the image encoded data, and a stream of
image encoded data may be selected on the basis of the
region-related information included in the control file
acquired.

[0207]

For example, in the client apparatus 200 used as an
information processing apparatus, the MPD file acquiring
section 212 may function as a control file acquiring
section acquiring a control file that manages image
encoded data for each of a plurality of sub-pictures into
which the entire picture is divided and which is then

encoded, the control file including region-related
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information related to a region in the entire picture
corresponding to the sub-picture, as information
different from arrangement information for each picture
region, the control file being used for controlling
distribution of the image encoded data, and the MPD file
processing section 213 may function as an image
processing section selecting a stream of image encoded
data on the basis of the region-related information
included in the control file acquired by the file
acquiring section. In other words, the information
processing apparatus (for example, the client apparatus
200) may include a file acquiring section (for example,
the MPD file acquiring section 212) and the image
processing section (for example, the MPD file processing
section 213).

[0208]

This allows the client apparatus 200 to easily
select a stream.
[0209]

Note that the above-described picture (entire
picture) may be all or a part of an omnidirectional wvideo
(projected plane image resulting from projection and
mapping of an image extending over 360 degrees around in
the horizontal direction and over 180 degrees around in

the vertical direction). In other words, even in a case
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where the client apparatus 200 uses all or a part of the
projected plane image as an entire picture, divides the
entire picture into sub-pictures forming a stream, and
reproduces the image, the present technique can be
applied as described above.

[0210]

Additionally, the region-related information
(display region information) may be included in the MPD
file as information for each sub-picture. This allows the
client apparatus 200 to easily learn which part of the
entire picture corresponds to the sub-picture simply by
referencing the information regarding the sub-picture
referenced by Adaptation Set.

[0211]
<Procedure of Content Reproduction Processing>

An example of procedure of content reproduction
processing executed by the client apparatus 200 in the
above-described case will be described with reference to
a flowchart in FIG. 37.

[0212]

When the content reproduction processing is started,
the MPD file acquiring section 212 of the client
apparatus 200 acquires, in step S221, an MPD file
including, as information for each sub-picture, the

display region information regarding the display region
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in the projected picture.
[0213]

In step S222, the display control section 215
acquires a measurement result for the viewpoint position
(and line-of-sight direction) of the user.

[0214]

In step S223, the measurement section 211 measures
the transmission bandwidth of the network between the
server and the client apparatus 200.

[0215]

In step S224, the MPD file processing section 213
selects Adaptation Set referencing the sub-picture
corresponding to the field of view of the user of the
client apparatus 200, on the basis of the display region
information regarding the display region of the sub-
picture in the projected picture.

[0216]

In step S225, the MPD file processing section 213
selects, from Adaptation Set selected in step S224,
Representation corresponding to the viewpoint position
and line-of-sight direction of the user, the transmission
bandwidth of the network between the client and the
server, or the like.

[0217]

In step S226, the segment file acquiring section
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214 acquires a segment file corresponding to
Representation selected in step S225.
[0218]

In step S227, the segment file processing section
221 extracts encoded data from the segment file acquired
in step S226.

[0219]

In step S228, the decode section 222 decodes the
encoded data of a stream extracted in step S227.
[0220]

In step S229, the display information generating
section 223 reproduces the stream (content) resulting
from the decoding in step S228. More specifically, the
display information generating section 223 generates data
of a display image from the stream and feeds the data of
the display image to the display section 217 to cause the
display section 217 to display the display image.

[0221]

When the processing in step S229 ends, the content
reproduction processing ends.
[0222]

The content production processing executed as
described above allows the client apparatus 200 to more
easily select a stream utilizing the information

regarding the sub-picture display region included in the
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MPD file. For example, on the basis of the information,
the client apparatus 200 can easily select an appropriate
stream corresponding to the field of view of the user.
[0223]

<Definition by 2D Coverage Information Descriptor>

As described above, the MPD file generating section
113 of the file generating apparatus 100 newly defines
and signals the display region information regarding the
sub-picture indicating which part of the displayed
projected picture corresponds to the sub-picture
referenced by Adaptation Set. In other words, the MPD
file generating section 113 defines the display region
information regarding the sub-picture as information for
each sub-picture.

[0224]

For example, the MPD file generating section 113
defines 2D Coverage Information descriptor as display
region information regarding the sub-picture and signals
the 2D Coverage Information descriptor as a descriptor
different from the Region wise packing descriptor. For
example, the MPD file generating section 113 defines
Supplementary Property at
@schemeIdUri="urn:mpeg:mpegl:omaf:2017:2dco" as 2D
coverage information descriptor. Note that the MPD file

generating section 113 may use Essential Property of the
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same schemeIdUri to define the 2D coverage information
descriptor.
[0225]

In other words, the image encoded data for each
sub-picture may be managed for each adaptation set, the
arrangement information for each picture region may be
stored in the Region-wise packing descriptor, and the
display region information regarding the sub-picture
(region-related information related to a region in the
entire picture corresponding to the sub-picture
referenced by the adaptation set) may be defined in
Supplemental Property or Essential Property in the MPD
file.

[0226]

Note that a DASH client not supporting schemeIdUri
of Essential Property needs to neglect Adaptation Set
(which may alternatively be Representation or the like)
in which the Property is written. Additionally, a DASH
client not supporting schemeIdUri of Supplemental
Property may neglect this Property value and utilize
Adaptation Set (which may alternatively be Representation
or the 1like).

[0227]
Note that the 2D Coverage Information descriptor

may be present not only in Adaptation Set but also in MPD
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or Representation. Additionally, the 2D Coverage
Information descriptor is applicable even in a case where
the picture referenced by Adaptation Set is not a sub-
picture or where the picture referenced by Adaptation Set
is not subjected to region-wise packing processing.

[0228]

Attribute values 411 in FIG. 38 represent examples
of attribute values of 2D coverage information
descriptors. As illustrated in the attribute value 411,
omaf:@proj picture width has a data type xs:unsignedInt
and indicates the width of the projected picture.
omaf:@proj picture height has the data type
xs:unsignedInt and indicates the height of the projected
picture. omaf:@proj reg width has the data type
xs:unsignedInt and indicates the width of a region on the
projected picture to which the picture referenced by
Adaptation Set corresponds. omaf:@proj reg height has the
data type xs:unsignedInt and indicates the height of the
region on the projected picture to which the picture
referenced by Adaptation Set corresponds.
omaf:@proj reg top has the data type xs:unsignedInt and
indicates the wvertical coordinate of the region on the
projected picture to which the picture referenced by
Adaptation Set corresponds. omaf:@proj reg left has the

data type xs:unsignedInt and indicates the region
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horizontal coordinate on the projected picture to which
the picture referenced by Adaptation Set corresponds.
[0229]

Each of the above-described attribute values may be
indicated by the actual number of pixels or
omaf:@proj reg width, omaf:@proj reg height,
omaf:@proj reg top, and omaf:@proj reg left may be
indicated by relative values with respect to
omaf:@proj picture width and omaf:@proj picture height.
[0230]

Additionally, information indicating that the
entire picture is identical to the projected picture may
be defined in Supplemental Property or Essential Property
in the MPD file. For example, the MPD file generating
section 113 defines Supplemental Property at
@schemeIdUri="urn:mpegl:omaf:2017:prid" illustrated in
FIG. 74 as a Projected picture identical descriptor. For
example, the presence of this descriptor in Adaptation
Set indicates that the entire picture including the sub-
picture referenced by Adaptation Set is not subjected to
region-wise packing processing and is identical to the
projected picture.

[0231]
At this time, the display region of the sub-picture

referenced by Adaptation Set in which the Projected
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picture identical descriptor is present may be
represented, for example, by MPEG-DASH SRD (Spatial
Relationship Description) indicating the display region
of each of two or more regions resulting from division of
the entire picture, the regions being independently
encoded. Although not illustrated, SRD indicates sub-
picture division information indicating, for example, the
manner of dividing the sub-picture as is the case with
Sub Picture Region Box illustrated in the syntax 22 in
FIG. 4.

[0232]

At this time, in Adaptation Set in which the
Projected picture identical descriptor is present,
although not illustrated, the semantics of object x,
object y, object width, object height, total width, and
total height corresponding to attribute values of SRD 1is
identical to the semantics of omaf:@proj reg left,
omaf:@proj reg top, omaf:@proj reg width,
omaf:@proj reg height, omaf:@proj picture width, and
omaf:@proj picture height corresponding to the attribute
values of the 2D coverage information descriptor
illustrated in an attribute value 441 in FIG. 38.

[0233]
Note that the Projected picture identical

descriptor may be present not only in Adaptation Set but
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also in MPD or Representation and that the information
indicating that the entire picture is identical to the
projected picture may be defined by any other descriptor,
element, or attribute.

[0234]

<In case where sub-picture Includes Nonconsecutive
Regions>

Note that, in the above-described example, the
display region information fails to be signaled in a case
where the sub-picture includes nonconsecutive regions on
the projected picture. Thus, the 2D Coverage Information
descriptors may be enabled to deal with the case where
sub-picture includes nonconsecutive regions on the
projected picture.

[0235]

Attribute values 412 in FIG. 39 represents examples
of attribute values of 2D Coverage Information
descriptors in the above-described case. As illustrated
in the attribute wvalue 412, twoDCoverage is a container
element having a data type omaf:twoDCoverageType.
twoDCoverage@proj picture width has the data type
xs:unsignedInt and indicates the width of the projected
picture. twoDCoverage@proj picture height has the data
type xs:unsignedInt and indicates the height of the

projected picture.



94

[0236]

twoDCoverage.twoDCoverageInfo has a data type
omaf:twoDCoverageInfoType and indicates an element
indicating region information regarding the regions on
the projected picture. A plurality of the attribute
values can be signaled.
twoDCoverage.twoDCoverageInfolproj reg width has the data
type xs:unsignedInt and indicates the width of a region
on the projected picture to which the picture referenced
by Adaptation Set corresponds.
twoDCoverage.twoDCoverageInfolproj reg height has the
data type xs:unsignedInt and indicates the height of the
region on the projected picture to which the picture
referenced by Adaptation Set corresponds.
[0237]

twoDCoverage.twoDCoverageInfolproj reg top has the
data type xs:unsignedInt and indicates the vertical
coordinate of the region on the projected picture to
which the picture referenced by Adaptation Set
corresponds. twoDCoverage.twoDCoverageInfolproj reg left
has the data type xs:unsignedInt and indicates the region
horizontal coordinate on the projected picture to which
the picture referenced by Adaptation Set corresponds.
[0238]

Data types 413 in FIG. 40 represent examples of
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definitions of data types of 2D Coverage Information
descriptors.
[0239]

As described above, enabling signaling of a
plurality of regions on the projected picture allows
nonconsecutive display regions on the projected picture
to be signaled.

[0240]
<Extension of Region-wise packing descriptor>

The Region-wise packing descriptor defined in OMAF
may be extended to signal display region information
regarding the display region, on the projected picture,
of the sub-picture referenced by Adaptation Set.

[0241]

Attribute values 414 in FIG. 41 represent examples
of attribute values of Region-wise packing descriptors
extended on the basis of the signaling of for the
attribute values 411 in FIG. 38. The data types are
similar to the data types in FIG. 40.

[0242]

As illustrated in the attribute values 414,
omaf:@packing type has a data type
omaf:0ptionallistofUnsignedByte and indicates the packing
type of region-wise packing. This attribute value being 0

indicates packing of a rectangular region.
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[0243]

omaf:@proj picture width has the data type
xs:unsignedInt and indicates the width of the projected
picture. omaf:@proj picture height has the data type
xs:unsignedInt and indicates the height of the projected
picture. omaf:@proj reg width has the data type
xs:unsignedInt and indicates the width of a region on the
projected picture to which the picture referenced by
Adaptation Set corresponds. omaf:@proj reg height has the
data type xs:unsignedInt and indicates the height of the
region on the projected picture to which the picture
referenced by Adaptation Set corresponds.
[0244]

omaf:@proj reg top has the data type xs:unsignedInt
and indicates the vertical coordinate of the region on
the projected picture to which the picture referenced by
Adaptation Set corresponds. omaf:@proj reg left has the
data type xs:unsignedInt and indicates the region
horizontal coordinate on the projected picture to which
the picture referenced by Adaptation Set corresponds.
[0245]

FEach of the above-described attribute values may be
indicated by the actual number of pixels or
omaf:@proj reg width, omaf:@proj reg height,

omaf:@proj reg top, and omaf:@proj reg left may be
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indicated by relative values with respect to
omaf:@proj picture width and omaf:@proj picture height.
[0246]

Attribute values 415 in FIG. 42 represent examples
of attribute values of Region-wise packing descriptors
extended on the basis of the signaling of the attribute
values 412 in FIG. 39, that is, attribute wvalues of
Region-wise packing descriptors dealing with a case of
inclusion of nonconsecutive regions. The data types are
similar to the data types in FIG. 40.

[0247]

As illustrated in the attribute values 415,
omaf:@packing type has the data type
omaf:0ptionallistofUnsignedByte and indicates the packing
type of region-wise packing. This attribute value being 0
indicates packing of a rectangular region.

[0248]

twoDCoverage is a container element having the data
type omaf:twoDCoverageType.
twoDCoveragelproj picture width has the data type
xs:unsignedInt and indicates the width of the projected
picture. twoDCoverage@proj picture height has the data
type xs:unsignedInt and indicates the height of the
projected picture. twoDCoverage.twoDCoverageInfo has the

data type omaf:twoDCoverageInfoType and indicates an
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element indicating region information regarding the
regions on the projected picture. A plurality of the
attribute values can be signaled.
[0249]

twoDCoverage.twoDCoverageInfolproj reg width has
the data type xs:unsignedInt and indicates the width of
the region on the projected picture to which the picture
referenced by Adaptation Set corresponds.
twoDCoverage.twoDCoverageInfolproj reg height has the
data type xs:unsignedInt and indicates the height of the
region on the projected picture to which the picture
referenced by Adaptation Set corresponds.
[0250]

twoDCoverage.twoDCoverageInfolproj reg top has the
data type xs:unsignedInt and indicates the vertical
coordinate of the region on the projected picture to
which the picture referenced by Adaptation Set
corresponds. twoDCoverage.twoDCoverageInfolproj reg left
has the data type xs:unsignedInt and indicates the region
horizontal coordinate on the projected picture to which
the picture referenced by Adaptation Set corresponds.
[0251]
<Extension of Content coverage descriptor>

Additionally, a Content coverage descriptor defined

in OMAF and indicating the display region of Adaptation
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Set on a spherical surface may be extended to enable
signaling of the display region on the projected picture.
[0252]

In other words, the image encoded data for each
sub-picture may be managed for each adaptation set, the
arrangement information for each picture region may be
Region-wise packing descriptor, and the display region
information regarding the sub-picture (region-related
information related to a region in the entire picture
corresponding to the sub-picture referenced by the
adaptation set) may be defined in the Coverage
Information descriptor in the MPD file, indicating the
display region of Adaptation Set on the spherical surface.
[0253]

Attribute values 416 in FIG. 43 and attribute
values 417 in FIG. 44 represent examples of attribute
values of extended Content coverage descriptors. In a
case where the Content coverage descriptors are extended,
the 2D coverage flag attribute is used to switch between
signaling of a spherical surface region and signaling of
a display region on the projected picture similarly to
the case of extending the Content coverage descriptors in
the ISOBMFF file described above.

[0254]

As illustrated in the attribute values 416, cc is a
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container element having an omaf:CCType.
cc@2D coverage flag is flag information having a data
type xs:boolean and indicating whether the display region
is defined on the spherical surface or the projected
picture. This attribute value being 0 indicates
definition on the spherical surface, and this value being
1 indicates definition on the projected picture.
[0255]

cc.sphericalCoverage is a container element for
spherical-surface display region information having a
data type omaf:sphericalCoverageType. This element is
present only when cc@2D coverage flag=0.
cc.sphericalCoverage (@shape type has a data type
xs:unsignedByte and indicates the shape of a spherical
surface region. This attribute value being 0 indicates
that the region is enclosed by four great circles.
Additionally, this attribute value being 1 indicates that
the region is enclosed by two azimuth circles and two
elevation angles.
[0256]

cc.sphericalCoverage (@view idc presence flag is
flag information having the data type xs:boolean and
indicating whether or not a view idc attribute is present.
This attribute value being 0 indicates that the view idc

attribute is not present, and this attribute wvalue being
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1 indicates that the view idc attribute is present.
[0257]

cc.sphericalCoverage (@default view idc has a data
type omaf:ViewType, and indicates a view common to all
the regions. For example, this attribute value being 0
indicates that all the regions included in the sub-
picture have a view type (view idc) mono view.
Additionally, this attribute value being 1 indicates that
all the regions included in the sub-picture have a view
type (view idc) left view. In addition, this attribute
value being 2 indicates that all the regions included in
the sub-picture have a view type (view idc) right view.
Additionally, this attribute value being 3 indicates that
all the regions included in the sub-picture have a view
type (view idc) stereo view. The attribute value is
inevitably present when cc@view idc presence flag=0.
Additionally, this attribute is inhibited from being
present when cc@view idc presence flag=l1.
[0258]

cc.sphericalCoverage.coverageInfo is an element
having a data type omaf:coverageInfoType and indicating
the spherical-surface region information. A plurality of
the elements can be signaled.
[0259]

cc.sphericalCoverage.coverageInfo@view idc has the
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data type omaf:ViewType, and indicates a view for each
region. For example, this attribute value being 0
indicates that the region to which the attribute wvalue
corresponds has the view type (view idc) mono view.
Additionally, this attribute value being 1 indicates that
the region to which the attribute value corresponds has
the view type (view idc) left view. In addition, this
attribute value being 2 indicates that the region to
which the attribute value corresponds has the view type
(view idc) right view. Additionally, this attribute value
being 3 indicates that the region to which the attribute
value corresponds has the view type (view idc) stereo
view. The attribute value is inhibited from being present
when cc@view idc presence flag=0. This attribute 1is
inevitably present when cc@view idc presence flag=1.
[0260]

cc.sphericalCoverage.coveragelInfolcenter azimuth
has a data type omaf:Rangel and indicates the azimuth of
a spherical-surface display region center.
cc.SpericalCoverage.coverageInfolcenter elavation has a
data type omaf:Range? and indicates the elevation of the
spherical-surface display region center.
cc.SpericalCoverage.coverageInfolcenter tilt has the data
type omaf:Rangel and indicates the tilt angle of the

spherical-surface display region center.
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cc.SpericalCoverage.coverageInfolazimuth range has a data
type omaf:HRange and indicates the azimuth range of the
spherical-surface display region center.
cc.SpericalCoverage.coveragelInfolelevation range has a
data type omaf:VRange and indicates the elevation range
of the spherical-surface display region center.
[0261]

cc.twoDCoverage is a container element for display
region information regarding the display region on the
projected picture, having a data type
omaf:twoDCoverageType. The container element is present
only when cc@2D coverage flag=l.
[0262]

cc.twoDCoverage@proj picture width has the data
type xs:unsignedInt and indicates the width of the
projected picture. cc.twoDCoveragelproj picture height
has the data type xs:unsignedInt and indicates the height
of the projected picture.
cc.twoDCoverage.twoDCoverageInfo is an element having a
data type omaf:twoDCoveragelInfoType and indicating region
information regarding the regions on the projected
picture. A plurality of the elements can be signaled.
[0263]

cc.twoDCoverage.twoDCoverageInfolproj reg width has

the data type xs:unsignedInt and indicates the width of a
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region on the projected picture to which the picture
referenced by Adaptation Set corresponds.
cc.twoDCoverage.twoDCoverageInfolproj reg height has the
data type xs:unsignedInt and indicates the height of a
region on the projected picture to which the picture
referenced by Adaptation Set corresponds.
[0264]

cc.twoDCoverage.twoDCoverageInfolproj reg top has
the data type xs:unsignedInt and indicates the vertical
coordinate of the region on the projected picture to
which the picture referenced by Adaptation Set
corresponds.
cc.twoDCoverage.twoDCoverageInfolproj reg left has the
data type xs:unsignedInt and indicates the region
horizontal coordinate on the projected picture to which
the picture referenced by Adaptation Set corresponds.
[0265]

A data type 418 in FIG. 45, a data type 419 in FIG.
46, and a data type 420 in FIG. 47 are examples of
definitions of the data types of the extended Content
coverage descriptors.
[0266]
<Signaling in case where sub-picture Division Method
Varies Dynamically>

Note that, in a case where the display region in


mailto:cc.twoDCoverage.twoDCoverageInfo@proj_reg_height
mailto:cc.twoDCoverage.twoDCoverageInfo@proj_reg_top
mailto:cc.twoDCoverage.twoDCoverageInfo@proj_reg_left

105

the projected picture varies dynamically within the
stream, in addition to the above-described signaling, an
additional flag may be signaled at the 2D coverage
information descriptors, the region-wise packing
descriptors, and the Content coverage descriptors to
indicate that, within the stream, the display region
varies dynamically.

[0267]

<4. Third Embodiment>

<Signaling of Stereo Information>

As described above in <Identification of Stereo
Information> in <1. Signaling of Information regarding
sub-picture>, in a case where the entire picture of a
stereo omnidirectional wvideo is divided into sub-pictures,
the stereo information regarding the entire picture is
signaled in Stereo Video Box signaled below Sub Picture
Composition Box, and stereo information regarding the
sub-pictures is signaled in Stereo Video Box below Scheme
Information Box in Sample Entry.

[0268]

In a case where the entire picture is a stereo
image, for example, the following three patterns are
variations of generatable sub-pictures.

[0269]

FIG. 48 is a diagram illustrating an example of an
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aspect of a first pattern of division into sub-pictures.
In this case, a projected picture (entire picture) 431 is
divided into sub-pictures 432 to 437. The projected
picture 431 includes a side-by-side stereo image. Each of
the sub-pictures 432 to 437 includes a Left view and a
Right view that are identical display regions on the
projected picture 431 and corresponds to frame packing
arrangement such as top & bottom or side by side which
can be signaled in Stereo Video Box.

[0270]

FIG. 49 is a diagram illustrating an example of an
aspect of a second pattern of division into sub-pictures.
In this case, a projected picture (entire picture) 441 is
divided into sub-pictures 442 to 446. The projected
picture 441 includes a side-by-side stereo image. Each of
the sub-pictures 442 to 446 includes a Left view and a
Right view but the display regions of the views do not
match the display regions on the projected picture 441.
Each of the sub-pictures does not correspond to frame
packing arrangement such as top & bottom or side by side
which can be signaled in Stereo Video Box.

[0271]

FIG. 50 is a diagram illustrating an example of an

aspect of a third pattern of division into sub-pictures.

In this case, a projected picture (entire picture) 451 is
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divided into a sub-picture 452 and a sub-picture 453. The
projected picture 451 includes a side-by-side stereo
image. The sub-picture 452 is a mono picture including
only a Left view. The sub-picture 453 is a mono picture
including only a Right view.

[0272]

In the first pattern, Stereo Video Box is signaled
in Sample Entry/rinf/schi of the sub-picture track to
signal appropriate frame packing arrangement information.
For example, in FIG. 48, side by side is signaled. Note
that, instead of the frame packing arrangement
information regarding the sub-picture, the frame packing
arrangement information regarding the entire picture may
be signaled.

[0273]

In the second pattern, Stereo Video Box is not
signaled in Sample Entry/rinf/schi. Thus, the client may
fail to identify whether the sub-picture is a mono
picture or the sub-picture includes a Left view and a
Right view but the frame packing arrangement information
such as top & bottom or side by side is not applied to
the sub-picture.

[0274]
In the third pattern, Stereo Video Box is not

signaled in Sample Entry/rinf/schi. Accordingly, the
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client may fail to identify whether the undivided entire
picture is a mono picture or a stereo image. Whether or
not upscaling is required during rendering varies
depending on whether the undivided entire picture is a
mono picture or a stereo image, and thus, the
incapability of identification may preclude the client
from performing appropriate rendering.

[0275]

For example, as illustrated in FIG. 50, for a sub-
picture for which the entire picture is a side-by-side
stereo image and which includes only a Left view,
rendering requires double upscaling in the horizontal
direction. In contrast, in a case where the entire
picture is a mono picture, this processing 1is unnecessary.
[0276]
<Signaling, in ISOBMFF, of Stereo Information regarding
Entire Picture to Be Divided into sub-pictures>

Thus, stereo information including information
related to stereo display of the entire picture to be
divided into sub-pictures may be performed in an ISOBMFF
file corresponding to a segment file.

[0277]

In other words, image data for each of a plurality

of sub-pictures into which the entire picture is divided

and which is then encoded is stored in one track, and a
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file may be generated that includes stereo information
including information related to the stereo display of
the entire picture.

[0278]

For example, in the file generating apparatus 100
used as an information processing apparatus, the segment
file generating section 123 may function as a file
generating section storing, in each track, image data
regarding one of the plurality of sub-pictures into which
the entire picture is divided and which is then encoded,
the file generating section generating a file including
stereo information including information related to the
stereo display of the entire picture. In other words, the
information processing apparatus (for example, the file
generating apparatus 100) may include a file generating
section (for example, the segment file generating section
123).

[0279]

This allows the client to more easily select a
stream on the basis of the information as described above.
[0280]

Additionally, the above-described picture (entire
picture) may be all or a part of an omnidirectional wvideo
(projected plane image resulting from projection and

mapping of an image extending over 360 degrees around in
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the horizontal direction and over 180 degrees around in
the vertical direction). In other words, in a case where
the file generating apparatus 100 uses all or a part of
the projected plane image as an entire picture and
divides the entire picture into sub-pictures, the present
technique can be applied as described above.

[0281]

This allows the client to more easily select a
stream on the basis of the information as described above,
even in a case where an omnidirectional video is
distributed.

[0282]

Note that the stereo information regarding the
entire picture may be included in the ISOBMFF file as
information for each sub-picture. This allows the client
to easily learn the stereo information regarding the
entire picture (for example, whether or not the image is
an entire picture stereo image and of what type the
stereo image 1is) simply by referencing information
regarding the sub-picture track.

[0283]
<Procedure of Upload Processing>

An example of procedure of upload processing

executed by the file generating apparatus 100 in FIG. 11

in the above-described case will be described with
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reference to a flowchart in FIG. 51.
[0284]

When upload processing is started, the data input
section 111 of the file generating apparatus 100 acquires
an image and metadata in step S301.

[0285]

In step S302, the segment file generating section
123 generates an ISOBMFF file including stereo
information regarding the entire picture (projected
picture) as information for each sub-picture.

[0286]

In step S303, the ISOBMFF file generated by the
processing in step S302 is recorded in the recording
section 114.

[0287]

In step S304, the upload section 115 reads, from
the recording section 114, the ISOBMFF file recorded in
step S303, and uploads the ISOBMFF file to the server.
[0288]

When the processing in step S304 ends, the upload
processing ends.

[0289]

By executing the upload processing as described

above, the file generating apparatus 100 can generate an

ISOBMFF file including, as information for each sub-
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picture, the stereo information regarding the projected
picture.
[0290]

Accordingly, on the basis of the information, the
client can more easily select and reproduce an
appropriate stream corresponding to the capability of the
client.

[0291]

<Utilization of Stereo Information regarding Entire
Picture to Be Divided into sub-pictures which Information
Is Signaled in ISOBMFE>

Additionally, a stream may be selected and
reproduced utilizing the stereo information regarding the
entire picture to be divided into sub-pictures, which
information is signaled in the ISOBMFF file.

[0292]

In other words, image data for each of a plurality
of sub-pictures into which the entire picture is divided
and which is then encoded may be stored in one track, a
file may be acquired that includes stereo information
including information related to the stereo display of
the entire picture, and on the basis of the stereo
information included in the file acquired, a stream of
image encoded data may be selected.

[0293]
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For example, in the client apparatus 200
corresponding to the information processing apparatus,
the segment file acquiring section 214 functions as a
file acquiring section storing, in each track, image data
for each of a plurality of sub-pictures into which the
entire picture is divided and which is then encoded, the
file acquiring section acquiring a file including stereo
information including information related to the stereo
display of the entire picture, and the data analysis and
decoding section 216 may function as an image processing
section selecting a stream of image encoded data on the
basis of the stereo information included in the file
acquired by the file acquiring section. In other words,
the information processing apparatus (for example, the
client apparatus 200) may include a file acquiring
section (for example, the segment file acquiring section
214) and an image processing section (for example, the
data analysis and decoding section 216).

[0294]

This allows the client apparatus 200 to more easily
select a stream.
[0295]

Note that the above-described picture (entire
picture) may be all or a part of an omnidirectional wvideo

(projected plane image resulting from projection and
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mapping of an image extending over 360 degrees around in
the horizontal direction and over 180 degrees around in
the vertical direction). In other words, in a case where
the client apparatus 200 uses all or a part of the
projected plane image as an entire picture, divides the
entire picture into sub-pictures to acquire a stream of
sub-pictures, and reproduces the stream, the present
technique can be applied as described above.

[0296]

Additionally, the stereo information regarding the
entire picture may be included in the ISOBMFF file as
information for each sub-picture. This allows the client
apparatus 200 to easily learn the stereo information
regarding the entire picture (for example, whether or not
the image is an entire picture stereo image and of what
type the stereo image is) simply by referencing
information regarding the sub-picture track.

[0297]
<Procedure of Content Reproduction Processing>

An example of procedure of content reproduction
processing executed by the client apparatus 200 in the
above-described case will be described with reference to
a flowchart in FIG. 52.

[0298]

When content reproduction processing is started,
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the segment file acquiring section 214 of the client
apparatus 200 acquires an ISOBMFF file including stereo
information regarding the entire picture (projected
picture) as information for each sub-picture in step S321.
[0299]

In step S322, the display control section 215
acquires a measurement result for the viewpoint position
(and line-of-sight direction) of the user.

[0300]

In step S323, the measurement section 211 measures
the transmission bandwidth of the network between the
server and the client apparatus 200.

[0301]

In step S324, the segment file processing section
221 determines whether or not the client apparatus 200
performs stereo reproduction (or whether or not the
client apparatus 200 has the capability of performing
stereo reproduction). In a case where the client
apparatus 200 is determined to perform stereo
reproduction (or to have the capability of performing
stereo reproduction), the processing proceeds to step
S325.

[0302]
In step S325, the segment file processing section

221 sets stereo-displayable sub-picture tracks as
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selection candidates. At this time, by referencing the
stereo information regarding the entire picture included
in the ISOBMFF file acquired in step S321, the segment
file processing section 221 can include, in the selection
candidates, stereo-displayable sub-picture tracks to
which the frame packing arrangement in the second pattern
is not applied (for example, the sub-picture 445 and the
sub-picture 446 in FIG. 49). When the processing in step
S325 ends, the processing proceeds to step S327.

[0303]

Additionally, in step S324, in a case where the
client apparatus 200 is determined not to perform stereo
reproduction (or determined not to have the capability of
performing stereo reproduction), the processing proceeds
to step S326.

[0304]

In step S326, the segment file processing section
221 sets sub-picture tracks including mono pictures as
selection candidates on the basis of, for example, the
stereo information regarding the entire picture included
in the ISOBMFF file acquired in step S321. At this time,
by referencing the stereo information regarding the
entire picture included in the ISOBMFF file acquired in
step S321, the segment file processing section 221 can

learn that the sub-picture track in the third pattern
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(for example, the sub-picture 452 or the sub-picture 453
in FIG. 50) requires double upscaling in the horizontal
direction during rendering. When the processing in step
S326 ends, the processing proceeds to step S327.

[0305]

In step S327, the segment file processing section
221 selects a sub-picture track corresponding to the
field of view of the user of the client apparatus 200
from the candidates set in step S325 or step S326.
[0306]

In step S328, the segment file processing section
221 extracts the encoded data of the stream in the sub-
picture tracks selected in step S327, from the ISOBMFF
file acquired in step S321.

[0307]

In step S329, the decode section 222 decodes
encoded data of the stream extracted in step S328.
[0308]

In step S330, the display information generating
section 223 reproduces the stream (content) resulting
from decoding in step S329. More specifically, the
display information generating section 223 generates data
of a displayed image from the stream and feeds the data
to the display section 217 to cause the display section

217 to display the display image.



118

[0309]

When the processing in step S330 ends, the content
reproduction processing ends.
[0310]

By executing the content reproduction processing as
described above, the client apparatus 200 can more easily
select a stream utilizing the stereo information
regarding the entire picture to be divided into sub-
pictures, the stereo information being included in the
ISOBMFF file. For example, on the basis of the
information, the client apparatus 200 can more easily
select and reproduce the appropriate stream corresponding
to, for example, the capability of the client apparatus
200.

[0311]
<Signaling, in Sample Entry, of Stereo Information
regarding Entire Picture>

For example, in a case where the undivided entire
picture is a stereo image, the segment file generating
section 123 of the file generating apparatus 100 may
signal the stereo information regarding the entire
picture in Sample Entry in the sub-picture track.

[0312]
For example, the stereo information regarding the

entire picture may be stored in Scheme Information Box
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below the Sample Entry or in Box in a layer below the
Scheme Information Box in the ISOBMFFE file.

[0313]

<Original Stereo Video Box>

For example, to signal the stereo information
regarding the undivided entire picture, the segment file
generating section 123 of the file generating apparatus
100 may newly define Original Stereo Video Box and signal
the Box below Scheme Information Box (schi) of Sample
Entry in the sub-picture track. In other words, the
Original Stereo Video Box may store the stereo
information regarding the undivided entire picture.
[0314]

Note that the location of the Original Stereo Video
Box is optional and is not limited to Scheme Information
Box described above. Additionally, information signaled
in Original Stereo Video Box is similar to the
information signaled in Stereo Video Box.

[0315]

Syntax 461 in FIG. 53 represents an example of
syntax of the Original Stereo Video Box. As illustrated
in syntax 461, fields such as single view allowed,
stereo_scheme, length, and stereo indication type are
defined in Original Stereo Video Box.

[0316]
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Semantics 462 in FIG. 54 represents an example of
semantics of the fields defined in the Original Stereo
Video Box. As illustrated in semantics 462,
single view allowed is information indicating the type of
a view allowed. For example, this field having a value of
0 indicates that the content is intended to be displayed
only on a stereoscopic-enabled display. Additionally,
this field having a value of 1 indicates that the content
is allowed to display a right view on a monoscopic
display. In addition, this field having a value of 2
indicates that the content is allowed to display a left
view on the monoscopic display.

[0317]

stereo scheme is information related to the frame
packing method. For example, this field having a value of
1 indicates that the frame packing method complies with
Frame packing arrangement SEI in ISO/IEC 14496-10.
Additionally, this field having a value of 2 indicates
that the frame packing method complies with Annex. L of
ISO/IEC 13818-2. 1In addition, this field having a value
of 3 indicates that the frame packing method complies
with frame/service compatible and 2D/3D Mixed service in
ISO/IEC 23000-11.

[0318]

length indicates the byte length of
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stereo indication type. Additionally,

stereo indication type indicates a frame packing method
complying with stereo scheme.

[0319]

By referencing Original Stereo Video Box and 2D
Coverage Information Box, the segment file processing
section 221 of the client apparatus 200 can acquire the
stereo information regarding the entire picture. Then, on
the basis of this information, the segment file
processing section 221 can easily identify, in a case
where Stereo Video Box is not signaled in Sample Entry in
the sub-picture track, whether the sub-picture is mono or
the sub-picture includes a Left view and a Right view but
the frame packing arrangement signaled in Stereo Video
Box is not applied to the sub-picture, without parsing
Sub Picture Composition Box. In other words, as is the
case with a track that is not a sub-picture track, the
stereo information can be identified only from the
information stored in Sample Entry.

[0320]

In other words, the client apparatus 200 can
independently select and reproduce a sub-picture track
without parsing Sub Picture Composition Box.

[0321]

<Signaling of Display Size>
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Furthermore, a display size upscaled on the basis
of the frame packing arrangement for the entire picture
may be signaled at the width and height of Track Header
of the sub-picture track storing a mono sub-picture (sub-
picture that is a mono picture) resulting from division
of the entire picture that is stereo.

[0322]

In other words, the ISOBMFF file may include
information related to the display size of the sub-
picture.

[0323]

An example of this aspect is illustrated in FIG. 55.
As illustrated in FIG. 55, a sub-picture 471 and a sub-
picture 472 generated from the entire picture of a stereo
image include images in different regions downscaled in
the horizontal direction. Accordingly, upscaling in the
horizontal direction is required at the time of display
(rendering) . Thus, the display size of an image 473 for
the time of display is signaled as the width and height
of Track Header. This allows the client apparatus 200 to
appropriately render the mono sub-picture.

[0324]

Note that, instead of the signaling in the width

and height of Track Header, signaling of Pixel Aspect

Ratio Box (pasp) signaling pixel aspect ratio information
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for the time of display, defined in ISOBMFF, may be
signaled in Visual Sample Entry. This also allows
production of effects similar to the effects of the
signaling at the width and height of Track Header
described above.

[0325]

Syntax 481 in FIG. 56 represents an example of
syntax of Pixel Aspect Ratio Box. As illustrated in the
syntax 481, fields, for example, hSpacing and vSpacing
are defined in Pixel Aspect Ratio Box.

[0326]

Semantics 482 in FIG. 57 represents an example of
semantics of the fields defined in Pixel Aspect Ratio Box.
As illustrated in the semantics 482, hSpacing and
vSpacing are information indicating a relative pixel
height and a relative pixel width. During rendering, on
the basis of this information, the pixel width is
multiplied by vSpace/hSpace for display.

[0327]

An example of this aspect is illustrated in FIG. 58.
A sub-picture 491 and a sub-picture 492 illustrated in
FIG. 58 are sub-pictures generated from the entire
picture of a stereo image and each includes images in
different regions downscaled in the horizontal direction.

Thus, by signaling hSpace=1 and vSpace=2, the client



124

apparatus 200 can perform, when, for example, displaying
(rendering) the sub-picture 491, rendering with the pixel
width doubled to display an image in the appropriate
aspect ratio like the image 493. In other words, the
client apparatus 200 can appropriately render the mono
sub-picture (sub-picture including a mono image).

[0328]

<Original Scheme Information Box>

Additionally, Original Scheme Information Box may
be newly defined below Restricted Scheme Information Box
(rinf) of Sample Entry in the sub-picture track, and the
stereo information regarding the undivided entire picture
may be signaled in the Box. Note that a location where
Original Scheme Information Box is defined is optional
and is not limited to rinf described above.

[0329]

Syntax 501 in FIG. 59 represents an example of
syntax of Original Scheme Information Box in the above-
described case. As illustrated in the syntax 501, for
example, scheme specific data is defined in Original
Scheme Information Box.

[0330]

The information regarding the entire picture not

divided into sub-pictures yet is signaled in the

scheme specific data. For example, in a case where the
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entire picture is stereo, Stereo Video Box including the
stereo information regarding the entire picture may be
signaled. This allows the client apparatus 200 to
independently select and reproduce a sub-picture track
without parsing Sub Picture Composition Box.

[0331]

Note that not only Stereo Video Box but also post-
processing information related to the entire picture may
be signaled in the scheme specific data (for example,
Region Wise Packing Box).

[0332]
<Additional Information Facilitating Selection of sub-
picture track>

Furthermore, 2D Coverage Information Box may be
extended to signal stereo related information
facilitating track selection.

[0333]

For example, stereo presentation suitable flag may
be added to 2D Coverage Information Box to signal whether
or not the sub-picture track is stereo-displayable. By
referencing this information, the client apparatus 200
can identify whether or not stereo display is enabled
without executing processing of identifying whether or
not stereo display is enabled on the basis of the stereo

information regarding the entire picture described above
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in the third embodiment and the region information
regarding the regions on the projected picture signaled
in 2D Coverage Information Box defined in the first
embodiment.

[0334]

In other words, the ISOBMFF file may further
include sub-stereo information including information
related to the stereo display of each sub-picture.
[0335]

Syntax 502 in FIG. 60 represents an example of 2D
Coverage Information Box in the above-described case. As
illustrated in syntax 502, in this case,
stereo presentation suitable is further defined
(stereo presentation suitable is added to the defined
field).

[0336]

Semantics 503 in FIG. 61 represents an example of
semantics of the added field. As illustrated in the
semantics 503, stereo presentation suitable is
information related to the stereo display of the picture
in the track. This field having a value of 0 indicates
that the picture in the track is mono or the picture
includes an L view and an R view but is not stereo-
displayable. This field having a value of 1 indicates

that some of the regions of the picture in the track are
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stereo-displayable. This field having a value of 2
indicates that all the regions of the picture in the
track are stereo-displayable.

[0337]

FIG. 62 is a diagram illustrating an example of
signaling of stereo presentation suitable. For example,
as illustrated on the upper side of FIG. 62, sub-pictures
512 to 517 resulting from division of an entire picture
(projected picture) 511 including a side-by-side stereo
image each include a Left view and a Right view and are
stereo-displayable. Accordingly,
streo presentation suitable=2 is set for the sub-pictures.
[0338]

In contrast, as illustrated on the lower side of
FIG. 62, sub-pictures 522 to 526 resulting from division
of an entire picture (projected picture) 521 including a
side-by-side stereo image each include a Left view and a
Right view. However, the sub-pictures 522 to 524 are not
stereo-displayable. Accordingly,
streo presentation suitable=0 is set for the sub-pictures.
[0339]

Additionally, for a sub-picture 525 and a sub-
picture 526, some of the regions of the sub-picture is
stereo-displayable. Accordingly,

streo presentation suitable=1 1is set for the sub-pictures.
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[0340]

Note that, with a separate BOX (dedicated Box
storing information), the information indicating whether
or not the picture is stereo-displayable, for example,
Track Stereo Video Box newly defined, the information may
be signaled below schi of the sub-picture track.

[0341]

Syntax 531 in FIG. 63 represents an example of
syntax of Track Stereo Video Box in the above-described
case.

[0342]

Additionally, Region Wise Packing Box signaled
below Projected Omnidirectional Video Box of Sample Entry
in the sub-picture track or the RectProjected Region
structure described above in the first embodiment may be
extended to signal stereo presentation suitable flag.
Additionally, stereo presentation suitable flag may be
signaled in any other Box.

[0343]

Furthermore, in a case where stereo display is
disabled, a track not intended for presentation alone
flag of Track Header Box may be used to signal that
independent reproduction of the sub-picture is not
desirable.

[0344]
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Note that the above-described various types of
information are applicable in a case where the picture
stored in the track is not a sub-picture.

[0345]
<Signaling of view Information>

Additionally, 2D Coverage Information Box may be
extended to additionally signal view information for the
display region of the sub-picture on the projected
picture. By referencing this information, the client
apparatus 200 can easily identify whether the sub-picture
is a mono image or the sub-picture includes an L view and
an R view without executing processing of identifying
view information for each region from the stereo
information regarding the entire picture described above
in the third embodiment and the region information
regarding the regions on the projected picture signaled
in 2D Coverage Information Box defined in the third
embodiment.

[0346]

In other words, the ISOBMFF file may further
include view information indicating the view type of the
sub-picture.

[0347]
Syntax 532 in FIG. 64 is a diagram illustrating an

example of syntax of 2D Coverage Information Box in the
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above-described case. As illustrated in the syntax 532,
in this case, fields such as view idc presence flag,
default view idc, and view idc are additionally defined
in 2D Coverage Information Box.

[0348]

A semantics 533 in FIG. 65 represents an example of
semantics of fields additionally defined in the 2D
Coverage Information Box. As illustrated in the semantics
533, view idc presence flag indicates whether or not a
separate view idc 1is present in each region. For example,
this field having a value of 0 indicates that no separate
view idc is present in each region. Additionally, this
field having a value of 1 indicates that a separate
view idc is present in each region.

[0349]

In other words, the ISOBMFF file may further
include information indicating whether view information
is present for each region.

[0350]

default view idc indicates a view common to all the
regions. For example, this field having a value of O
indicates that all the regions in the sub-picture
correspond to mono views. Additionally, this field having
a value of 1 indicates that all the regions in the sub-

picture correspond to left views. In addition, this field
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having a value of 2 indicates that all the regions in the
sub-picture correspond to right views. Additionally, this
field having a value of 3 indicates that all the regions
in the sub-picture correspond to stereo views.

[0351]

view idc indicates a view for each region. For
example, this field having a value of 0 indicates that
the region corresponds to a mono view. Additionally, this
field having a value of 1 indicates that the region
corresponds to a left view. In addition, this field
having a value of 2 indicates that the region corresponds
to a right view. Additionally, this field having a wvalue
of 3 indicates that the region corresponds to a stereo
view. In addition, in a case where the field is not
present, default view idc indicates indication of view of
each region.

[0352]

In other words, the view information may be
information for each region included in the sub-picture.
[0353]

FIG. 66 is a diagram illustrating an example of an
aspect in which the view idc is signaled. As illustrated
in FIG. 66, in a case where a side-by-side entire picture
541 is divided into sub-pictures such as a sub-picture

542 and a sub-picture 543, view idc=3 is set for each of
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the sub-pictures.
[0354]

In contrast, in a case where the entire picture 541
is divided into sub-pictures such as a sub-picture 544
and a sub-picture 545, view idc=1 is set for the sub-
picture 544, and view idc=2 is set for the sub-picture
545.

[0355]

Note that even in a case where the picture stored
in the track is not a sub-picture, the above-described
types of additional information can be applied.

[0356]

Similarly, Region Wise Packing Box and the Rect
Projected Region structure defined in the first
embodiment may be extended to signal view information.
[0357]
<5. Fourth Embodiment>
<Signaling, in MPD File, of Stereo Information regarding
Entire Picture to Be Divided into sub-pictures>

The stereo information regarding the entire picture
to be divided into sub-pictures as described above may be
signaled in the MPD file. 1In other words, to enable the
client to select and reproduce, according to the
capability of the client, for example, Adaptation Set

referencing the sub-picture, in the MPD file, the stereo
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information regarding the entire picture to be divided
into sub-pictures may be newly defined and signaled in
Adaptation Set.

[0358]

In other words, a control file may be generated
that manages, for each adaptation set, image encoded data
for each of a plurality of sub-pictures into which the
entire picture is divided and which is then encoded and
that includes the stereo information including
information related to stereo display of the adaptation
set, the control file being used for controlling
distribution of the image encoded data.

[0359]

For example, in the file generating apparatus 100
used as an information processing apparatus, the MPD file
generating section 113 may function as a file generating
section generating a control file managing, for each
adaptation set, the image encoded data for each of the
plurality of sub-pictures into which the entire picture
is divided and which is then encoded, and including the
stereo information including information related to
stereo display of the adaptation set, the control file
being used for controlling distribution of the image
encoded data. In other words, the information processing

apparatus (for example, the file generating apparatus
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100) may include a file generating section (for example,
the MPD file generating section 113).
[0360]

This allows the client to more easily select a
stream on the basis of the information as described above.
[0361]

Additionally, the above-described picture (entire
picture) may be all or a part of an omnidirectional wvideo
(projected plane image resulting from projection and
mapping of an image extending over 360 degrees around in
the horizontal direction and over 180 degrees around in
the vertical direction). In other words, in a case where
the file generating apparatus 100 uses all or a part of
the projected plane image as an entire picture and
divides the entire picture into sub-pictures, the present
technique can be applied as described above.

[0362]

This allows the client to more easily select a
stream on the basis of the information as described above,
even in a case where an omnidirectional video is
distributed.

[0363]

Note that the region-related information (display

region information) may be included in the MPD file as

information for each sub-picture. This allows the client
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to easily learn which part of the entire picture
corresponds to the sub-picture, simply by referencing
information regarding the sub-picture referenced by
Adaptation Set.

[0364]

<Procedure of Upload Processing>

An example of procedure of upload processing
executed by the file generating apparatus 100 in FIG. 11
in the above-described case will be described with
reference to a flowchart in FIG. 67.

[0365]

When upload processing is started, the data input
section 111 of the file generating apparatus 100 acquires
an image and metadata in step S401.

[0366]

In step S402, the segment file generating section
123 generates a segment file for the image.

[0367]

In step S403, the MPD file generating section 113
generates, as information for each sub-picture, an MPD
file including stereo information regarding the entire
picture (projected picture).

[0368]
In step S404, the segment file generated by the

processing in step S402 is recorded in the recording
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section 114. Additionally, the MPD file generated by the
processing in step S403 is recorded in the recording
section 114.

[0369]

In step S405, the upload section 115 reads, from
the recording section 114, the segment file recorded in
step S404, and uploads the segment file to the server.
Additionally, the upload section 115 reads, from the
recording section 114, the MPD file recorded in step S404,
and uploads the MPD file to the server.

[0370]

When the processing in step S404 ends, the upload
processing ends.
[0371]

By executing the upload processing as described
above, the file generating apparatus 100 can generate an
MPD file including, as information for each sub-picture,
the stereo information regarding the entire picture.
[0372]

Accordingly, on the basis of the display region
information, the client can more easily select and
reproduce, for example, an appropriate stream
corresponding to the capability of the client apparatus
200.

[0373]
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<Utilization of Stereo Information regarding Entire
Picture to Be Divided into sub-pictures, Stereo
Information being Signaled in MPD File>

Additionally, a stream may be selected utilizing
stereo information regarding the entire picture to be
divided into sub-pictures, the stereo information being
signaled in the MPD file.

[0374]

In other words, a control file may be acquired that
manages, for each adaptation set, image encoded data for
each of a plurality of sub-pictures into which the entire
picture is divided and which is then encoded and that
includes the stereo information including information
related to stereo display of the adaptation set, the
control file being used for controlling distribution of
the image encoded data. Then, selecting a stream of the
image encoded data may be performed on the basis of the
stereo information included in the control file acquired.
[0375]

For example, in the client apparatus 200 used as an
information processing apparatus, the MPD file acquiring
section 212 may function as a file acquiring section
managing, for each adaptation set, the image encoded data
for each of the plurality of sub-pictures into which the

entire picture is divided and which is then encoded, and
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acquiring a control file used to control distribution of
the image encoded data and including the stereo
information including information related to stereo
display of the adaptation set, and the MPD file
processing section 213 may function as an image
processing section selecting a stream of the image
encoded data on the basis of the stereo information
included in the control file acquired. In other words,
the information processing apparatus (for example, the
client apparatus 200) may include a file acquiring
section (for example, the MPD file acquiring section 212)
and an image processing section (for example, the MPD
file processing section 213).

[0376]

This allows the client apparatus 200 to more easily
select a stream.
[0377]

Note that the above-described picture (entire
picture) may be all or a part of an omnidirectional wvideo
(projected plane image resulting from projection and
mapping of an image extending over 360 degrees around in
the horizontal direction and over 180 degrees around in
the vertical direction). In other words, in a case where
the client apparatus 200 uses all or a part of the

projected plane image as an entire picture, divides the
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entire picture into sub-pictures to acquire a stream of
the sub-pictures, and reproduces the stream, the present
technique can be applied as described above.

[0378]

Additionally, the region-related information
(display region information) may be included in the MPD
file as information for each sub-picture. This allows the
client apparatus 200 to easily learn which part of the
entire picture corresponds to the sub-picture, simply by
referencing information regarding the sub-picture
referenced by Adaptation Set.

[0379]
<Procedure of Content Reproduction Processing>

An example of procedure of content reproduction
processing executed by the client apparatus 200 in the
above-described case will be described with reference to
a flowchart in FIG. 68.

[0380]

When content reproduction processing is started,
the MPD file acquiring section 212 of the client
apparatus 200 acguires an MPD file including stereo
information regarding the entire picture (projected
picture) as information for each sub-picture in step S421.
[0381]

In step S422, the display control section 215
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acquires a measurement result for the viewpoint position
(and line-of-sight direction) of the user.
[0382]

In step S423, the measurement section 211 measures
the transmission bandwidth of the network between the
server and the client apparatus 200.

[0383]

In step S424, the MPD file processing section 213
determines whether or not the client apparatus 200
performs stereo reproduction (or whether or not the
client apparatus 200 has the capability of performing
stereo reproduction). In a case where the client
apparatus 200 is determined to perform stereo
reproduction (or to have the capability of performing
stereo reproduction), the processing proceeds to step
S425.

[0384]

In step S425, the MPD file processing section 213
sets Adaptation Sets referencing stereo-displayable sub-
pictures as selection candidates. At this time, by
referencing the stereo information regarding the entire
picture included in the MPD file acquired in step S$S421,
the MPD file processing section 213 can include, in the
selection candidates, Adaptation Sets stereo-displayable

sub-pictures to which the frame packing arrangement in
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the second pattern is not applied (for example, the sub-
picture 445 and the sub-picture 446 in FIG. 49). When the
processing in step S425 ends, the processing proceeds to
step S427.

[0385]

Additionally, in step S424, in a case where the
client apparatus 200 is determined not to perform stereo
reproduction (or determined not to have the stereo
reproduction function), the processing proceeds to step
S426.

[0386]

In step S426, the MPD file processing section 213
sets Adaptation Sets referencing sub-pictures including
mono pictures as selection candidates on the basis of,
for example, the stereo information regarding the entire
picture included in the MPD file acquired in step S421.
At this time, by referencing the stereo information
regarding the entire picture included in the MPD file
acquired in step S421, the MPD file processing section
213 can learn that the sub-picture in the third pattern
(for example, the sub-picture 452 or the sub-picture 453
in FIG. 50) requires double upscaling in the horizontal
direction during rendering. When the processing in step
S426 ends, the processing proceeds to step S427.

[0387]
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In step S427, the MPD file processing section 213
selects Adaptation Set referencing the sub-picture
corresponding to the field of view of the user of the
client apparatus 200 from the candidates set in step S425
or step S426.

[0388]

In step S428, the MPD file processing section 213
selects, from Adaptation Set selected in step S424,
Representation corresponding to the viewpoint position
and line-of-sight direction of the user, the transmission
bandwidth of the network between the client and the
server, or the like.

[0389]

In step S429, the segment file acquiring section
214 acquires the segment file corresponding to
Representation selected in step S428.

[0390]

In step S430, the segment file processing section
221 extracts encoded data from the segment file acquired
in step S429.

[0391]

In step S431, the decode section 222 decodes the
encoded data of the stream extracted in step S430.
[0392]

In step S432, the display information generating
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section 223 reproduces the stream (content) resulting
from the decoding in step S431. More specifically, the
display information generating section 223 generates data
of a display image from the stream and feeds the data of
the display image to the display section 217 to cause the
display section 217 to display the display image.

[0393]

When the processing in step S432 ends, the content
reproduction processing ends.
[0394]

By executing the content reproduction processing as
described above, the client apparatus 200 can more easily
select a stream utilizing the information regarding the
display regions of the sub-pictures included in the MPD
file. For example, on the basis of the information, the
client apparatus 200 can more easily select and reproduce
the appropriate stream corresponding to, for example, the
capability of the client apparatus 200.

[0395]
<Details of Signaling of Stereo Information in MPD File>

For example, the 2D coverage information descriptor
may be extended to signal the
stereo presentation suitable field and the view
information as described in the third embodiment.

[0396]
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In other words, the MPD file may further include
view information indicating the view type of the sub-
picture.

[0397]

Additionally, the view information may be
information for each of the regions included in the sub-
picture.

[0398]

Furthermore, the MPD file may further include
information indicating whether the view information is
present for each region.

[0399]

An attribute value 551 in FIG. 69 and an attribute
value 552 in FIG. 70 represent examples of the attribute
value of the extended 2D coverage information descriptor.
As illustrated in the attribute value 551 and the
attribute value 552, twoDCoverage 1is a container element
with a data type omaf:twoDCoverageType.
twoDCoverage@stereo presentation suitable has a data type
omaf:StereoPresentationType and indicates whether
Adaptation Set is stereo-displayable. For example, this
attribute value being 0 indicates that the picture
referenced by Adaptation Set is mono or is not stereo-
displayable. Additionally, this attribute value being 1

indicates that some of the regions of the picture
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referenced by Adaptation Set are stereo-displayable. 1In
addition, this attribute value being 2 indicates that all
the regions of the picture are stereo-displayable.
[0400]

twoDCoveragel@view idc presence flag has a data type
xs:boolean and indicates whether or not a separate
view idc 1is present in each region. For example, this
attribute value being 0 indicates that no separate
view idc is present in each region. Additionally, this
attribute value being 1 indicates that a separate
view idc 1s present in each region.
twoDCoveragel@default view idc has a data type
omaf:ViewType and indicates a view common to all the
regions. For example, this attribute value being 0
indicates a mono view, this attribute value being 1
indicates a left wview, this attribute value being 2
indicates a right view, and this attribute value being 3
indicates a stereo view. Note that this attribute is
inevitably present when
twoDCoverage@view idc presence flag=0. Additionally, this
attribute is inhibited from being present when
twoDCoveragel@view idc presence flag=1.
[0401]

twoDCoverage@proj picture width has a data type

xs:unsignedInt and indicates the width of the projected
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picture. twoDCoverage(@proj picture height has a data type
xs:unsignedInt and indicates the height of the projected
picture. twoDCoverage.twoDCoverageInfo is an element
having a data type omaf:twoDCoverageInfoType and
indicating region information regarding the regions on
the projected picture. A plurality of the signals can be
signaled.
[0402]

twoDCoverage.twoDCoverageInfolview idc has a data
type omaf:ViewType and indicates a view for each region.
For example, this attribute value being 0 indicates a
mono view, this attribute value being 1 indicates a left
view, this attribute wvalue being 2 indicates a right view,
and this attribute value being 3 indicates a stereo view.
Note that this attribute is inhibited from being present
when twoDCoveragel@view idc presence flag=0. Additionally,
this attribute is inevitably present when
twoDCoverage@view idc presence flag=l1l.
[0403]

twoDCoverage.twoDCoverageInfolproj reg width has a
data type xs:unsignedInt and indicates the width of the
region on the projected picture corresponding to the
picture referenced by Adaptation Set.
twoDCoverage.twoDCoverageInfolproj reg height has a data

type xs:unsignedInt and indicates the height of the
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region on the projected picture corresponding to the
picture referenced by Adaptation Set.
[0404]

twoDCoverage.twoDCoverageInfolproj reg top has a
data type xs:unsignedInt and indicates the wvertical
coordinate of the region on the projected picture
corresponding to the picture referenced by Adaptation Set.
twoDCoverage.twoDCoverageInfolproj reg left has a data
type xs:unsignedInt and indicates the region horizontal
coordinate on the projected picture corresponding to the
picture referenced by Adaptation Set.

[0405]

A data type 553 in FIG. 71 indicates examples of
definitions of the data types in this case.
[0406]

Note that the extended Region-wise packing
descriptor and Content coverage descriptors described in
the second embodiment may further be extended to signal
stereo presentation suitable and view information.
Additionally, any other descriptor may be used to signal
these types of information.

[0407]
<6. Supplementary Feature>
<Computer>

The above-described series of steps of processing


mailto:twoDCoverage.twoDCoverageInfo@proj_reg_top
mailto:twoDCoverage.twoDCoverageInfo@proj_reg_left

148

can be caused to be executed by hardware or by software.

In a case where the series of steps of processing is
executed by software, a program included in the software
is installed in a computer. Here, the computer includes a
computer integrated in dedicated hardware or, for example,
a general-purpose personal computer that can execute
various functions by installing the various programs.
[0408]

FIG. 72 is a block diagram illustrating a
configuration example of hardware of a computer executing
the above-described series of steps of processing in
accordance with a program.

[0409]

In a computer 900 illustrated in FIG. 72, a CPU
(Central Processing Unit) 901, a ROM (Read Only Memory)
902, a RAM (Random Access Memory) 903, and a bus 904 are
connected together.

[0410]

The bus 904 also connects to an I/O interface 910.
The I/0 interface 910 connects to an input section 911,
an output section 912, a storage section 913, a
communication section 914, and a drive 915.

[0411]
The input section 911 includes, for example, a

keyboard, a mouse, a microphone, a touch panel, and an
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input terminal. The output section 912 includes, for
example, a display, a speaker, and an output terminal.
The storage section 913 includes, for example, a hard
disk, a RAM disk, and a nonvolatile memory. The
communication section 914 includes, for example, a
network interface. The drive 915 drives a removable
medium 921 such as a magnetic disk, an optical disc, a
magneto-optical disc, or a semiconductor memory.
[0412]

In the computer configured as described above, the
CPU 901, for example, loads a program stored in the
storage section 913, into the RAM 903 wvia the I/0
interface 910 and the bus 904, and executes the program
to perform the above-described series of steps of
processing. The RAM 903 also appropriately stores, for
example, data required to execute various steps of
processing which are executed by the CPU 901.
[0413]

The program executed by the computer (CPU 901) can
be, for example, recorded in the removable medium 921
used as a package medium for application. In that case,
the removable medium 921 is mounted in the drive 915 to
allow the program to be installed in the storage section
913 via the I/0 interface 910.

[0414]



150

Additionally, the program can be provided via a
wired or wireless transmission medium such as a local
area network, the Internet, or digital satellite
broadcasting. In that case, the program can be received
by the communication section 914 and installed in the
storage section 913.

[0415]

Otherwise the program can be stored in the ROM 902

or the storage section 913 in advance.
[0416]
<Objects to which Present Technique Is Applied>

The cases have been described in which the present
technique is applied to the ISOBMFF file or the MPD file.
However, the present technique is not limited to these
examples and can be applied to a file complying with any
standard and used to distribute a stream of projected
plane images with three-dimensional structure images
mapped to a single plane. In other words, specifications
for various types of processing such as distribution
control, file format, and an encoding and decoding scheme
are optional unless the specifications are inconsistent
with the present technique. Additionally, some of the
above-described steps of processing and the above-
described specifications may be omitted unless the

omission is inconsistent with the present technique.
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[0417]

In addition, the file generating apparatus 100 and
the client apparatus 200 have been described above as
application examples of the present technique. However,
the present technique can be applied to any configuration.
[0418]

For example, the present technique may be applied
to various types of electronic equipment such as
transmitters and receivers (for example, television
receivers and cellular phones) for satellite broadcasting,
wired broadcasting such as cable TV, distribution on the
Internet, and distribution to terminals by cellular
communication, or apparatuses recording images in media
such as an optical disc, a magnetic disk, and a flash
memory and reproducing images from the storage media (for
example, hard disk recorders and cameras).

[0419]

Additionally, for example, the present technique
can be implemented as a partial configuration of the
apparatus such as processors used as system LSI (Large
Scale Integration) (for example, video processors), a
module using a plurality of processors or the like (for
example, a video module), a unit using a plurality of
modules or the like (for example, a video unit), or a set

including the unit to which any other function is added
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(for example, a video set).
[0420]

Additionally, for example, the present technique
can be applied to a network system including a plurality
of apparatuses. For example, the present technique may be
implemented as cloud computing in which a plurality of
apparatuses shares and jointly executes processing via a
network. For example, the present technique may be
implemented in a cloud service in which services related
to images (moving images) are provided to any terminals,
for example, computers, AV (Audio Visual) equipment,
personal digital assistants, IoT (Internet of Things)
devices.

[0421]

Note that the system as used herein means a set of
a plurality of components (apparatuses, modules (parts),
and the like) regardless of whether or not all the
components are present in the same housing. Accordingly,
a plurality of apparatuses housed in separate housings
and connected together via a network and one apparatus
including a plurality of modules housed in one housing
are each a system.

[0422]
<Fields and Purposes to which Present Technique is

Applicable>
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A system, an apparatus, a processing section, and
the like to which the present technique is applied can be
utilized for any fields, for example, transportation,
medical care, crime prevention, agriculture, livestock
industry, mining, cosmetics, factories, home appliances,
meteorology, and natural surveillance. Additionally, the
system, apparatus, processing section, and the like can
be used for any purposes.

[0423]

For example, the present technique can be applied
to systems and devices used to provide viewing and
listening content and the like. Additionally, for example,
the present technique can be applied to systems and
devices used for the purposes of transportation such as
monitoring of traffic conditions and automatic operation
control. Furthermore, for example, the present technique
can be applied to systems and devices used for the
purposes of security. Additionally, for example, the
present technique can be applied to systems and devices
used for the purposes of automatic control of machines or
the like. Furthermore, for example, the present technique
can be applied to systems and devices used for the
purposes of agriculture and livestock industry.
Additionally, the present technique can be applied to

systems and devices monitoring the state of nature such



154

as volcanoes, forests, and marines, and wildlife and the
like. Furthermore, for example, the present technique can
be applied to systems and devices used for the purposes
of sports.
[0424]
<Other Features>

Note that the "flag" as used herein refers to
information used to identify a plurality of states, and
includes not only information used to identify two states
of true (1) or false (0) but also information enabling
three or more states to be identified. Accordingly, the
"flag" can take, for example, two values of 1/0 or three
or more values. In other words, the number of bits
included in the "flag" is optional and may be one or more.
Additionally, identification information (including the
flag) is assumed to be not only in a form in which the
identification information is included in a bit stream
but also in a form in which difference information
regarding a difference of the identification information
from certain reference information is included in the bit
stream. Thus, the "flag" and "identification information"
as used herein include not only the information but also
the difference information regarding the difference from
the reference information.

[0425]
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Additionally, various types of information
(metadata and the like) related to encoded data (bit
stream) may be transmitted or recorded in any form as
long as the information is associated with the encoded
data. The term "associated" as used herein means that,
for example, when one data is processed, the other data
is made available (made linkable). In other words, the
data associated with each other may be integrated into
one data or used as separate data. For example, the
information associated with the encoded data (image) may
be transmitted on a transmission line different from the
transmission line on which the encoded data (image) 1is
transmitted. Additionally, the information associated
with the encoded data (image) may be recorded in a
recording medium different from the recording medium in
which the encoded data (image) is recorded (or in a
recording area of the same recording medium that is
different from the recording area in which the encoded
data (image) is recorded). Note that the "association"
may correspond to a part of the data instead of the
entire data. For example, an image may be associated with
information corresponding to the image in any units such
as a plurality of frames, one frame, or a part within the
frame.

[0426]
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Note that the terms "synthesize," "multiplex,"
"add," "integrate," "include," "store," "put in," "plug
in," and "insert" as used herein mean integration of a
plurality of objects into one, for example, integration
of encoded data and metadata into one data, and mean a
method for the "association" described above.

[0427]

Additionally, the embodiments of the present
technique are not limited to the embodiments described
above, and various changes may be made to the embodiments
without departing from the spirits of the present
technique.

[0428]

For example, the configuration described as one
apparatus (or one processing section) may be divided into
a plurality of apparatuses (or a plurality of processing
sections). In contrast, the configuration described as a
plurality of apparatuses (a plurality of processing
sections) may be integrated into one apparatus (or one
processing section). Additionally, to the configuration
of each apparatus (or each processing section), a
configuration other than the above-described
configurations may obviously be added. Furthermore, a
part of the configuration of one apparatus (or one

processing section) may be included in the configuration
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of another apparatus (or another processing section) as
long as the configuration and operation of the system as
a whole remain substantially the same.

[0429]

Additionally, for example, the above-described
program may be executed in any apparatus. In that case,
it is sufficient that the apparatus includes required
functions (functional blocks and the like) and can obtain
required information.

[0430]

Additionally, for example, each of the steps in one
flowchart may be executed by one apparatus or shared by a
plurality of apparatuses. Furthermore, in a case where
one step includes a plurality of processes, the plurality
of processes may be executed by one apparatus or shared
by a plurality of apparatuses. In other words, a
plurality of processes included in one step can be
executed as a plurality of steps of processing. In
contrast, the processing described as a plurality of
steps can be integrated into one step for execution.
[0431]

Additionally, for example, the program executed by
the computer may be configured such that the steps of
processing describing the program are chronologically

executed along the order described herein or in parallel
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or individually at required timings such as timings when
the processing is invoked. In other words, the steps of
processing may be executed in an order different from the
above-described order. Furthermore, the steps of
processing describing the program may be executed in
parallel with or in combination with processing of
another program.

[0432]

Additionally, for example, a plurality of
techniques related to the present technique can be
implemented independently and solely unless the
implementation is inconsistent with the present technique.
Any plurality of the present techniques can obviously be
implemented together. For example, a part or all of the
present technique described in any of the embodiments can
be implemented in combination with a part or all of the
present technique described in another embodiment.
Additionally, a part or all of any of the present
techniques described above can be implemented along with
another technique not described above.

[0433]

Note that the present technique can take the
following configuration.
(1)

An information processing apparatus including:
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a file generating section configured to generate a
file including region-related information related to a
region in an entire picture corresponding to a stored
sub-picture, as information different from arrangement
information for each of picture regions and further
including image encoded data resulting from encoding of
the sub-picture.
(2)

The information processing apparatus according to
(1), in which

the picture includes an omnidirectional video.

The information processing apparatus according to
(1) or (2), in which

the region-related information is included in the
file as information for each of the sub-pictures.
(4)

The information processing apparatus according to
(3), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file,

the arrangement information for each of the picture
regions includes information signaled in Region Wise

Packing Box, and
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the region-related information is stored in Scheme
Information Box in the ISOBMFF file that is different
from Region Wise Packing Box or in Box that is different
from Region Wise Packing Box and that is located in a
layer below the Scheme Information Box.
(5)

The information processing apparatus according to
(3), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the region-related information is stored in
Coverage Information Box indicating a display region of a
track on a spherical surface.
(6)

The information processing apparatus according to
any one of (1) to (5), in which

the region-related information varies dynamically
within a stream.
(7)

The information processing apparatus according to
(6), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)

file, and
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the region-related information is stored in a
Supplemental Enhancement information message.
(8)

The information processing apparatus according to
(6), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the region-related information is stored in timed
metadata.
(9)

The information processing apparatus according to
(6), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the region-related information is stored in Sample
Group Entry.
(10)

An information processing method including:

generating a file including region-related
information related to a region in an entire picture
corresponding to a stored sub-picture, as information
different from arrangement information for each of

picture regions and further including image encoded data
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resulting from encoding of the sub-picture.
[0434]
(11)

An information processing apparatus including:

a file acquiring section configured to acquire a
file including region-related information related to a
region in an entire picture corresponding to a stored
sub-picture, as information different from arrangement
information for each of picture regions and further
including image encoded data resulting from encoding of
the sub-picture; and

an image processing section configured to select a
stream of the image encoded data on the basis of the
region-related information included in the file acquired
by the file acquiring section.
(12)

The information processing apparatus according to
(11), in which

the picture includes an omnidirectional video.

The information processing apparatus according to
(11) or (12), in which

the region-related information is included in the
file as information for each of the sub-pictures.

(14)
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The information processing apparatus according to
(13), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the region-related information is stored in Scheme
Information Box in the ISOBMFF file or in Box in a layer
below the Scheme Information Box.
(15)

The information processing apparatus according to
(13), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the region-related information is stored in
Coverage Information Box indicating a display region of a
track on a spherical surface.
(1o)

The information processing apparatus according to
any one of (11) to (15), in which

the region-related information varies dynamically
within a stream.
(17)

The information processing apparatus according to

(16), in which
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the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the region-related information is stored in a
Supplemental Enhancement information message.
(18)

The information processing apparatus according to
(16), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the region-related information is stored in timed
metadata.
(19)

The information processing apparatus according to
(16), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the region-related information is stored in Sample
Group Entry.
(20)

An information processing method including:

acquiring a file including region-related

information related to a region in an entire picture
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corresponding to a stored sub-picture, as information
different from arrangement information for each of
picture regions and further including image encoded data
resulting from encoding of the sub-picture; and

selecting a stream of the image encoded data on the
basis of the region-related information included in the
file acquired.
[0435]
(21)

An information processing apparatus including:

a file generating section configured to generate a
file storing, in each track, image data for each of a
plurality of sub-pictures into which an entire picture is
divided and which is then encoded and including stereo
information including information related to stereo
display of the entire picture.
(22)

The information processing apparatus according to
(21), in which

the picture includes an omnidirectional video.

The information processing apparatus according to
(21) or (22), in which
the stereo information is included in the file as

information for each of the sub-pictures.
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(24)

The information processing apparatus according to
(23), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the stereo information is stored in Scheme
Information Box in the ISOBMFF file or in Box in a layer
below the Scheme Information Box.
(25)

The information processing apparatus according to
any one of (21) to (24), in which

the file further includes information related to a
display size of the sub-picture.
(206)

The information processing apparatus according to
any one of (21) to (25), in which

the file further includes sub-stereo information
including information related to stereo display of each
of the sub-pictures.
(27)

The information processing apparatus according to
any one of (21) to (26), in which

the file further includes view information

indicating a view type of the sub-picture.
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(28)

The information processing apparatus according to
(27), in which

the view information includes information for each
of regions included in the sub-picture.
(29)

The information processing apparatus according to
(28), in which

the file further includes information indicating
whether the view information is present in each of the
regions.
(30)

An information processing method including:

generating a file storing, in each track, image
data for each of a plurality of sub-pictures into which
an entire picture is divided and which is then encoded
and including stereo information including information
related to stereo display of the entire picture.
[0436]
(31)

An information processing apparatus including:

a file acquiring section configured to acquire a
file storing, in each track, image data for each of a
plurality of sub-pictures into which an entire picture is

divided and which is then encoded and including stereo
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information including information related to stereo
display of the entire picture; and

an image processing section configured to select a
stream of the image encoded data on the basis of the
stereo information included in the file acquired by the
file acquiring section.
(32)

The information processing apparatus according to
(31), in which

the picture includes an omnidirectional video.

The information processing apparatus according to
(31) or (32), in which

the stereo information is included in the file as
information for each of the sub-pictures.
(34)

The information processing apparatus according to
(33), in which

the file includes an ISOBMFF (International
Organization for Standardization Base Media File Format)
file, and

the stereo information is stored in Scheme
Information Box in the ISOBMFF file or in Box in a layer
below the Scheme Information Box.

(35)
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The information processing apparatus according to
any one of (31) to (34), in which

the file further includes information related to a
display size of the sub-picture.
(30)

The information processing apparatus according to
any one of (31) to (35), in which

the file further includes sub-stereo information
including information related to stereo display of each
of the sub-pictures.
(37)

The information processing apparatus according to
any one of (31) to (36), in which

the file further includes view information
indicating a view type of the sub-picture.
(38)

The information processing apparatus according to
(37), in which

the view information includes information for each
of regions included in the sub-picture.
(39)

The information processing apparatus according to
(38), in which

the file further includes information indicating

whether the view information is present in each of the
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regions.
(40)

An information processing method including:

acquiring a file storing, in each track, image data
for each of a plurality of sub-pictures into which an
entire picture is divided and which is then encoded and
including stereo information including information
related to stereo display of the entire picture; and

selecting a stream of the image encoded data on the
basis of the stereo information included in the file
acquired.
[0437]
(41)

An information processing apparatus including:

a file generating section configured to generate a
control file managing image encoded data for each of a
plurality of sub-pictures into which an entire picture is
divided and which is then encoded and including region-
related information related to a region in the entire
picture corresponding to the sub-picture, as information
different from arrangement information for each of
picture regions, the control file being used for
controlling distribution of the image encoded data.

(42)

The information processing apparatus according to
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(41), in which

the picture includes an omnidirectional video.

The information processing apparatus according to
(41) or (42), in which

the region-related information is included in the
control file as information for each of the sub-pictures.
(44)

The information processing apparatus according to
(43), in which

the control file includes an MPD (Media
Presentation Description) file,

the image encoded data for each of the sub-pictures
is managed for each adaptation set,

the arrangement information for each of the picture
regions is stored in a Region-wise packing descriptor,
and

the region-related information is defined in
Supplemental Property or Essential Property in the MPD
file.
(45)

The information processing apparatus according to
(43), in which

the control file includes an MPD (Media

Presentation Description) file,
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the image encoded data for each of the sub-pictures
is managed for each adaptation set,

the arrangement information for each of the picture
regions is stored in a Region-wise packing descriptor,
and

the region-related information is defined in
Content coverage description in the MPD file.
(40)

An information processing method including:

generating a control file managing image encoded
data for each of a plurality of sub-pictures into which
an entire picture is divided and which is then encoded
and including region-related information related to a
region in the entire picture corresponding to the sub-
picture, as information different from arrangement
information for each of picture regions, the control file
being used for controlling distribution of the image
encoded data.
[0438]
(51)

An information processing apparatus including:

a file acquiring section configured to acquire a
control file managing image encoded data for each of a
plurality of sub-pictures into which an entire picture is

divided and which is then encoded and including region-
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related information related to a region in the entire
picture corresponding to the sub-picture, as information
different from arrangement information for each of
picture regions, the control file being used for
controlling distribution of the image encoded data; and
an image processing section configured to select a
stream of the image encoded data on the basis of the
region-related information included in the control file
acquired by the file acquiring section.
(52)
The information processing apparatus according to
(51), in which

the picture includes an omnidirectional video.

The information processing apparatus according to
(51) or (52), in which

the region-related information is included in the
control file as information for each of the sub-pictures.
(54)

The information processing apparatus according to
(53), in which

the control file includes an MPD (Media
Presentation Description) file,

the image encoded data for each of the sub-pictures

is managed for each adaptation set,
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the arrangement information for each of the picture
regions is stored in a Region-wise packing descriptor,
and

the region-related information is defined in
Supplemental Property or Essential Property in the MPD
file.
(53)

The information processing apparatus according to
(53), in which

the control file includes an MPD (Media
Presentation Description) file,

the image encoded data for each of the sub-pictures
is managed for each adaptation set,

the arrangement information for each of the picture
regions is stored in a Region-wise packing descriptor,
and

the region-related information is defined in
Content coverage description in the MPD file.
(50)

An information processing method including:

acquiring a control file managing image encoded
data for each of a plurality of sub-pictures into which
an entire picture is divided and which is then encoded
and including region-related information related to a

region in the entire picture corresponding to the sub-
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picture, as information different from arrangement
information for each of picture regions, the control file
being used for controlling distribution of the image
encoded data; and

selecting a stream of the image encoded data on the
basis of the region-related information included in the
control file acquired.

[0439]
(61)

An information processing apparatus including:

a file generating section configured to generate a
control file managing, for each adaptation set, image
encoded data for each of a plurality of sub-pictures into
which an entire picture is divided and which is then
encoded and including stereo information related to
stereo display of the adaptation set, the control file
being used for controlling distribution of the image
encoded data.

(62)

The information processing apparatus according to

(61), in which

the picture includes an omnidirectional video.

The information processing apparatus according to

(61) or (62), in which
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the control file further includes view information
indicating a view type of the sub-picture.
(64)

The information processing apparatus according to
(63), in which

the view information includes information for each
of regions included in the sub-picture.
(65)

The information processing apparatus according to
(63) or (064), in which

the control file further includes information
indicating whether the view information is present in
each of the regions.
(66)

The information processing apparatus according to
any one of (63) to (65), in which

the control file further includes information
indicating whether the adaptation set is stereo-
displayable.
(67)

An information processing method including:

generating a control file managing, for each
adaptation set, image encoded data for each of a
plurality of sub-pictures into which an entire picture is

divided and which is then encoded and including stereo
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information related to stereo display of the adaptation
set, the control file being used for controlling
distribution of the image encoded data.

[0440]

(71)

An information processing apparatus including:

a file acquiring section configured to acquire a
control file managing, for each adaptation set, image
encoded data for each of a plurality of sub-pictures into
which an entire picture is divided and which is then
encoded and including stereo information related to
stereo display of the adaptation set, the control file
being used for controlling distribution of the image
encoded data; and

an image processing section configured to select a
stream of the image encoded data on the basis of the
stereo information included in the control file acquired
by the file acquiring section.

(72)

The information processing apparatus according to

(71), in which

the picture includes an omnidirectional video.

The information processing apparatus according to

(71) or (72), in which
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the control file further includes view information
indicating a view type of the sub-picture.
(74)

The information processing apparatus according to
(73), in which

the view information includes information for each
of regions included in the sub-picture.
(73)

The information processing apparatus according to
(73) or (74), in which

the control file further includes information
indicating whether the view information is present in
each of the regions.
(76)

The information processing apparatus according to
any one of (73) to (75), in which

the control file further includes information
indicating whether the adaptation set is stereo-
displayable.
(77)

An information processing method including:

acquiring a control file managing, for each
adaptation set, image encoded data for each of a
plurality of sub-pictures into which an entire picture is

divided and which is then encoded and including stereo
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information related to stereo display of the adaptation
set, the control file being used for controlling
distribution of the image encoded data; and

selecting a stream of the image encoded data on the
basis of the stereo information included in the control
file acquired.
[Reference Signs List]
[0441]

100 File generating apparatus, 101 Control section,
102 Memory, 103 File generating section, 111 Data input
section, 112 Data encoding and generating section, 113
MPD file generating section, 114 Storage section, 115
Upload section, 121 Preprocess section, 122 Encode
section, 123 Segment file generating section, 200 Client
apparatus, 201 Control section, 202 Memory, 203
Reproduction processing section, 211 Measurement section,
212 MPD file acquiring section, 213 MPD file processing
section, 214 Segment file acquiring section, 215 Display
control section, 216 Data analysis and decoding section,
217 Display section, 221 Segment file processing section,
222 Decode section, 223 Display information generating

section, 900 Computer



180

[CLAIMS]
[Claim 1]

An information processing apparatus comprising:

a file generating section configured to generate a
control file managing image encoded data for each of a
plurality of sub-pictures into which an entire picture is
divided and which is then encoded and including region-
related information related to a region in the entire
picture corresponding to the sub-picture, as information
different from arrangement information for each of
picture regions, the control file being used for
controlling distribution of the image encoded data.
[Claim 2]

The information processing apparatus according to
claim 1, wherein

the entire picture includes an omnidirectional
video.

[Claim 3]

The information processing apparatus according to
claim 1, wherein

the region-related information is included in the
control file as information for each of the sub-pictures.
[Claim 4]

The information processing apparatus according to

claim 3, wherein
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the control file includes an MPD (Media
Presentation Description) file,

the image encoded data for each of the sub-pictures
is managed for each adaptation set,

the arrangement information for each of the picture
regions is stored in a Region-wise packing descriptor,
and

the region-related information is defined in
Supplemental Property or Essential Property in the MPD
file.
[Claim 5]

The information processing apparatus according to
claim 1, wherein

the control file further includes stereo
information including information related to stereo
display of an adaptation set.
[Claim ©]

The information processing apparatus according to
claim 5, wherein

the entire picture includes an omnidirectional
video.
[Claim 7]

The information processing apparatus according to
claim 1, wherein

the control file further includes view information
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indicating a view type of the sub-picture.
[Claim 8]

The information processing apparatus according to
claim 7, wherein

the view information includes information for each
of regions included in the sub-picture.
[Claim 9]

The information processing apparatus according to
claim 8, wherein

the control file further includes information
indicating whether the view information is present for
each of the regions.
[Claim 10]

The information processing apparatus according to
any one of claim 7, wherein

the control file further includes information
indicating whether an adaptation set is stereo-
displayable.
[Claim 11]

An information processing method comprising:

generating a control file managing image encoded
data for each of a plurality of sub-pictures into which
an entire picture is divided and which is then encoded
and including region-related information related to a

region in the entire picture corresponding to the sub-
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picture, as information different from arrangement
information for each of picture regions, the control file
being used for controlling distribution of the image
encoded data.

[Claim 12]

An information processing apparatus comprising:

a file acquiring section configured to acquire a
control file managing image encoded data for each of a
plurality of sub-pictures into which an entire picture is
divided and which is then encoded and including region-
related information related to a region in the entire
picture corresponding to the sub-picture, as information
different from arrangement information for each of
picture regions, the control file being used for
controlling distribution of the image encoded data; and

an image processing section configured to select a
stream of the image encoded data on a basis of the
region-related information included in the control file
acquired by the file acquiring section.

[Claim 13]

The information processing apparatus according to
claim 12, wherein

the entire picture includes an omnidirectional
video.

[Claim 14]
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The information processing apparatus according to
claim 12, wherein

the region-related information is included in the
control file as information for each of the sub-pictures.
[Claim 15]

The information processing apparatus according to
claim 14, wherein

the control file includes an MPD (Media
Presentation Description) file,

the image encoded data for each of the sub-pictures
is managed for each adaptation set,

the arrangement information for each of the picture
regions is stored in a Region-wise packing descriptor,
and

the region-related information is defined in
Supplemental Property or Essential Property in the MPD
file.
[Claim 16]

The information processing apparatus according to
claim 12, wherein

the control file further includes stereo
information including information related to stereo
display of an adaptation set.
[Claim 17]

The information processing apparatus according to
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claim 16, wherein

the entire picture includes an omnidirectional
video.
[Claim 18]

The information processing apparatus according to
claim 12, wherein

the control file further includes view information
indicating a view type of the sub-picture.
[Claim 19]

The information processing apparatus according to
any one of claim 18, wherein

the control file further includes information
indicating whether an adaptation set is stereo-
displayable.
[Claim 20]

An information processing method comprising:

acquiring a control file managing image encoded
data for each of a plurality of sub-pictures into which
an entire picture is divided and which is then encoded
and including region-related information related to a
region in the entire picture corresponding to the sub-
picture, as information different from arrangement
information for each of picture regions, the control file
being used for controlling distribution of the image

encoded data; and
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selecting a stream of the image encoded data on a
basis of the region-related information included in the

control file acquired.



