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(57) The present technology relates to an image
processing apparatus and method, a file generation ap-
paratus and method, and a program that enable a suit-
able occlusion image to be obtained.

The image processing apparatus includes an MPD
file processing unit configured to select an occlusion im-

age to be acquired, on the basis of information regarding
a viewpoint position of the occlusion image included in
an MPD file, from among a plurality of the occlusion im-
ages indicated by the MPD file. The present technology
can be applied to a client device.
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Description

TECHNICAL FIELD

[0001] The present technology relates to an image
processing apparatus and method, a file generation ap-
paratus and method, and a program, and particularly re-
lates to an image processing apparatus and method, a
file generation apparatus and method, and a program
that are made capable of obtaining a suitable occlusion
image.

BACKGROUND ART

[0002] Conventionally, a full spherical image is known
that is an omnidirectional image (video) of 360 degrees
in each direction, that is, a horizontal direction and a ver-
tical direction.
[0003] In reproduction of the full spherical image, it is
possible to experience viewing of an image (video)
viewed from the center of the full sphere, by using only
texture information. Furthermore, using depth informa-
tion in addition to the texture information to reproduce
the full spherical image can realize stereoscopic vision
and motion parallax of a video. This operation allows
movement of a subject to become closer to a real move-
ment, and can improve realistic feeling to prevent motion
sickness. Hereinafter, in particular, image information in-
cluding the texture information and the depth information
of the full spherical image is also referred to as a main
image.
[0004] Furthermore, in reproduction of the full spheri-
cal image, in addition to the experience of looking around
from the center (hereinafter also referred to as an origin
O) of the full sphere, it is possible to perform display of
looking-in in which a viewpoint position of a user as a
viewer/listener is moved from the origin O, by using an
occlusion image in addition to the main image.
[0005] Here, the occlusion image is image information
including: texture information of an occlusion region,
which is a region of the subject that does not exist in the
texture information of the main image with viewpoint po-
sition being the origin O, that is, a subject not visible from
the origin O; and depth information indicating a position
(distance) in a depth direction regarding the occlusion
region.
[0006] For example, in moving picture experts group
phase-dynamic adaptive streaming over HTTP (MPEG-
DASH), it is possible to transmit the main image and the
occlusion image as described above to a client device
(see, for example, Non-Patent Document 1).
[0007] In particular, in the MPEG-DASH, a plurality of
occlusion images can be transmitted, and the client de-
vice can realize display of looking-in by using a suitable
occlusion image according to a viewpoint position of the
user among the plurality of the acquired occlusion imag-
es.

CITATION LIST

NON-PATENT DOCUMENT

[0008] Non-Patent Document 1: ISO/IEC 23009-1 In-
formation technology-Dynamic adaptive streaming over
HTTP (DASH)-Part 1: Media presentation description
and segment formats, Apr. 2012

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0009] However, with the above-described technolo-
gy, there has been a case where it is not possible to
obtain a suitable occlusion image on the client device.
[0010] For example, in the MPEG-DASH, when a
transmission band is not sufficient, the client device ac-
quires either the main image or only the texture informa-
tion of the main image, without acquiring the occlusion
image.
[0011] In this case, even when the transmission band
has an allowance for acquiring only some occlusion im-
age to be used for displaying the full spherical image
among the plurality of occlusion images, the client device
cannot acquire the occlusion image. Therefore, there has
been a case where the client device cannot acquire a
necessary occlusion image depending on a state of the
transmission band, and cannot perform display of look-
ing-in.
[0012] The present technology has been made in view
of such a situation, and makes it possible to obtain a
suitable occlusion image.

SOLUTIONS TO PROBLEMS

[0013] The image processing apparatus according to
a first aspect of the present technology includes an MPD
file processing unit configured to select an occlusion im-
age to be acquired, on the basis of information regarding
a viewpoint position of an occlusion image included in an
MPD file, from among a plurality of the occlusion images
indicated by the MPD file.
[0014] An image processing method or program ac-
cording to the first aspect of the present technology in-
cludes a step of selecting an occlusion image to be ac-
quired, on the basis of information regarding a viewpoint
position of the occlusion image included in an MPD file,
from among a plurality of the occlusion images indicated
by the MPD file.
[0015] In the first aspect of the present technology, on
the basis of information regarding a viewpoint position of
the occlusion image included in an MPD file, the occlu-
sion image to be acquired is selected from among a plu-
rality of the occlusion images indicated by the MPD file.
[0016] A file generation apparatus according to a sec-
ond aspect of the present technology includes: an MPD
file generation unit configured to generate an MPD file

1 2 



EP 3 633 628 A1

3

5

10

15

20

25

30

35

40

45

50

55

including information regarding a viewpoint position of
an occlusion image for a plurality of the occlusion images;
and a communication unit to send the MPD file.
[0017] A file generation method or program according
to the second aspect of the present technology includes
the steps of: generating an MPD file including information
regarding a viewpoint position of an occlusion image for
a plurality of the occlusion images; and sending the MPD
file.
[0018] In the second aspect of the present technology,
an MPD file including information regarding a viewpoint
position of an occlusion image is generated for a plurality
of the occlusion images, and the MPD file is sent.

EFFECTS OF THE INVENTION

[0019] According to the first and second aspects of the
present technology, a suitable occlusion image can be
obtained.
[0020] It is to be noted that the effects described herein
are not necessarily limited, and any of the effects de-
scribed in the present disclosure is possible.

BRIEF DESCRIPTION OF DRAWINGS

[0021]

Fig. 1 is a view for explaining occlusion.
Fig. 2 is a view for explaining an occlusion image.
Fig. 3 is a view for explaining a position of an occlu-
sion image.
Fig. 4 is a view showing an example of an MPD file.
Fig. 5 is a view showing an example of the MPD file.
Fig. 6 is a diagram showing a configuration example
of a file generation apparatus.
Fig. 7 is a flowchart for explaining an upload process.
Fig. 8 is a diagram showing a configuration example
of a client device.
Fig. 9 is a flowchart for explaining a selection order
list generation process.
Fig. 10 is a flowchart for explaining a file acquisition
process.
Fig. 11 is a flowchart for explaining a reproduction
process.
Fig. 12 is a view for explaining occlusion direction
information.
Fig. 13 is a table showing an example of a selection
information flag and a selection information value.
Fig. 14 is a view showing an example of the MPD file.
Fig. 15 is a flowchart for explaining the selection or-
der list generation process.
Fig. 16 is a table for explaining notation of the occlu-
sion direction information.
Fig. 17 is a table showing an example of the selection
information flag and the selection information value.
Fig. 18 is a flowchart for explaining the selection or-
der list generation process.
Fig. 19 is a table showing an example of the selection

information flag and the selection information value.
Fig. 20 is a table showing an example of the selection
information flag and the selection information value.
Fig. 21 is a table showing an example of the selection
information flag and the selection information value.
Fig. 22 is a view for explaining signaling of Quality
information.
Fig. 23 is a view for explaining signaling of the Quality
information.
Fig. 24 is a view for explaining signaling of the Quality
information.
Fig. 25 is a view showing an example of the MPD file.
Fig. 26 is a flowchart for explaining the selection or-
der list generation process.
Fig. 27 is a diagram showing a configuration example
of a computer.

MODE FOR CARRYING OUT THE INVENTION

[0022] Hereinafter, embodiments to which the present
technology is applied will be described with reference to
the drawings.

First Embodiment

<About present technology>

[0023] The present technology is to enable a client de-
vice to obtain some suitable occlusion image even in a
case where a transmission band is not sufficient for trans-
mitting all the occlusion images, in distributing a plurality
of occlusion images in addition to a main image in distri-
bution of a full spherical image using MPEG-DASH.
[0024] In particular, here, it becomes possible to select
a suitable occlusion image on the client device by simul-
taneously signaling coordinate information indicating a
viewpoint position of the occlusion image and information
regarding a depth level of an occlusion region, to the
client device.
[0025] Note that, in the following, a description is given
to an example in which a media presentation description
(MPD) file includes: information for selecting an occlusion
image, such as coordinate information indicating a view-
point position of the occlusion image; and information
regarding a depth level of the occlusion region.
[0026] However, without limiting to a method of sign-
aling information for selecting an occlusion image with
the MPD file, information for selecting an occlusion image
may be signaled to the client device in any other method.
For example, the server or the like may supply only in-
formation for selecting an occlusion image to the client
device separately from the MPD file.
[0027] Now, the present technology will be described
below. Note that a description is given on assumption
that a full spherical image is a moving image here, but
the full spherical image may be a still image. Furthermore,
the image to be processed in the present technology is
not limited to an omnidirectional image, but may be some

3 4 



EP 3 633 628 A1

4

5

10

15

20

25

30

35

40

45

50

55

image of an omnidirectional image and the like, such as
a hemispherical image.
[0028] First, a main image includes texture informa-
tion, which is a moving image as a full spherical image,
and depth information of the full spherical image.
[0029] The full spherical image reproduced by the tex-
ture information of the main image is to be an omnidirec-
tional image and the like of, for example, 360 degrees in
each direction, that is, in a horizontal direction and a ver-
tical direction viewed from the origin O, in a predeter-
mined coordinate system (hereinafter, also referred to
as a full spherical coordinate system).
[0030] Here, at a start of reproduction of the full spher-
ical image, a position of the origin O is a center position
of a full sphere, which is a virtual screen of the full spher-
ical image, and a viewpoint position of a user who views
(watches) the full spherical image, that is, a center posi-
tion of the user’s head, is to be at the origin O.
[0031] Furthermore, the depth information of the main
image is information indicating a distance from the origin
O to a position of a subject in each region on the full
spherical image (texture information), that is, information
indicating a position in a depth direction of each subject
of the full spherical image.
[0032] Next, looking-in display and the occlusion im-
age will be described.
[0033] For example, as indicated by arrow A11 in Fig.
1, there are a cylinder H11 and a cube H12 as subjects
of the full spherical image in a space, and an image ob-
tained by image- capturing the cylinder H11 and the cube
H12 from a direction indicated by arrow V11 is to be the
texture information of the main image. Furthermore, the
texture information obtained by the image capturing and
depth information to be obtained for the texture informa-
tion are to be encoded as the main image.
[0034] In this case, as the texture information of the
main image, a texture image PV11 shown in the lower
left in the figure is obtained as the texture information of
the main image.
[0035] Now, it is assumed that a user viewing the cyl-
inder H11 and the cube H12 from the origin O, that is, in
the direction of arrow V11 slightly changes the viewpoint
position to a position on the left side in the figure from
the origin O, and views the cylinder H11 and the cube
H12 so as to look-in from a direction of arrow V12, that
is, from the left side.
[0036] In this case, it is considered to generate, on the
basis of the main image, a full spherical image viewed
from the viewpoint after movement of the user, that is,
viewed from the direction of arrow V12.
[0037] For example, an image (texture information)
when the cylinder H11 and the cube H12 are viewed from
the direction of arrow V12 is a texture image PV12 shown
in the lower right in the figure. That is, in a case where
the user looks in from the left side and views the cylinder
H11 and the cube H12, those subjects should appear as
shown in the texture image PV12.
[0038] In the texture image PV12, a hatched region

R11 is a region including information of a subject that
cannot be obtained from the texture image PV11, which
is texture information of the main image, and this region
is the occlusion region.
[0039] In other words, the region R11 on the texture
image PV12 is a region that cannot be seen behind an-
other subject or the like in the direction of arrow V11, and
does not exist on the texture image PV11.
[0040] As described above, the information of the re-
gion R11, which is the occlusion region, is not included
in the texture image PV11, which is the texture informa-
tion of the main image, and in the depth information of
the main image.
[0041] Therefore, when the texture image PV12
viewed from the direction indicated by arrow V12 is gen-
erated by using only the main image, the information of
a portion of the region R11, which is the occlusion region,
is lost. Therefore, for example, the client device can dis-
play the occlusion region in black, or predict pixel values
of pixels in the occlusion region by using pixel information
in the vicinity of the occlusion region, but the image ob-
tained in such a manner is to be an image in which the
actual subject does not appear, which causes a sense
of discomfort.
[0042] Therefore, by generating, as an occlusion im-
age, an image of texture information and depth informa-
tion including information of at least a portion of the oc-
clusion region, it becomes possible to correctly display
the occlusion region that is to be lost only with the main
image, by using not only the main image but also the
occlusion image. With this operation, it is possible to dis-
play an image with high realistic feeling even when per-
forming looking-in display, that is, when displaying a full
spherical image with a position different from the origin
O as the viewpoint position of the user.
[0043] For example, in the example shown in Fig. 1,
when a viewpoint position corresponding to the direction
indicated by arrow V12 is the viewpoint position of the
occlusion image (hereinafter also referred to as an origin
O’), the texture image PV12 itself can be taken as the
texture information of the occlusion image.
[0044] In such a case, the occlusion image is to be
image information including: the texture image PV12 as
texture information; and depth information indicating a
distance in a depth direction corresponding to the subject
at each position on the texture image PV12.
[0045] Note that the texture information of the occlu-
sion image may be an omnidirectional full spherical im-
age when the viewpoint position is the origin O’, such as
the texture image PV12, or may be an image of only the
portion of the region R11 that is an occlusion region. That
is, the texture information of the occlusion image is only
required to include at least image information (texture
information) of the occlusion region.
[0046] Furthermore, the origin O’, which is the view-
point position of the occlusion image, may be the same
as the origin O of the full spherical coordinate system in
some cases.

5 6 



EP 3 633 628 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0047] For example, as shown in Fig. 2, it is assumed
that there are an object OB1, an object OB2, and an
object OB3 in a space.
[0048] In this example, when viewed from the origin O
of the full spherical coordinate system, a partial region
of the object OB2 is hidden by the object OB1 and invis-
ible, and a partial region of the object OB3 is hidden by
the object OB1 and the object OB2 and invisible.
[0049] In such a case, for example, the texture infor-
mation of the main image is an image captured with the
origin O as the viewpoint position in a state where the
objects OB1 to OB3 are present.
[0050] Therefore, the texture information of the ob-
tained main image is in a state where, although the ob-
jects OB1 to OB3 appear as subjects, a partial region of
the object OB2 and a partial region of the object OB3 are
hidden and invisible.
[0051] Furthermore, an image obtained by image cap-
turing with the origin O as the origin O’ in a state where
the object OB1 is absent is to be texture information of
an occlusion image 1.
[0052] In this case, the texture information of the oc-
clusion image 1 is in a state where the object OB1 does
not appear as a subject, and the entire region of the object
OB2 and a partial region of the object OB3 are visible.
In other words, a partial region of the object OB3 is in a
state of being hidden by the object OB2 and invisible.
[0053] The texture information of such an occlusion
image 1 includes, as occlusion region information, infor-
mation of a partial region of the object OB2 that is not
included in the texture information of the main image.
[0054] Moreover, an image obtained by image captur-
ing with the origin O as the origin O’ in a state where the
object OB1 and the object OB2 are absent is to be texture
information of an occlusion image 2.
[0055] In this case, the texture information of the oc-
clusion image 2 is in a state where the object OB1 and
the object OB2 do not appear as subjects, and the entire
region of the object OB3 is visible.
[0056] The texture information of such an occlusion
image 2 includes, as occlusion region information, infor-
mation of a partial region of the object OB3 that is not
included in the texture information of the main image and
the occlusion image 1.
[0057] Note that, in more detail, the texture information
of these occlusion image 1 and occlusion image 2 is gen-
erated on the basis of an image obtained by image-cap-
turing the objects OB1 to OB3 with a plurality of mutually
different positions as viewpoints, such as the origin O
and another position different from the origin O. That is,
the texture information of the occlusion image is gener-
ated on the basis of a plurality of images having mutually
different viewpoint positions.
[0058] Meanwhile, there may be a case where there
is a plurality of occlusion images for one main image.
[0059] As such an example, it may be considered a
case where, for example, there is a plurality of occlusion
images whose origin O’ is each of a plurality of positions

different from the origin O of the main image in the full
spherical coordinate system. In this case, the plurality of
these occlusion images includes, for example, informa-
tion of a region that is invisible as a subject in the main
image.
[0060] Furthermore, as another example in which
there is a plurality of occlusion images for one main im-
age, it may be considered a case where there is a plurality
of occlusion images having the origin O’ at a same posi-
tion in the full spherical coordinate system.
[0061] In other words, for example, it may be consid-
ered a case where there is a plurality of occlusion images
whose origin O’ is a position of the origin O of the main
image, and these occlusion images include information
of a region that is an occlusion region in the main image.
At this time, for example, as described with reference to
Fig. 2, some occlusion images may include information
of a region that is an occlusion region in another occlusion
image.
[0062] In a case where there is a plurality of occlusion
images for the main image, for example, operation in the
following use cases are assumed.

Use case U1

[0063] A case where there is only an occlusion image
whose origin O’ is a position of the origin O of the main
image

Use case U2

[0064] A case where there is a plurality of occlusion
images whose origin O’ is a position other than the origin
O of the main image, and the origins O’ of individual oc-
clusion images are at mutually different positions

Use case U3

[0065] A case where there are an occlusion image
whose origin O’ is a position of the origin O of the main
image and an occlusion image whose origin O is a posi-
tion other than the origin O’, and there is a plurality of
occlusion images only at the position of the origin O

Use case U4

[0066] A case where there are an occlusion image
whose origin O’ is a position of the origin O of the main
image and an occlusion image whose origin O is a posi-
tion other than the origin O’, and there is a plurality of
occlusion images at each of the position of the origin O
and the position different from the origin O
[0067] For example, in the use case U1, an occlusion
image may not exist at a position other than the origin O,
and a plurality of occlusion images may exist at the po-
sition of the origin O. Furthermore, in the use case U2,
an occlusion image does not exist at the position of the
origin O.
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[0068] Moreover, for example, the use case U3 is a
use case where the use case U1 and the use case U2
are combined.
[0069] As an example of these use cases U1 to U4,
for example, an example shown in Fig. 3 can be consid-
ered. Note that, in Fig. 3, an x-axis, a y-axis, and a z-axis
indicate axes of the full spherical coordinate system. Fur-
thermore, although not shown here, the main image ex-
ists at the origin O of the full spherical coordinate system.
[0070] Moreover, a circle "o" in Fig. 3 indicates that
there is one occlusion image whose viewpoint position
(origin O’) is a position of the circle. A double circle "("
indicates that there are two occlusion images whose or-
igin O’ is a position of the double circle.
[0071] For example, in the example indicated by arrow
A21, two occlusion images exist at the position of the
origin O at which the main image exists, and this example
is the use case U1 described above.
[0072] Furthermore, in the example indicated by arrow
A22, one occlusion image exists at each of a plurality of
positions different from the origin O, and this example is
the use case U2. In particular, here, the occlusion images
exist at a plurality of positions on each axis of the x-axis,
y-axis, and z-axis.
[0073] In the example indicated by arrow A23, two oc-
clusion images exist at the position of the origin O, and
one occlusion image exists at each of a plurality of posi-
tions different from the origin O on each axis of the x-
axis, y-axis, and z-axis. That is, in the example indicated
by arrow A23, there are both the occlusion image of the
example indicated by arrow A21 and the occlusion image
of the example indicated by arrow A22, and this example
is the use case U3.
[0074] In the example indicated by arrow A24, two oc-
clusion images exist at the position of the origin O, and
two occlusion images also exist at each of a plurality of
positions different from the origin O on each axis of the
x-axis, y-axis, and z-axis. The example indicated by ar-
row A24 is the use case U4.
[0075] Now, consider a case of distributing the main
image and the occlusion image to the client device by
using MPEG-DASH.
[0076] As a specific example, for example, in the use
case U1 described above, consider a case where there
are two occlusion images at the origin O, and assume
that there are the occlusion image 1 and the occlusion
image 2 whose origin O’ is the origin O, which is a view-
point position.
[0077] Here, the occlusion image 1 is image informa-
tion including information of a region that is an occlusion
region in the main image. Furthermore, the occlusion im-
age 2 is image information including information of a re-
gion that is an occlusion region in the main image and is
also an occlusion region in the occlusion image 1.
[0078] As described above, the main image includes
the texture information and the depth information of the
main image, and similarly, the occlusion image 1 and the
occlusion image 2 also include texture information and

depth information of these occlusion images.
[0079] A file for obtaining the main image having such
an occlusion image 1 and an occlusion image 2, that is,
an MPD file including metadata of the main image, is to
be, for example, as shown in Fig. 4.
[0080] Fig. 4 shows an example in the use case U1.
In Fig. 4, information regarding the texture information
(texture information) of the main image is described in a
portion indicated by arrow Q11, while information regard-
ing the depth information (depth information) of the main
image is described in a portion indicated by arrow Q12.
[0081] Furthermore, information regarding the texture
information of the occlusion image 1 is described in a
portion indicated by arrow Q13, while information regard-
ing the depth information of the occlusion image 1 is de-
scribed in a portion indicated by arrow Q14.
[0082] Moreover, information regarding the texture in-
formation of the occlusion image 2 is described in a por-
tion indicated by arrow Q15, while information regarding
the depth information of the occlusion image 2 is de-
scribed in a portion indicated by arrow Q16.
[0083] The portion indicated by each of arrows Q11 to
Q16 is one piece of AdaptationSet.
[0084] For example, in the portion indicated by arrow
Q11, "vt1" is described as id of Representation of the
texture information of the main image.
[0085] Similarly, in the portion indicated by arrow Q13,
"vot1" is described as id of Representation of the texture
information of the occlusion image 1. Further, in the por-
tion indicated by arrow Q15, "vot2" is described as id of
Representation of the texture information of the occlusion
image 2.
[0086] Furthermore, in the portion indicated by arrow
Q12, a portion indicated by arrow Q14, and the portion
indicated by arrow Q16, which are portions related to the
depth information, a portion of schemeIdUri in Essential-
Property of the MPEG-DASH is to be schemeIdUri =
"urn:mpeg:dash:depth:2015".
[0087] That is, in AdaptationSet of the depth informa-
tion of each of the main image, the occlusion image 1,
and the occlusion image 2, schemeIdUri is set to
"urn:mpeg:dash:depth:2015". These descriptions of
schemeIdUri allow the portion indicated by arrow Q12,
the portion indicated by arrow Q14, and the portion indi-
cated by arrow Q16 to be specified as being a description
related to the depth information.
[0088] Furthermore, in Representation of the depth in-
formation, associationId is used to describe id of the tex-
ture information corresponding to the depth information,
which makes it possible to specify which texture informa-
tion the depth information corresponds to.
[0089] For example, the portion indicated by arrow Q12
describes associationId = "vt1", and indicates a relation
(association) between the texture information of the main
image in the portion indicated by arrow Q11 and the depth
information of the main image in the portion indicated by
arrow Q12.
[0090] Similarly, for example, in the portion indicated
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by arrow Q14, id "vot1" described in the portion indicated
by arrow Q13 is used to describe associationId = "vot1",
while in the portion indicated by arrow Q16, id "vot2" de-
scribed in the portion indicated by arrow Q15 is used to
describe associationId = "vot2".
[0091] With these descriptions, the texture information
and the depth information can be correctly specified for
the main image, the occlusion image 1, and the occlusion
image 2.
[0092] Moreover, whether the texture information is as-
sociated with the occlusion image is made distinguisha-
ble by setting the portion of schemeIdUri as
"urn:mpeg:dash:occlusion:2015" in EssentialProperty,
for example, as described in the portion indicated by ar-
row Q13 and the portion indicated by arrow Q15.
[0093] That is, schemeIdUri is set to
"urn:mpeg:dash:occlusion:2015" in AdaptationSet of the
texture information of each of the occlusion image 1 and
the occlusion image 2. These descriptions of schemeI-
dUri allow the portion indicated by arrow Q13 and the
portion indicated by arrow Q15 to be specified as being
a description related to the texture information of the oc-
clusion image.
[0094] Using the MPD file including the information re-
garding the occlusion image as described above enables
the following implementation in client device in the
MPEG-DASH. In other words, the following processes
TR1 to TR3 can be executed.

Process TR1

[0095] All of the main image, the occlusion image 1,
and the occlusion image 2 are acquired to reproduce a
full spherical image

Process TR2

[0096] Only the texture information and the depth in-
formation of the main image are acquired to reproduce
a full spherical image

Process TR3

[0097] Only the texture information of the main image
is acquired to reproduce a full spherical image
[0098] In this case, for example, in the process TR2,
stereoscopic vision and motion parallax can be realized
since the depth information of the main image is acquired,
but an occlusion region cannot be correctly displayed
when looking-in display is performed, since the occlusion
image is not acquired.
[0099] Furthermore, in the process TR3, stereoscopic
vision and motion parallax cannot be realized since the
depth information of the main image is not acquired.
[0100] In a case where a transmission bandwidth be-
tween the self and a server that distributes the main im-
age and the like is not sufficient, and all of the main image,
the occlusion image 1, and the occlusion image 2 cannot

be acquired from the server, the client device is to select
either the process TR2 or the process TR3.
[0101] Specifically, the client device first measures the
transmission band, and selects the texture information
of the main image as the information to be acquired from
the server.
[0102] Next, when there is a transmission band for ac-
quiring the depth information of the main image on the
basis of a measurement result of the transmission band,
the client device also selects the depth information of the
main image as the information to be acquired.
[0103] On the other hand, when the transmission band
is not sufficient, the client device is to acquire only the
texture information of the main image.
[0104] Furthermore, in a case where the client device
selects the texture information and the depth information
of the main image as the information to be acquired, it is
determined whether or not there is a sufficient transmis-
sion band for acquiring the occlusion image 1 and the
occlusion image 2 on the basis of the measurement result
of the transmission band.
[0105] Then, in a case where it is determined that there
is a sufficient transmission band, the client device se-
lects, as the information to be acquired, the texture infor-
mation and the depth information of each image of the
main image, the occlusion image 1, and the occlusion
image 2 as the information to be acquired from the server.
[0106] Furthermore, in a case where it is determined
that there is not a sufficient transmission band, the client
device selects, as the information to be acquired, the
texture information and the depth information of the main
image as the information to be acquired from the server.
[0107] When the information to be acquired from the
server is this selected, the client device acquires the se-
lected information from the server, and reproduces a full
spherical image. With this operation, any one of the proc-
esses TR1 to TR3 described above is to be performed.
[0108] In particular, in a case where there is not a suf-
ficient transmission band for acquiring the occlusion im-
age 1 and the occlusion image 2, either the process TR2
or the process TR3 is performed.
[0109] However, depending on the transmission band,
it may be possible to transmit either one of the occlusion
image 1 or the occlusion image 2 in addition to the main
image.
[0110] Furthermore, at a time of reproduction of the full
spherical image, it is possible to use only some occlusion
image among a plurality of occlusion images.
[0111] For example, if some occlusion image of the
plurality of occlusion images includes occlusion region
information necessary for displaying the full spherical im-
age, it is only required to use only the occlusion image
including the necessary information regarding the occlu-
sion region.
[0112] Therefore, it is useful to selectively acquire and
use only some occlusion image among a plurality of oc-
clusion images.
[0113] In this example, since the occlusion image 2
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includes occlusion region information that is not included
in the occlusion image 1 as well, the occlusion image 1
is more useful in the occlusion image 1 and the occlusion
image 2.
[0114] In other words, for example, it is assumed that
the occlusion image 1 mentioned here is the occlusion
image 1 described with reference to Fig. 2, and the oc-
clusion image 2 is the occlusion image 2 described with
reference to Fig. 2.
[0115] In this example, the occlusion image 1 includes
occlusion region information of the subject (object OB2)
further on the front side (the origin O side) than a case
of the occlusion image 2. Therefore, it can be said that
it is effective to use the occlusion image 1 before the
occlusion image 2 at a time of full spherical image repro-
duction. In other words, it can be said that the occlusion
image 1 is a more suitable occlusion image to be acquired
(used) than the occlusion image 2 out of the two occlusion
images.
[0116] However, it is difficult for the client device to
select (specify) which occlusion image of the occlusion
image 1 and the occlusion image 2 is more suitable, that
is, which has a higher priority. This is because the client
device cannot obtain information for selecting a suitable
occlusion image, in a current state.
[0117] Not only in the use case U1 described above,
but also in the use case U2, the use case U3, and the
use case U4, in a case where there are a large number
of occlusion images, it is similarly difficult to select suit-
able one or more occlusion images from among these
occlusion images.
[0118] Therefore, the client device has been unable to
obtain a suitable occlusion image when the transmission
band is not sufficient.
[0119] Therefore, in the present technology, it is made
possible to select and acquire some suitable occlusion
image from among a plurality of occlusion images, and
consequently made possible to use a transmission band
more efficiently.
[0120] Specifically, in the present technology, as infor-
mation for selecting an occlusion image, occlusion coor-
dinate information indicating a position of a viewpoint po-
sition of the occlusion image, that is, a position of the
origin O’, in the full spherical coordinate system and depth
level information indicating a depth level of the occlusion
image are to be used.
[0121] Here, the depth level information (hereinafter
also described as depth level) is information based on a
distance (depth) from the origin O’ indicated by the depth
information of the occlusion image, to the subject in the
occlusion image. In other words, the depth level informa-
tion is information regarding a distance (depth) in a depth
direction of the subject in the occlusion image.
[0122] By using the occlusion coordinate information
and the depth level information in this manner, a suitable
occlusion image to be acquired from the server can be
selected in accordance with a viewpoint position of a us-
er, even in a case where there are occlusion images at

a plurality of positions in the full spherical coordinate sys-
tem, for the main image.
[0123] Specifically, for example, it is assumed that, in
the use case U2 described above, that is, for example,
in a case where there is an occlusion image at the position
indicated by arrow A22 in Fig. 3, a viewpoint position of
the user is at a position in a positive direction on the x-
axis of the full spherical coordinate system, and a full
spherical image viewed from the viewpoint position of
the user is displayed.
[0124] At this time, the occlusion image at the position
in the positive direction on the x-axis of the full spherical
coordinate system includes occlusion region information
necessary for generating the full spherical image for dis-
play.
[0125] Whereas, an occlusion image at a position in a
negative direction on the x-axis of the full spherical co-
ordinate system does not include occlusion region infor-
mation necessary for displaying the full spherical image
according to the viewpoint position of the user.
[0126] Furthermore, the occlusion image at a position
on the y-axis or the z-axis of the full spherical coordinate
system may include occlusion region information neces-
sary for displaying the full spherical image, but an amount
of the information should be small as compared to the
occlusion image in the positive direction on the x-axis.
[0127] This fact shows that the occlusion image to be
selected from among the plurality of occlusion images
differs depending on the viewpoint position of the user.
[0128] In order to select a suitable occlusion image
necessary for generating the full spherical image, it is
necessary to know which position the occlusion image
is at, as viewed from the position of the main image, that
is, the position of the origin O.
[0129] As information that can specify which position
the position (origin O’) of each occlusion image is at as
viewed from the origin O, which is the position of the main
image, it is only required to use the occlusion coordinate
information described above.
[0130] The occlusion coordinate information is infor-
mation regarding a viewpoint position of the occlusion
image. For example, the occlusion coordinate informa-
tion is to be coordinates of a position of the origin O’ of
each occlusion image when coordinates of a position of
the origin O of the main image in the full spherical coor-
dinate system are (0, 0, 0), and a unit of coordinates in
each axial direction is meter or the like.
[0131] Thus, for example, coordinates of a position at
a distance of X meters in the positive direction of the x-
axis from the origin O in the full spherical coordinate sys-
tem, at a distance of Y meters in the positive direction of
the y-axis from the origin O, and at a distance of Z meters
in the positive direction of the z-axis from the origin O are
(X, Y, Z).
[0132] With such occlusion coordinate information, it
is possible to select a suitable occlusion image from a
viewpoint position of the user and the occlusion coordi-
nate information.
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[0133] In other words, on the basis of the occlusion
coordinate information, from among a plurality of occlu-
sion images, it is only required to select, as an occlusion
image to be acquired, sequentially from one in which
viewpoint position of the occlusion image indicated by
the occlusion coordinate information is closer to the view-
point position of the user.
[0134] In other words, it is only required to select, as
the occlusion image to be acquired, in ascending order
of a distance between the viewpoint position of the oc-
clusion image and the viewpoint position of the user.
[0135] Note that, in a case where there is a plurality of
occlusion images at a same position, it is only required
to select (utilize) sequentially from one in which a position
of the occlusion region included in the occlusion image
in the full spherical coordinate system is closer to a po-
sition of the subject in the main image. This is because,
as described above, as the position of the occlusion re-
gion is closer to the position of the subject of the main
image, a utility value is higher.
[0136] In order to select the occlusion image whose
position of the occlusion region is closer to the position
of the subject in the main image from among a plurality
of occlusion images having the origin O’ at a same posi-
tion, it is only required to use depth level information.
[0137] The depth level information (depth level) is in-
formation that is generated on the basis of the depth in-
formation regarding the occlusion image and is associ-
ated with a depth (depth amount) of the occlusion region
in the occlusion image.
[0138] Here, it is assumed that the depth amount
(depth) of the occlusion region is deeper as the occlusion
region in the occlusion image is at a position farther from
the origin O’.
[0139] In this case, for example, among a plurality of
occlusion images at a same position and the like, the
depth level information of the occlusion image is to be
information indicating an order of a depth amount such
as an order of being shallower of the depth amount of
the occlusion region of the occlusion image.
[0140] Specifically, for example, among a plurality of
occlusion images at a same position, depth level of the
occlusion image whose occlusion region has a shallow-
est depth amount (not deep) is set to 1, and a depth level
is set to 2, 3,... in an order from one having a smaller
depth amount of the occlusion region.
[0141] In determining the order of the depth amount
indicated by the depth level information (depth level), a
sum of depth values at individual positions in a predeter-
mined frame of the texture information of the occlusion
image, that is, a sum of distances from the origin O’ in
the full spherical coordinate system to the subject at that
position is determined.
[0142] Then, among the plurality of occlusion images
at a same position, depth level is made smaller as the
occlusion image has a smaller total value of the depth
values. That is, for example, depth level information
(depth level) of an occlusion image with a smallest total

value of depth values is set to 1.
[0143] Note that, here, an example has been described
in which depth level is determined on the basis of a total
value of depth values at individual positions. However,
without limiting to this, the determination may be made
on the basis of information indicating a depth amount
(depth) of the occlusion region of each occlusion image,
such as an average value of depth values at individual
positions.
[0144] For example, in a case where a depth level is
determined on the basis of an average value of the depth
values at individual positions of the occlusion image, it
is only required to set a value of depth level to be smaller,
that is, set the order of the depth amount to be smaller,
for an occlusion image with a smaller average value. Note
that, hereinafter, information indicating the average value
of the depth values at individual positions of the occlusion
image is also referred to as depth average value infor-
mation.
[0145] If such depth level information (depth level) is
used, a suitable occlusion image can be selected on the
client device side even in a case where there is a plurality
of occlusion images at a same position. In other words,
in a case where there is a plurality of occlusion images
at a same position, it is only required to select the occlu-
sion images sequentially from one with a smaller value
of the depth level information.
[0146] If there are occlusion coordinate information
and depth level information as described above, a suit-
able occlusion image can be selected in each of the use
cases U1 to U4.
[0147] Here, a description is given to an example of a
method for signaling occlusion coordinate information
and depth level information to the client device in the
MPEG-DASH.
[0148] Specifically, for example, in the MPD file, new
EssentialProperty is defined that enables setting of oc-
clusion coordinate information and depth level informa-
tion for an occlusion image.
[0149] In other words, in the example shown in Fig. 4,
in EssentialProperty for the texture information of the oc-
clusion image, the portion of schemeIdUri has been set
as "urn:mpeg:dash:occlusion:2015".
[0150] Instead of this, in the present technology, a por-
tion of schemeIdUri is set as "urn:mpeg:dash:occlu-
sion:2017", and value of schemeIdUri describes a value
(x, y, z) of the occlusion coordinate information and a
value of the depth level information depth level. Specifi-
cally, the values of value are separated by commas to
be "x, y, z, depth level".
[0151] Therefore, for example, when the occlusion co-
ordinate information is (0, 0, 0) and the value of the depth
level information depth level is 1, a portion of Essential-
Property is set as <EssentialProperty schemeIdUri =
"urn:mpeg:dash:occlusion:2017" value = "0,0,0,1">.
[0152] As described above, in a case where the MPD
file is made to include the occlusion coordinate informa-
tion and the depth level information of each occlusion
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image, for example, the MPD file that is applied with the
present technology and corresponds to the MPD file
shown in Fig. 4 is to be as shown in Fig. 5. Note that, in
Fig. 5, a description of a portion corresponding to a case
in Fig. 4 is to be omitted suitably since it becomes repe-
tition.
[0153] The MPD file shown in Fig. 5 differs from the
MPD file shown in Fig. 4 only in portions indicated by
arrows Q21 and Q22.
[0154] In other words, as indicated by arrow Q21, in
AdaptationSet of texture information of the occlusion im-
age 1 in Fig. 5, schemeIdUri is set to "urn:mpeg:dash:oc-
clusion:2017", and a value of value thereof is set to "0,
0, 0, 1".
[0155] This fact shows that occlusion coordinate infor-
mation of the occlusion image 1 is (0, 0, 0), and a value
of the depth level information depth level is 1.
[0156] Similarly, as indicated by arrow Q22, in Adap-
tationSet of the texture information of the occlusion image
2, schemeIdUri is set to "urn:mpeg:dash:occlu-
sion:2017", and a value of value thereof is set to "0, 0,
0, 2". This description shows that occlusion coordinate
information of the occlusion image 2 is (0, 0, 0), and a
value of the depth level information depth level is 2.
[0157] Thus, in this example, it can be seen that there
are two occlusion images 1 and 2 for the main image,
the positions of the origin O’ of those occlusion images
are both the origin O, which is the position of the main
image.
[0158] Furthermore, in a case where there is only an
allowance for acquiring one of these occlusion image 1
and occlusion image 2 as a result of the measurement
of the transmission band, it is only required to select the
occlusion image 1 having a smaller value of the depth
level information since the positions of these occlusion
images are the same.
[0159] As described above, according to the present
technology, it is possible to select a suitable occlusion
image by signaling occlusion coordinate information and
depth level information of each occlusion image with the
MPD file. As a result, the transmission band can be used
more efficiently.

<Configuration example of file generation apparatus>

[0160] Subsequently, a more specific embodiment to
which the present technology is applied will be described.
[0161] Fig. 6 is a diagram showing a configuration ex-
ample of an embodiment of a file generation apparatus
to which the present technology is applied.
[0162] A file generation apparatus 11 shown in Fig. 6
includes a control unit 21 and a file generation unit 22.
This file generation apparatus 11 generates a segment
file and an MPD file of a moving image of a content to be
distributed by the MPEG-DASH or the like, and uploads
to a server. Note that the moving image of the content
mentioned here is a full spherical image for display gen-
erated from the above-described main image and an oc-

clusion image related to the main image.
[0163] The control unit 21 controls an overall operation
of the file generation apparatus 11. For example, the con-
trol unit 21 controls the file generation unit 22 to generate
a segment file storing a full spherical image or the like,
which is a moving image of content, or an MPD file in-
cluding metadata of the content, and to upload those seg-
ment file and MPD file.
[0164] The file generation unit 22 generates a segment
file and an MPD file in accordance with the control of the
control unit 21, and uploads (sends) those segment file
and MPD file to the server via a network.
[0165] The file generation unit 22 includes a data input
unit 31, a data encoding/generation unit 32, an MPD file
generation unit 33, a recording unit 34, and an upload
unit 35.
[0166] The data input unit 31 acquires a main image
and image data necessary for generating an occlusion
image related to the main image, and metadata neces-
sary for generating an MPD file, such as occlusion coor-
dinate information and depth level information, and sup-
plies to the data encoding/generation unit 32 and the
MPD file generation unit 33.
[0167] The data encoding/generation unit 32 gener-
ates a segment file storing the main image and the oc-
clusion image on the basis of the image data supplied
from the data input unit 31, and supplies to the recording
unit 34.
[0168] The data encoding/generation unit 32 includes
a pre-processing unit 41, an encoding unit 42, and a seg-
ment file generation unit 43.
[0169] On the basis of the image data supplied from
the data input unit 31, the pre-processing unit 41 gener-
ates a main image and an occlusion image by performing
stitch processing for connecting images, and supplies to
the encoding unit 42. The encoding unit 42 encodes the
main image and the occlusion image supplied from the
pre-processing unit 41, and supplies the obtained coded
data to the segment file generation unit 43.
[0170] On the basis of the metadata and the like sup-
plied from the data input unit 31, the segment file gener-
ation unit 43 files the coded data supplied from the en-
coding unit 42 in units of segments, and supplies a seg-
ment file obtained as a result to the recording unit 34.
With this operation, a segment file storing the coded data
of the texture information of the main image, a segment
file storing the coded data of the depth information of the
main image, and a segment file storing the coded data
of the occlusion image are obtained.
[0171] The MPD file generation unit 33 generates an
MPD file including information regarding the main image
and the occlusion image, on the basis of the metadata
supplied from the data input unit 31, and supplies to the
recording unit 34. Note that the MPD file generation unit
33 may be adapted to acquire metadata necessary for
generating the MPD file from the segment file generation
unit 43.
[0172] The recording unit 34 records the MPD file sup-
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plied from the MPD file generation unit 33 and the seg-
ment file supplied from the segment file generation unit
43.
[0173] The upload unit 35 reads the MPD file and seg-
ment file of the content from the recording unit 34, and
uploads to the server. In other words, the upload unit 35
functions as a communication unit that sends the MPD
file and the segment file to the server.
[0174] Note that, here, an example will be described
in which the file generation apparatus 11 functions as an
apparatus to upload the MPD file and the segment file to
the server, but the file generation apparatus 11 may func-
tion as the server. In such a case, the upload unit 35 of
the file generation apparatus 11 sends the MPD file and
the segment file to the client device via the network.

<Description of upload process>

[0175] Next, an operation of the file generation appa-
ratus 11 will be described. In other words, an upload proc-
ess by the file generation apparatus 11 will be described
below with reference to the flowchart of Fig. 7.
[0176] In step S11, the data input unit 31 acquires im-
age data necessary for generating a main image and an
occlusion image, and metadata such as occlusion coor-
dinate information and depth level information, to supply
to the pre-processing unit 41, the segment file generation
unit 43, and the MPD file generation unit 33.
[0177] In step S12, the data encoding/generation unit
32 generates a segment file.
[0178] In other words, on the basis of the image data
supplied from the data input unit 31, the pre-processing
unit 41 generates a main image and an occlusion image
by performing stitch processing, and supplies to the en-
coding unit 42. The encoding unit 42 encodes the main
image and the occlusion image supplied from the pre-
processing unit 41, and supplies the obtained coded data
to the segment file generation unit 43.
[0179] On the basis of the metadata and the like sup-
plied from the data input unit 31, the segment file gener-
ation unit 43 files the coded data supplied from the en-
coding unit 42, and supplies a segment file obtained as
a result to the recording unit 34.
[0180] In step S13, the MPD file generation unit 33
generates an MPD file on the basis of the metadata sup-
plied from the data input unit 31, and supplies to the re-
cording unit 34.
[0181] Here, the MPD file includes occlusion coordi-
nate information and depth level information for each oc-
clusion image. Specifically, for example, the MPD file
shown in Fig. 5 is generated.
[0182] In step S14, the recording unit 34 records the
MPD file supplied from the MPD file generation unit 33
and the segment file supplied from the segment file gen-
eration unit 43.
[0183] In step S15, the upload unit 35 reads the MPD
file and the segment file from the recording unit 34 at any
timing and uploads to the server, and the upload process

is terminated.
[0184] Note that the upload timing of the MPD file and
segment file may be any timing after these MPD file and
segment file are recorded in the recording unit 34.
[0185] As described above, the file generation appa-
ratus 11 generates and uploads the MPD file and the
segment file.
[0186] In particular, the file generation apparatus 11
generates an MPD file including occlusion coordinate in-
formation and depth level information for each occlusion
image. By doing like this, the client device can select and
acquire a suitable occlusion image by using occlusion
coordinate information and the depth level information
included in the MPD file.

<Configuration example of client device>

[0187] Subsequently, a description is given to a client
device that acquires the MPD file and the segment file
uploaded by the file generation apparatus 11 from the
server, and reproduces the content. The client device to
which the present technology is applied is configured, for
example, as shown in Fig. 8.
[0188] A client device 71 in Fig. 8 includes a control
unit 81 and a reproduction process unit 82.
[0189] The control unit 81 controls an overall operation
of the client device 71. For example, the control unit 81
controls the reproduction process unit 82 to acquire an
MPD file and a segment file from the server, and repro-
duces a full spherical image, which is a moving image of
a content, on the basis of the segment file.
[0190] The reproduction process unit 82 reproduces a
full spherical image in accordance with the control of the
control unit 81. The reproduction process unit 82 includes
a measurement unit 91, an MPD file acquisition unit 92,
an MPD file processing unit 93, a segment file acquisition
unit 94, a display control unit 95, a data analysis/decoding
unit 96, and a display unit 97.
[0191] The measurement unit 91 measures a trans-
mission band of a network between the client device 71
and the server, and supplies a measurement result there-
of to the MPD file processing unit 93. The MPD file ac-
quisition unit 92 acquires the MPD file from the server
and supplies to the MPD file processing unit 93.
[0192] On the basis of the measurement result sup-
plied from the measurement unit 91, the MPD file sup-
plied from the MPD file acquisition unit 92, and a view-
point position of the user supplied from the display control
unit 95, the MPD file processing unit 93 selects texture
information of the main image, depth information of the
main image, and information to be acquired among one
or more occlusion images, and supplies a selection result
thereof to the segment file acquisition unit 94.
[0193] More specifically, for the occlusion image, on
the basis of a selection order list obtained from the MPD
file and a viewpoint position of the user, and on the basis
of the measurement result of the transmission band, the
MPD file processing unit 93 selects the occlusion images
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of a number according to the transmission band, as an
occlusion image to be acquired. Note that the selection
order list will be described later.
[0194] On the basis of the selection result supplied
from the MPD file processing unit 93, the segment file
acquisition unit 94 acquires, from the server, a segment
file storing information regarding the main image, occlu-
sion image, and the like necessary for reproducing the
content, and supplies to the data analysis/decoding unit
96.
[0195] The display control unit 95 controls reproduc-
tion (display) of the full spherical image, which is a moving
image of the content. For example, the display control
unit 95 acquires detection results of a viewpoint position
and a gaze direction of a user who views the full spherical
image, and supplies to the MPD file processing unit 93
and the data analysis/decoding unit 96.
[0196] On the basis of the segment file supplied from
the segment file acquisition unit 94, the data analysis/de-
coding unit 96 generates a moving image of the content,
that is, a full spherical image for reproduction (for display),
and supplies to the display unit 97.
[0197] The data analysis/decoding unit 96 includes a
segment file processing unit 111, a decoding unit 112,
and a display information generation unit 113.
[0198] The segment file processing unit 111 extracts
coded data of the main image and the occlusion image
from the segment file supplied from the segment file ac-
quisition unit 94, and supplies to the decoding unit 112.
The decoding unit 112 decodes the coded data supplied
from the segment file processing unit 111, and supplies
the main image and the occlusion image obtained as a
result, to the display information generation unit 113.
[0199] On the basis of detection results of a viewpoint
position and a gaze direction of the user supplied from
the display control unit 95, and on the basis of the main
image and the occlusion image supplied from the decod-
ing unit 112, the display information generation unit 113
generates a full spherical image for display according to
the viewpoint position and the gaze direction of the user,
more specifically, image data of the full spherical image,
and supplies to the display unit 97.
[0200] The display unit 97 includes, for example, a liq-
uid crystal display panel and the like, and displays (re-
produces) the full spherical image supplied from the dis-
play information generation unit 113.

<Description of selection order list generation process>

[0201] Next, an operation of the client device 71 will
be described.
[0202] First, a selection order list generation process
performed by the client device 71 will be described with
reference to the flowchart in Fig. 9.
[0203] In step S41, the MPD file acquisition unit 92
acquires an MPD file from the server and supplies to the
MPD file processing unit 93. In other words, the MPD file
sent by the server is received by the MPD file acquisition

unit 92.
[0204] In step S42, the MPD file processing unit 93
initializes a selection order list.
[0205] In the client device 71, in a case where there is
a plurality of occlusion images for a main image, a se-
lection order list is generated that indicates a priority of
each occlusion image, that is, an order for selecting as
one to be acquired (hereinafter also referred to as selec-
tion order), and an occlusion image to be acquired is
selected in accordance with the selection order list.
[0206] In the selection order list, information indicating
each occlusion image is arranged from top to bottom in
descending order of the priority. Thus, for example, the
first occlusion image, that is the top occlusion image in
the selection order list, has the highest priority and is the
occlusion image to be selected first as one to be acquired.
[0207] In step S42, initialization of the selection order
list is performed by deleting such information indicating
the occlusion image included in the selection order list.
[0208] In step S43, the MPD file processing unit 93
acquires a viewpoint position of the user from the display
control unit 95.
[0209] For example, the display control unit 95 ac-
quires detection results of a viewpoint position and a gaze
direction of the user from a sensor or the like (not shown),
and supplies to the MPD file processing unit 93 and the
display information generation unit 113. The MPD file
processing unit 93 obtains the viewpoint position of the
user by acquiring the information outputted from the dis-
play control unit 95 in this manner. For example, the view-
point position of the user may be coordinate information
and the like of the viewpoint position of the user in the
full spherical coordinate system.
[0210] In step S44, the MPD file processing unit 93
determines, on the basis of the MPD file supplied from
the MPD file acquisition unit 92, whether or not there is
an occlusion image that has not been processed yet.
[0211] For example, in the MPD file, if there is sche-
meIdUri of EssentialProperty in AdaptationSet being set
to "urn:mpeg:dash:occlusion:2017", this AdaptationSet
can be specified as relating to the texture information of
the occlusion image.
[0212] In a case where there is AdaptationSet of the
texture information of the occlusion image not to be proc-
essed yet in the MPD file, the MPD file processing unit
93 determines that there is an occlusion image that has
not been processed in step S44.
[0213] In a case where it is determined in step S44 that
there is an unprocessed occlusion image, the MPD file
processing unit 93 sets the unprocessed occlusion image
as a new occlusion image to be processed, and the proc-
ess proceeds to step S45.
[0214] In step S45, the MPD file processing unit 93
calculates a distance between a position (origin O’) of
the occlusion image to be processed and the viewpoint
position of the user acquired in step S43.
[0215] Here, a position of the occlusion image, that is,
occlusion coordinate information, can be obtained from
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a value of value of schemeIdUri of EssentialProperty in
AdaptationSet of the texture information of the occlusion
image in the MPD file.
[0216] On the basis of the occlusion coordinate infor-
mation thus obtained and the viewpoint position of the
user, the MPD file processing unit 93 calculates a dis-
tance from the viewpoint position of the user on the full
spherical coordinate system to the position of the occlu-
sion image.
[0217] In step S46, the MPD file processing unit 93
updates the selection order list on the basis of the dis-
tance obtained in the process of step S45 and the depth
level information of the occlusion image.
[0218] In other words, in the selection order list, the
MPD file processing unit 93 adds information indicating
an occlusion image determined to be newly processed
to the selection order list, such that information indicating
each occlusion image is arranged in an order from a
smaller (shorter) distance calculated in step S45. With
this operation, as the occlusion image has a smaller dis-
tance calculated in step S45, the selection order be-
comes smaller (the priority becomes higher).
[0219] At this time, in a case where there is a plurality
of occlusion images having a same distance calculated
in step S45, the selection order list is updated such that
these occlusion images are arranged in ascending order
of values of the depth level information depth level, in the
selection order list. That is, for the occlusion image having
a smaller value of the depth level information depth level,
the selection order is made smaller (the priority is made
higher).
[0220] Note that the depth level information of the oc-
clusion image can be obtained from a value of value of
schemeIdUri of EssentialProperty in AdaptationSet of the
texture information of the occlusion image, similarly to
the occlusion coordinate information.
[0221] When the selection order list is updated in this
way, thereafter, the process returns to step S44, and the
above-described process is repeated.
[0222] In the above steps S44 to S46, the selection
order list is generated on the basis of the occlusion co-
ordinate information, which is information regarding a
viewpoint position of the occlusion image, and on the
basis of the depth level information, which is information
regarding a depth of the occlusion image. In other words,
the occlusion image to be acquired is selected.
[0223] Furthermore, in a case where it is determined
in step S44 that there is no unprocessed occlusion image,
that is, all the occlusion images have been processed,
the selection order list generation process is terminated
since the selection order list including information of all
the occlusion images indicated by the MPD file has been
obtained (generated).
[0224] As described above, the client device 71 gen-
erates a selection order list for sequentially selecting an
occlusion image having higher priority, that is, being more
suitable, from the MPD file and the viewpoint position of
the user. By generating the selection order list in this

manner, the client device 71 is to be able to select and
acquire a suitable occlusion image even in a case where
the transmission band is not sufficient.

<Description of file acquisition process>

[0225] Furthermore, when the selection order list is
generated, the client device 71 selects an occlusion im-
age on the basis of the obtained selection order list, and
performs a file acquisition process for acquiring the se-
lected occlusion image or the main image. Hereinafter,
the file acquisition process by the client device 71 will be
described with reference to the flowchart of Fig. 10.
[0226] In step S71, the measurement unit 91 measures
a transmission band between the client device 71 and
the server, and supplies a measurement result thereof
to the MPD file processing unit 93.
[0227] In step S72, the MPD file processing unit 93
selects, as information to be acquired, the texture infor-
mation of the main image indicated by the MPD file ac-
quired in the process of step S41 in Fig. 9.
[0228] In step S73, on the basis of the measurement
result of the transmission band obtained in step S71 and
supplied from the measurement unit 91, the MPD file
processing unit 93 determines whether or not there is a
band for acquiring depth information of the main image.
[0229] In a case where it is determined in step S73 that
there is not a band for acquiring the depth information of
the main image, that is, the transmission band is not suf-
ficient, thereafter, the process proceeds to step S74.
[0230] In this case, the MPD file processing unit 93
supplies, as a selection result of the information to be
acquired, a selection result indicating only the texture
information of the main image to the segment file acqui-
sition unit 94, and instructs acquisition of the segment file.
[0231] Then, in step S74, the segment file acquisition
unit 94 acquires only the texture information of the main
image from the server, on the basis of the selection result
supplied from the MPD file processing unit 93.
[0232] In other words, in accordance with the selection
result supplied from the MPD file processing unit 93, the
segment file acquisition unit 94 requests the server to
send a segment file storing the texture information of the
main image. Then, the segment file acquisition unit 94
receives the segment file sent from the server in response
to the request and supplies to the segment file processing
unit 111, and the file acquisition process is terminated.
[0233] On the other hand, in a case where it is deter-
mined in step S73 that there is a band for acquiring the
depth information of the main image, thereafter, the proc-
ess proceeds to step S75.
[0234] In step S75, the MPD file processing unit 93
selects, as information to be acquired, the depth infor-
mation of the main image indicated by the MPD file ac-
quired in the process of step S41 in Fig. 9.
[0235] In step S76, the MPD file processing unit 93
sets a counter i = 1, where the counter i indicates an
occlusion image to be processed. In other words, a value
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of the counter i is set to 1.
[0236] Here, the occlusion image indicated by the
counter i is an i-th occlusion image, that is, the occlusion
image of i-th from the top in the selection order list de-
scribed with reference to Fig. 9. In other words, the oc-
clusion image indicated by the counter i is an occlusion
image whose selection order (priority order) is i-th in the
selection order list.
[0237] In step S77, the MPD file processing unit 93
determines whether or not to acquire the i-th occlusion
image on the basis of the measurement result of the
transmission band obtained in step S71.
[0238] For example, from the measurement result of
the transmission band, in a case where there is still an
allowance in the bandwidth for acquiring the i-th occlu-
sion image even after acquiring the texture information
and depth information of the main image, it is determined
that the i-th occlusion image is to be acquired.
[0239] Furthermore, for example, in a case where the
i-th occlusion image is not in the selection order list, that
is, in a case where the process has been already per-
formed on all the occlusion images included in the selec-
tion order list, it is determined that the i-th occlusion image
is not to be acquired.
[0240] In a case where it is determined in step S77 that
the i-th occlusion image is to be acquired, the MPD file
processing unit 93 selects the i-th occlusion image as
information to be acquired, in step S78.
[0241] In step S79, the MPD file processing unit 93
increments the value of the counter i by 1.
[0242] When the process of step S79 is performed,
thereafter, the process returns to step S77, and the
above-described process is repeated.
[0243] By the processes of steps S77 to S79, the oc-
clusion images of a number according to the transmission
band is to be selected as the occlusion image to be ac-
quired. That is, the occlusion image of the number that
can be acquired and is determined by the transmission
band is to be selected sequentially from one having a
high priority.
[0244] Furthermore, in a case where it is determined
in step S77 that the i-th occlusion image is not to be ac-
quired, since all the occlusion images have been selected
or there is no more allowance to acquire the occlusion
image in the transmission band, thereafter, the process
proceeds to step S80.
[0245] In this case, as a selection result of the infor-
mation to be acquired, the MPD file processing unit 93
supplies a selection result indicating the texture informa-
tion and the depth information of the main image and
indicating the occlusion image selected in step S78 to
the segment file acquisition unit 94, and instructs acqui-
sition of segment file. Note that, in a case where it is
determined in step S77 that the first occlusion image is
not to be acquired, that is, no occlusion image is to be
acquired, a selection result indicating the texture infor-
mation and the depth information of the main image is
supplied to the segment file acquisition unit 94.

[0246] In step S80, the segment file acquisition unit 94
acquires the main image and the selected occlusion im-
age from the server, on the basis of the selection result
supplied from the MPD file processing unit 93.
[0247] In other words, in accordance with the selection
result supplied from the MPD file processing unit 93, the
segment file acquisition unit 94 requests the server to
send a segment file storing the texture information of the
main image and a segment file storing the depth infor-
mation of the main image. Furthermore, in a case where
an occlusion image is selected in step S78, the segment
file acquisition unit 94 also requests the server to send
a segment file storing the selected occlusion image.
[0248] Then, the segment file acquisition unit 94 re-
ceives the segment file sent from the server in response
to the request and supplies to the segment file processing
unit 111, and the file acquisition process is terminated.
[0249] As described above, the client device 71 selects
a suitable occlusion image on the basis of the measure-
ment result of the transmission band and the selection
order list, and acquires the selected occlusion image from
the server. This operation makes it possible to acquire a
suitable occlusion image necessary for reproducing the
full spherical image even when the transmission band is
not sufficient for acquiring all the occlusion images, and
to efficiently utilize the transmission band.
[0250] Note that an example of selecting an occlusion
image to be acquired by using the selection order list has
been described above, but it is possible to select a suit-
able occlusion image to be acquired without particularly
generating a selection order list.
[0251] In such a case, the MPD file processing unit 93
is only required to sequentially the select occlusion im-
ages to be acquired of a number according to the trans-
mission band, on the basis of a measurement result of
the transmission band, a viewpoint position of the user,
occlusion coordinate information, and depth level infor-
mation.
[0252] At that time, with regard to which occlusion im-
age is to be selected, similarly to a case of using the
selection order list, it is only required to select sequen-
tially from an occlusion image in which a viewpoint posi-
tion (origin O’) is closer to a viewpoint position of the user.
Furthermore, in a case where there is a plurality of oc-
clusion images at a same position, it is only required to
select the occlusion images in ascending order of a value
of the depth level information.
[0253] The technique of generating the selection order
list described above is particularly useful for determining
an order for selecting occlusion images in a case where
the user slightly moves a viewpoint position, that is, in a
case of performing looking-in display.
[0254] Furthermore, this technique is also useful for
prefetching, which is to acquire an occlusion image near
the origin O when there is an allowance in the transmis-
sion band, in a case where looking-in display is not per-
formed, that is, the viewpoint position of the user is at the
origin O.
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[0255] In this case, although the selection order list
generation process described with reference to Fig. 9 is
performed, (0, 0, 0) is to be acquired as the viewpoint
position of the user in step S43. By performing such
prefetching, thereafter, when looking-in is performed by
the user, that is, when movement of the viewpoint position
occurs, it is possible to immediately perform looking-in
display by using the acquired occlusion image.

<Description of reproduction process>

[0256] When a segment file is acquired from the server
as described above, the client device 71 performs a re-
production process for reproducing a full spherical image
on the basis of the acquired segment file. The reproduc-
tion process performed by the client device 71 will be
described below with reference to the flowchart of Fig. 11.
[0257] In step S111, the segment file processing unit
111 extracts coded data of the main image and the oc-
clusion image from the segment file supplied from the
segment file acquisition unit 94, and supplies to the de-
coding unit 112.
[0258] In step S112, the decoding unit 112 decodes
the coded data supplied from the segment file processing
unit 111, and supplies the main image and the occlusion
image obtained as a result to the display information gen-
eration unit 113.
[0259] In step S113, on the basis of detection results
of a viewpoint position and a gaze direction of the user
supplied from the display control unit 95, and on the basis
of the main image and the occlusion image supplied from
the decoding unit 112, the display information generation
unit 113 generates a full spherical image for display ac-
cording to the viewpoint position and the gaze direction
of the user, and supplies to the display unit 97.
[0260] For example, in a case where the process of
step S74 is performed in the file acquisition process
shown in Fig. 10, only the texture information of the main
image is obtained in step S111. Therefore, only the tex-
ture information of the main image is used to generate a
full spherical image for display in step S113.
[0261] Furthermore, for example, in a case where only
the segment file of the texture information and the depth
information of the main image is acquired in step S80 of
the file acquisition process shown in Fig. 10, only the
texture information and the depth information of the main
image are obtained in step S111. Therefore, in step S113,
only the texture information and the depth information of
the main image are used to generate a full spherical im-
age for display.
[0262] Moreover, for example, in a case where each
segment file of the texture information of the main image,
the depth information of the main image, and the occlu-
sion image is acquired in step S80 of the file acquisition
process shown in Fig. 10, the texture information and the
depth information of the main image, and the occlusion
image are obtained in step S111. Therefore, in step S113,
the main image and the occlusion image are used to gen-

erate a full spherical image for display.
[0263] In step S114, the display unit 97 displays (re-
produces) the full spherical image for display supplied
from the display information generation unit 113, and the
reproduction process is terminated.
[0264] As described above, on the basis of the ac-
quired segment file, the client device 71 generates and
reproduces a full spherical image for display. This oper-
ation makes it possible to display a high quality full spher-
ical image that also displays a region that becomes oc-
clusion for the main image even if the viewpoint position
of the user moves, when an occlusion image is obtained.
[0265] As described above, the present technology is
useful for selectively acquiring some suitable occlusion
image when the transmission band is limited in a case
where there is a plurality of occlusion images.
[0266] In particular, in the technique described in the
first embodiment, in all the cases of the use case U1 to
the use case U4 described above, occlusion coordinate
information and depth level information are signaled from
the server to the client device 71 such that a suitable
occlusion image can be selected.
[0267] In this technique, in any of the use cases, in a
case where a viewpoint position of the user is at the origin
O, that is, in a case where looking-in is not performed, it
is possible to immediately control display to follow a
movement of the viewpoint position of the user by select-
ing an occlusion image at a position close to the origin
O of the main image.
[0268] Furthermore, in a case where a viewpoint posi-
tion of the user is a position other than the origin O, that
is, looking-in is being performed, it is possible to select
an occlusion image including a large amount of occlusion
region information necessary for display, by using occlu-
sion coordinate information and depth level information.

Second Embodiment

<About selection of occlusion image>

[0269] Meanwhile, in the technique of signaling occlu-
sion coordinate information and depth level information,
in the client device 71, a case where it is necessary to
simultaneously use the occlusion coordinate information
and the depth level information is only a specific case.
[0270] Specifically, only in a case where an occlusion
image exists at a position of the origin O and a position
other than the origin O, and there is a plurality of occlusion
images at a same position, a suitable occlusion image
cannot be selected unless the occlusion coordinate in-
formation and the depth level information are used simul-
taneously. In other words, it is only a case of the use case
U4 shown in Fig. 3.
[0271] In a case of the use case U1 described above,
since the occlusion image exists only at the position of
the origin O, the selection of the occlusion image only
requires the depth level information, and does not require
the occlusion coordinate information.
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[0272] Furthermore, in a case of the use case U2, since
a plurality of occlusion images does not exist at a same
position, the selection of the occlusion image only re-
quires the occlusion coordinate information, and does
not require the depth level information.
[0273] In a case of the use case U3, there is a plurality
of occlusion images at the position of the origin O, and
only one occlusion image exists at another position.
Therefore, in the use case U3, only the depth level infor-
mation is required in a case where a viewpoint position
of the user is the position of the origin O, and only the
occlusion coordinate information is required for a position
other than the origin O. Therefore, the depth level infor-
mation and the occlusion coordinate information are not
necessarily used simultaneously.
[0274] Thus, in the use case U1 to use case U3, even
when the occlusion coordinate information and the depth
level information are signaled to the client device 71, only
one of these pieces of information is to be required.
Therefore, if more efficient signaling can be performed,
an amount of data of the MPD file can be reduced.
[0275] Furthermore, in the technique of signaling oc-
clusion coordinate information and depth level informa-
tion, in the client device 71, it is necessary to determine
a distance from a viewpoint position of the user to a po-
sition of the occlusion image when selecting an occlusion
image.
[0276] Such a distance to the position of the occlusion
image is used by the use case U2, the use case U3, and
the use case U4.
[0277] When selecting an occlusion image, in order to
select an occlusion image at a position close to a view-
point position of the user, it is necessary to calculate all
the distances between a position of each occlusion image
and the viewpoint position of the user, every time the
viewpoint position of the user changes.
[0278] Therefore, in a case where there are a large
number of occlusion images and the viewpoint position
of the user changes frequently, the distance must be cal-
culated each time, which increases an amount of calcu-
lation.
[0279] Therefore, in order to more efficiently signal in-
formation to be used for selecting an occlusion image,
only information necessary for selecting an occlusion im-
age may be transmitted with an MPD file, by switching
information to be signaled with a selection information
flag, which is flag information.
[0280] Furthermore, in order to reduce an amount of
calculation of a distance from a viewpoint position of the
user, occlusion direction information, or occlusion direc-
tion information and occlusion distance information may
be used in place of occlusion coordinate information, as
information regarding the viewpoint position of the occlu-
sion image.
[0281] Here, the occlusion direction information is an
index indicating a direction in which a position of the origin
O’ of the occlusion image exists, with the origin O in the
full spherical coordinate system as a reference, that is,

viewed from a position of a main image as a reference.
[0282] As an example, the occlusion direction informa-
tion is to be, for example, as shown in Fig. 12, considered
as information indicating any of a total of the six directions
of x direction, y direction, z direction, -x direction, -y di-
rection, and -z direction in the full spherical coordinate
system. Note that the coordinate system with the origin
O as the reference shown in Fig. 12 is the same full spher-
ical coordinate system as the coordinate system shown
in Fig. 3.
[0283] In this example, for example, the x direction in-
dicates a positive direction of the x-axis of the full spher-
ical coordinate system. When the occlusion direction in-
formation is the x direction, it indicates that the occlusion
image is located in the positive direction of the x-axis
when viewed from the origin O. Furthermore, for exam-
ple, the -x direction indicates a negative direction of the
x-axis in the full spherical coordinate system.
[0284] However, here, the occlusion direction informa-
tion of each occlusion image is one of the six directions.
Therefore, when the occlusion image is not located on
an axis of the full spherical coordinate system, the occlu-
sion direction information is to be information indicating
a rough direction in which the occlusion image exists,
viewed from the origin O.
[0285] In this case, the occlusion direction information
cannot specify the exact direction in which the occlusion
image exists, but it is possible to more easily select the
occlusion image by limiting the directions indicated by
the occlusion direction information to the six directions.
[0286] Furthermore, the occlusion distance informa-
tion is information indicating a distance from the origin
O, which is a position of the main image in the full spher-
ical coordinate system, to a position of the origin O’ of
the occlusion image.
[0287] In the first embodiment described above, in the
client device 71, a distance from a viewpoint position of
the user to the origin O’ of the occlusion image is deter-
mined.
[0288] On the other hand, in a case where the occlu-
sion image is selected with use of the occlusion direction
information and the occlusion distance information, in the
client device 71, it is only required to determine a direction
of a viewpoint position of the user (hereinafter also re-
ferred to as a viewpoint position direction) viewed from
the origin O, and a distance from the origin O to the view-
point position of the user (hereinafter, also referred to as
a viewpoint position distance). Note that the viewpoint
position direction may also be any of the six directions
described above.
[0289] When selecting an occlusion image, among a
plurality of occlusion images, it is only required to select
an occlusion image whose direction indicated by the oc-
clusion direction information is coincident with the view-
point position direction, more specifically, is in a direction
close to the viewpoint position direction.
[0290] Furthermore, when there is a plurality of occlu-
sion images whose direction indicated by the occlusion
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direction information is the same direction as the view-
point position direction, it is only required to select, among
these occlusion images, sequentially one whose dis-
tance indicated by the occlusion distance information is
close to the viewpoint position distance. Doing like this
also allows the occlusion image to be selected sequen-
tially from one whose origin O’ is close to the viewpoint
position of the user.
[0291] In a case of using the occlusion distance infor-
mation, an amount of calculation can be reduced as com-
pared to a case of determining a distance from a view-
point position of the user to the origin O’ of the occlusion
image, since it is only required to perform processing for
comparing the occlusion distance information with the
viewpoint position distance.
[0292] In the present embodiment, the selection infor-
mation flag, the occlusion direction information, and the
occlusion distance information as described above are
used. Note that, in the present embodiment, a case is
assumed where the arrangement of the occlusion image
is the use case U1, the use case U2, or the use case U3.
[0293] Specifically, for example, as shown in Fig. 13,
by switching depth level information (depth level), depth
average value information (depth average value), occlu-
sion direction information, and occlusion direction infor-
mation and occlusion distance information in accordance
with the selection information flag, the efficiency of sig-
naling can be improved, and an amount of calculation in
the client device 71 can be reduced.
[0294] In the example of Fig. 13, the selection informa-
tion flag is information indicating which of the depth level
information, the depth average value information, the oc-
clusion direction information, and the occlusion direction
information and the occlusion distance information is in-
cluded.
[0295] Here, in a case where a value of the selection
information flag is "00", information to be signaled that is
selected with the selection information flag (hereinafter,
also referred to as a selection information value) is to be
the depth level information (depth level). In other words,
in a case where a value of the selection information flag
is "00", only the depth level information is transmitted to
the client device 71. Here, the selection information value
is to be information for selecting an occlusion image.
[0296] Furthermore, in a case where a value of the
selection information flag is "01", the selection informa-
tion value is to be the depth average value information
(depth average value). Here, the depth average value
information is information indicating a depth of the occlu-
sion image corresponding to the depth level information,
and is information indicating an average value of depth
values at individual positions of an occlusion image.
[0297] In a case where a value of the selection infor-
mation flag is "10", the selection information value is to
be the occlusion direction information. In a case where
a value of the selection information flag is "11", the se-
lection information value is to be the occlusion direction
information and the occlusion distance information.

[0298] Here, a case of actually performing signaling
with use of the selection information flag in MPEG-DASH
will be described.
[0299] In such a case, for example, in AdaptationSet
of texture information of an occlusion image in the MPD
file shown in Fig. 4, schemeIdUri is set to
"urn:mpeg:dash:occlusion:2017", and the selection in-
formation flag and the selection information value are
described in a value of value thereof.
[0300] Specifically, the values of value are separated
by a comma to be "selection information flag, selection
information value".
[0301] Furthermore, when the value of the selection
information flag is "11" and the occlusion direction infor-
mation and the occlusion distance information are taken
as the selection information value, values of the occlusion
direction information and the occlusion distance informa-
tion are described while being separated by blanks.
[0302] In other words, for example, it is assumed that
a value of the occlusion direction information is "x" and
a value of the occlusion distance information is "0.5". In
this case, a portion of EssentialProperty is to be <Essen-
tialProperty scheme IdUri = "urn:mpeg:dash:occlu-
sion:2017" value = "11, x 0.5">.
[0303] From such a value of value, from the value "11"
of the selection information flag, it can be seen that this
AdaptationSet includes occlusion direction information
and occlusion distance information as the selection in-
formation value. Furthermore, it can be seen that a di-
rection indicated by the occlusion direction information
is the x direction, and a distance indicated by the occlu-
sion distance information is 0.5 m.
[0304] Furthermore, for example, in a case of the use
case U1, an MPD file to which the present technology is
applied corresponding to the MPD file shown in Fig. 4 is
to be as shown in Fig. 14. Note that, in Fig. 14, a descrip-
tion of a portion corresponding to a case in Fig. 4 is to
be omitted suitably since it becomes repetition.
[0305] The MPD file shown in Fig. 14 differs from the
MPD file shown in Fig. 4 only in portions indicated by
arrows Q31 and Q32.
[0306] In other words, as indicated by arrow Q31, in
AdaptationSet of texture information of an occlusion im-
age 1 in Fig. 14, schemeIdUri is set to
"urn:mpeg:dash:occlusion:2017", and a value of value
thereof is set to "00, 1".
[0307] This fact shows that, for the occlusion image 1,
a value of the selection information flag is "00", depth
level information is included as the selection information
value, and a value of the depth level information, that is,
depth level, is "1".
[0308] Similarly, in AdaptationSet of texture informa-
tion of an occlusion image 2, as indicated by arrow Q32,
schemeIdUri is set to "urn:mpeg:dash:occlusion:2017",
and a value of value thereof is "00, 2".
[0309] This fact shows that, for the occlusion image 2,
a value of the selection information flag is "00", depth
level information is included as the selection information
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value, and a value of the depth level information is "2".
[0310] Accordingly, it is understood that the client de-
vice 71 is only required to select the occlusion image 1
before the occlusion image 2.

<Description of selection order list generation process>

[0311] As described above, in a case where the MPD
file includes the selection information flag and the selec-
tion information value, the file generation apparatus 11
and the client device 71 perform the following process.
[0312] In other words, in the file generation apparatus
11, in step S13 in the upload process of Fig.7, the MPD
file generation unit 33 generates an MPD file in which
AdaptationSet of texture information of each occlusion
image includes a selection information flag and a selec-
tion information value of those occlusion images.
[0313] Furthermore, in the client device 71, the selec-
tion order list generation process shown in Fig. 15 is per-
formed to generate a selection order list. Hereinafter, a
selection order list generation process by the client de-
vice 71 will be described with reference to the flowchart
in Fig. 15.
[0314] Note that, since the process of step S141 to
step S143 is similar to the process of step S41 to step
S43 of Fig. 9, the description thereof is omitted.
[0315] In step S144, the MPD file processing unit 93
determines a viewpoint position direction and a viewpoint
position distance of a user, on the basis of a viewpoint
position of the user acquired in the process of step S143.
[0316] In step S145, on the basis of the MPD file sup-
plied from the MPD file acquisition unit 92, the MPD file
processing unit 93 determines whether or not there is an
occlusion image that has not been processed yet. In step
S145, a process similar to step S44 in Fig. 9 is performed.
[0317] In a case where it is determined in step S145
that there is an unprocessed occlusion image, the MPD
file processing unit 93 sets the unprocessed occlusion
image as a new occlusion image to be processed, and
the process proceeds to step S146.
[0318] In step S146, the MPD file processing unit 93
determines whether or not a value of a selection infor-
mation flag of an occlusion image to be processed in the
MPD file is "00" or "01".
[0319] In a case where it is determined in step S146
that the value of the selection information flag is "00" or
"01", that is, in a case where depth level information
(depth level) or depth average value information (depth
average value) is included as the selection information
value, the process proceeds to step S147.
[0320] In step S147, on the basis of the depth level
information or the depth average value information in-
cluded as the selection information value in the MPD file,
the MPD file processing unit 93 updates the selection
order list such that the occlusion images are arranged in
ascending order of the selection information value.
[0321] In other words, the MPD file processing unit 93
adds information indicating an occlusion image deter-

mined to be newly processed to the selection order list
such that the information indicating each occlusion image
is arranged from top to bottom in ascending order of a
value of the depth level information or the depth average
value information, in the selection order list.
[0322] When the selection order list is updated in this
way, thereafter, the process returns to step S145, and
the above-described process is repeated.
[0323] Furthermore, in a case where it is determined
in step S146 that the value of the selection information
flag is not "00" or "01", that is, the value of the selection
information flag is "10" or "11", the process proceeds to
step S148.
[0324] In this case, as the selection information value
of the occlusion image to be processed in the MPD file,
only the occlusion direction information, or the occlusion
direction information and the occlusion distance informa-
tion are included.
[0325] In step S148, on the basis of the occlusion di-
rection information included in the MPD file as the selec-
tion information value, the MPD file processing unit 93
updates the selection order list by selecting one whose
direction indicated by the occlusion direction information
coincides with the viewpoint position direction.
[0326] In other words, in a case where a direction in-
dicated by the occlusion direction information of the oc-
clusion image to be processed coincides with the view-
point position direction of the user determined in step
S144, the MPD file processing unit 93 updates the se-
lection order list by adding the information indicating the
occlusion image to be processed, to the selection order
list.
[0327] Note that, in a case where the viewpoint position
direction is not set to one of the six directions described
above, but set to a direction of a viewpoint position of the
user viewed from the origin O, it is only required to de-
termine that the direction indicated by the occlusion di-
rection information coincides with the viewpoint position
direction in a case where an angle between the direction
indicated by the occlusion direction information and the
viewpoint position direction is equal to or less than a pre-
determined threshold value.
[0328] Furthermore, in some cases, there may be a
plurality of occlusion images whose direction indicated
by the occlusion direction information coincides with the
viewpoint position direction. In such a case, when the
value of the selection information flag is "11" and the
MPD file includes occlusion distance information, the se-
lection order list is only required to be updated with use
of the occlusion distance information and the viewpoint
position distance as well.
[0329] In other words, the MPD file processing unit 93
updates the selection order list such that occlusion im-
ages whose direction indicated by the occlusion direction
information coincides with the viewpoint position direc-
tion are arranged in ascending order of a difference be-
tween the distance indicated by the occlusion distance
information and the viewpoint position distance.
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[0330] Furthermore, an occlusion image whose direc-
tion indicated by the occlusion direction information does
not coincide with the viewpoint position direction may not
be included in the selection order list, or may be included
in the selection order list with the selection order set to
a lower order.
[0331] When the selection order list is updated in this
way, thereafter, the process returns to step S145, and
the above-described process is repeated.
[0332] For example, in the use case U1 described
above, the process of step S147 is only required to be
performed to generate the selection order list with a value
of a selection information flag of each occlusion image
being set to "00" or "01", since there are two occlusion
images at the origin O.
[0333] Furthermore, in the use case U2, the process
of step S148 is only required to be performed to generate
the selection order list with a value of a selection infor-
mation flag of each occlusion image being set to "10" or
"11", since a plurality of occlusion images does not exist
at a same position.
[0334] In the use case U3, there are two occlusion im-
ages at the origin O and one occlusion image at another
position.
[0335] Therefore, in the use case U3, for example, a
value of the selection information flag may be set to "00"
or "01" for the occlusion images at the origin O, while a
value of the selection information flag may be set to "10"
or "11" for the occlusion image at a position other than
the origin O.
[0336] In this case, for the occlusion image at a position
other than the origin O, step S148 is only required to be
performed to update the selection order list. Furthermore,
the occlusion images at the origin O may be added to a
lowermost position of the selection order in the selection
order list in step S147, for example, while assuming that
these occlusion images are used only for prefetching.
Conversely, the occlusion images at the origin O may be
added to an uppermost position of the selection order in
the selection order list.
[0337] As described above, in steps S146 to S148, the
occlusion image is selected and the selection ordered
list is generated on the basis of at least one of information
regarding a viewpoint position of the occlusion image
such as the occlusion direction information and the oc-
clusion distance information, or information regarding a
depth of the occlusion image such as the depth level
information and the depth average value information.
[0338] Furthermore, in a case where it is determined
in step S145 that there is no unprocessed occlusion im-
age, that is, all the occlusion images have been proc-
essed, the selection order list generation process is ter-
minated since the selection order list has been obtained
(generated).
[0339] As described above, the client device 71 gen-
erates a selection order list for sequentially selecting suit-
able occlusion images on the basis of the selection in-
formation value. By generating the selection order list in

this manner, the client device 71 is to be able to select
and acquire a suitable occlusion image even in a case
where the transmission band is not sufficient.
[0340] In particular, since the selection information flag
and the selection information value are included in the
MPD file, it is possible to acquire only the information
necessary for selecting the occlusion image, and effi-
ciently generate the selection order list. Furthermore,
when generating the selection order list on the basis of
the occlusion distance information and the viewpoint po-
sition distance, it is possible to reduce an amount of cal-
culation at a time of generation of the selection order list
as compared with a case of using a distance between
the viewpoint position of the user and the origin O’.
[0341] When the selection order list is generated in this
way, thereafter, in the client device 71, the file acquisition
process described with reference to Fig. 10 and the re-
production process described with reference to Fig. 11
are performed.
[0342] Note that, in the above, an example has been
described in which a direction indicated by the occlusion
direction information is any one of the six predetermined
directions.
[0343] However, without limiting to this, a direction in-
dicated by the occlusion direction information may be
such as a total of the 26 directions of, for example, - xyz
direction, -xy direction, -xy-z direction, -xz direction, -x
direction, -x-z direction, -x-yz direction, -x-y Direction, -x-
y-z direction, yz direction, y direction, y-z direction, z di-
rection, -z direction, -yz direction, -y direction, -y-z direc-
tion, xyz direction, xy direction, xy-z direction, xz direc-
tion, x direction, x-z direction, x-yz direction, x-y direction,
and x-y-z direction. Here, for example, the -xy-z direction
is a direction of a vector obtained by adding a unit vector
in the -x direction, a unit vector in the y direction, and a
unit vector in the -z direction.
[0344] Furthermore, a yaw angle or a pitch angle may
be used to indicate each direction of occlusion direction
information, such as the six directions or the 26 direc-
tions.
[0345] Here, the yaw angle is, for example, a rotation
angle centered on the y-axis in the full spherical coordi-
nate system shown in Fig. 12, and a counterclockwise
direction when the origin O is viewed from the positive
direction of the y-axis is a positive direction of the yaw
angle. Furthermore, the pitch angle is a rotation angle
centered on the x-axis in the full spherical coordinate
system shown in Fig. 12, and a counterclockwise direc-
tion when the origin O is viewed from the positive direction
of the x-axis is a positive direction of the pitch angle.
[0346] Therefore, for example, when being shown with
use of the yaw angle and the pitch angle, the x direction,
the y direction, the z direction, the -x direction, the - y
direction, and the -z direction are to be as shown in Fig.
16. In other words, for example, the x direction is a di-
rection in which the yaw angle is 90 degrees and the pitch
angle is 0 degrees.
[0347] Moreover, as the occlusion distance informa-
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tion, a distance range group indicating a distance range
may be used rather than a specific value of the distance
itself.
[0348] For example, the distance range group is a
group of a distance range when distances from the origin
O to the origin O’ of the occlusion image are divided into
a group of a range from 0 m to 0.5 m, a group of the range
from 0.5 m to 1.0 m, and the like.
[0349] In this case, the occlusion distance information
is to be a largest distance value and the like of a distance
range group to which a distance from the origin O to the
origin O’ belongs, among a plurality of distance range
groups prepared in advance. Therefore, for example, in
a case where the distance from the origin O to the origin
O’ belongs to a group of a range from 0.5 m to 1.0 m, a
value of the occlusion distance information is set to "1.0"
or the like.
[0350] Besides, the occlusion distance information
may be a distance rank indicating an order of being small-
er (shorter) distance among distances from the origin O
to the origin O’ of a plurality of occlusion images. Fur-
thermore, the occlusion distance information may be a
distance range group rank indicating an order of being
smaller (shorter) range of a distance range group to which
the distance from the origin O to the origin O’ belongs,
among the plurality of distance range groups.
[0351] Moreover, in the second embodiment described
above, occlusion coordinate information is not used, but
the occlusion coordinate information may also be signal-
ed to the client device 71 as the selection information
value. In such a case, it is only required to select an oc-
clusion image by using the occlusion coordinate informa-
tion as the selection information value, in a case where
selection of the occlusion image with other information
is difficult. That is, it is only required to generate the se-
lection order list by using the occlusion coordinate infor-
mation.
[0352] In the technique described in the second em-
bodiment above, by signaling only the information nec-
essary for selecting an occlusion image, it is possible to
reduce an amount of information to be signaled as com-
pared with the technique described in the first embodi-
ment.
[0353] Furthermore, an occlusion image can be select-
ed with a smaller amount of calculation by using the oc-
clusion direction information and the occlusion distance
information instead of the occlusion coordinate informa-
tion. This is because it is possible to determine a view-
point position direction from a viewpoint position of the
user, select occlusion images whose direction indicated
by the occlusion direction information coincides with the
viewpoint position direction, and select an occlusion im-
age close to the viewpoint position distance by further
using the occlusion distance information from there. The
calculation at a time of selecting these occlusion images
can be performed more simply than determining a dis-
tance between positions of all the occlusion images and
a viewpoint position of the user.

Third Embodiment

<About selection of occlusion image>

[0354] Note that, in the first and second embodiments
described above, for example, in the use case U2, in a
case where a viewpoint position of the user is at the origin
O of the full spherical coordinate system, that is, in a case
where the user is not looking in, it is possible to display
a full spherical image of a viewpoint after movement im-
mediately when the viewpoint position of the user moves,
by acquiring the occlusion image in advance.
[0355] In this case, for example, when occlusion im-
ages are selected in an order from one having a shorter
distance between a viewpoint position of the user and a
position of the occlusion image, or in an order from one
whose distance from the origin O to the origin O’ is closer
to a viewpoint position distance of the user, a plurality of
occlusion images with a same distance may be selected
in some cases. Furthermore, in the second embodiment,
when there is a plurality of occlusion images at a same
distance, it is not possible to determine the selection or-
der of these occlusion images.
[0356] From such a fact, for example, when there is a
direction in which a viewpoint position with a high degree
of attention is present for a full spherical image, which is
a content, it is preferable to preferentially acquire an oc-
clusion image in that direction.
[0357] Accordingly, for example, a priority flag indicat-
ing whether or not the occlusion image should be pref-
erentially selected may be used.
[0358] For example, a value "1" of the priority flag in-
dicates that the occlusion image should be selected pref-
erentially, and a value "0" of the priority flag indicates that
the occlusion image is not to be selected preferentially.
[0359] By using such a priority flag, in the client device
71, when there is a plurality of occlusion images at a
same distance from the origin O, an occlusion image can
be suitably selected by preferentially acquiring an occlu-
sion image whose value of the priority flag is "1".
[0360] Furthermore, a priority order of the occlusion
image may be set instead of the priority flag. Specifically,
for example, the priority order can be set for each occlu-
sion image such that the priority order of the highest pri-
ority occlusion image is set to 1, and the priority order
value is made smaller as the priority is higher.
[0361] In this case, in the client device 71, for example,
when there is a plurality of these occlusion images at a
same distance from the origin O, it is only required to
select sequentially from one having a smaller value of
the priority order, from the plurality of occlusion images.
[0362] Such a priority flag and a priority order are in-
formation regarding a priority of the occlusion image. As
a method of signaling the priority flag and the priority
order to the client device 71, for example, it is conceivable
to use the selection information flag similarly to the sec-
ond embodiment.
[0363] In other words, for example, as shown in Fig.
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17, it is only required to determine a selection information
value in advance for each value of the selection informa-
tion flag.
[0364] In the example shown in Fig. 17, when a value
of the selection information flag is "1000", the selection
information value is to be a value of the priority flag, and
when a value of the selection information flag is "1001",
the selection information value is to be a value of the
priority order.
[0365] Here, a description is given to a case of actually
performing signaling of the priority flag and the priority
order with use of the selection information flag in the
MPEG-DASH.
[0366] In such a case, for example, in AdaptationSet
of texture information of an occlusion image in the MPD
file shown in Fig. 4, schemeIdUri is set to
"urn:mpeg:dash:occlusion:2017", and the selection in-
formation flag and the selection information value shown
in Fig. 17 are described in a value of value thereof. Spe-
cifically, the values of value are separated by a comma
to be "selection information flag, selection information
value". For example, in a case where a value of the se-
lection information flag is "1001" and a value of the priority
order is "2", a portion of EssentialProperty is set to be
<EssentialProperty schemeIdUri = "urn:mpeg:dash:oc-
clusion:2017" value = "1001,2">.
[0367] The priority flag and the priority order can be
simultaneously used in combination with depth level in-
formation and the like described in the second embodi-
ment.
[0368] In such a case, for example, after the process
of step S147 or step S148 of Fig. 15, a more accurate
selection order of the occlusion image can be determined
by further using the priority flag and the priority order.
[0369] In a case of simultaneously performing signal-
ing of the priority flag and the priority order and signaling
of the depth level information and the like, for example,
at least two pieces of EssentialProperty are described in
AdaptationSet of texture information of each occlusion
image.
[0370] Then, one EssentialProperty describes the se-
lection information flag and the selection information val-
ue shown in Fig. 13, and another EssentialProperty de-
scribes the selection information flag and the selection
information value shown in Fig. 17.
[0371] In a case where the MPD file thus includes the
selection information flag and the selection information
value shown in Fig. 13 and the selection information flag
and the selection information value shown in Fig. 17, the
following process is performed in the file generation ap-
paratus 11 and the client device 71.
[0372] In other words, in the file generation apparatus
11, in step S13 in the upload process of Fig.7, the MPD
file generation unit 33 generates an MPD file in which
AdaptationSet of texture information of each occlusion
image includes a selection information flag and a selec-
tion information value of those occlusion images.
[0373] At this time, AdaptationSet of texture informa-

tion of each occlusion image is provided with Essential-
Property describing the selection information flag and the
selection information value shown in Fig. 13, and Essen-
tialProperty describing the selection information flag and
the selection information value shown in Fig. 17.

<Description of selection order list generation process>

[0374] Furthermore, in the client device 71, the selec-
tion order list generation process shown in Fig. 18 is per-
formed to generate a selection order list. Hereinafter, a
selection order list generation process by the client de-
vice 71 will be described with reference to the flowchart
in Fig. 18.
[0375] Note that, since the process of step S171 to
step S178 is similar to the process of step S141 to step
S148 of Fig. 15, the description thereof is omitted.
[0376] Note that, in steps S176 to S178, the process
is performed with use of the selection information flag
and the selection information value shown in Fig. 13 in
the MPD file.
[0377] When the process of step S177 or step S178 is
performed, in step S179, the MPD file processing unit 93
determines whether or not a value of the selection infor-
mation flag of the occlusion image to be processed in the
MPD file is "1000".
[0378] Here, a determination process is performed on
the basis of a value of the selection information flag de-
scribed in another EssentialProperty that is included in
AdaptationSet of texture information of an occlusion im-
age to be processed and is different from EssentialProp-
erty describing the selection information flag used in step
S176. In this case, a value of the selection information
flag is either "1000" or "1001".
[0379] In a case where it is determined in step S179
that the value of the selection information flag is "1000",
in other words, in a case where the priority flag is de-
scribed as the selection information value in a value of
value, the process proceeds to step S180.
[0380] In step S180, on the basis of the priority flag of
the occlusion image to be processed, which is included
in the MPD file, the MPD file processing unit 93 further
updates the selection order list obtained in step S177 or
step S178.
[0381] For example, it is assumed that there is a plu-
rality of occlusion images having same depth level infor-
mation or depth average value information when the
process of step S177 is performed. In this case, the MPD
file processing unit 93 updates the selection order list
such that a selection order of one whose priority flag is
"1" is a higher selection order than a selection order of
one whose priority flag is "0", among the plurality of these
occlusion images.
[0382] Similarly, also in a case where step S178 is per-
formed to obtain the selection order list, there may be a
plurality of occlusion images whose direction indicated
by the occlusion direction information coincides with the
viewpoint position direction, or there may be a plurality
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of occlusion images having a same difference between
a distance indicated by the occlusion distance informa-
tion and the viewpoint position distance in some cases.
In such a case, in step S180, the selection order list is
updated such that a selection order of one whose priority
flag is"1" is a higher selection order than a selection order
of one whose priority flag is "0", among the plurality of
these occlusion images.
[0383] When the process of step S180 is performed to
update the selection order list, thereafter, the process
returns to step S175, and the above-described process
is repeated.
[0384] Furthermore, in a case where it is determined
in step S179 that a value of the selection information flag
is not "1000", in other words, in a case where a value of
the selection information flag is "1001" and the priority
order is described as the selection information value in
a value of value, the process proceeds to step S181.
[0385] In step S181, on the basis of the priority order
of the occlusion image to be processed, which is included
in the MPD file, the MPD file processing unit 93 further
updates the selection order list obtained in step S177 or
step S178.
[0386] In step S181, similarly to a case of step S180,
in a case where there is a plurality of occlusion images
for which the selection order cannot be determined, that
is, the selection order is to be the same, such as a case
where the selection information value is the same in step
S177 or step S178, the selection order list is updated
such that those occlusion images are arranged in the
priority order. In other words, the selection order of oc-
clusion images having a lower priority order is made
smaller.
[0387] When the process of step S181 is performed to
update the selection order list, thereafter, the process
returns to step S175, and the above-described process
is repeated.
[0388] As described above, the client device 71 gen-
erates the selection order list by also using the priority
flag and the priority order as the selection information
value. By generating the selection order list in this man-
ner, the client device 71 can select and acquire a suitable
occlusion image even in a case where the transmission
band is not sufficient.
[0389] Note that, in the above, an example has been
described in which the priority flag, the priority order, the
depth level information, and the like are signaled with
different EssentialProperty. However, in the MPEG-
DASH, these pieces of information may be signaled with
one same EssentialProperty.
[0390] In such a case, for example, it is only required
to determine the selection information flag and the se-
lection information value as shown in Fig. 19.
[0391] In the example shown in Fig. 19, in a case where
a value of the selection information flag is "000", the se-
lection information value is set to be depth level informa-
tion (depth level) and a priority flag. In other words, in a
case where a value of the selection information flag is

"000", the depth level information and the priority flag are
transmitted to the client device 71. In this case, in value
of EssentialProperty, the depth level information and the
priority flag are described while being separated by a
space.
[0392] Furthermore, in a case where a value of the
selection information flag is "001", the selection informa-
tion value is to be the depth level information and the
priority order, and in value of EssentialProperty, the depth
level information and the priority order are described
while being separated by a space.
[0393] Note that, also in the following description, when
two or more selection information values are described
in value, those selection information values are described
while being separated by a space.
[0394] In a case where a value of the selection infor-
mation flag is "010", the selection information value is to
be the depth average value information (depth average
value) and the priority flag, and in a case where a value
of the selection information flag is "011", the selection
information value is to be the depth average value infor-
mation and the priority order.
[0395] In a case where a value of the selection infor-
mation flag is "100", the selection information value is to
be the occlusion direction information and the priority
flag, and in a case where a value of the selection infor-
mation flag is "101", the selection information value is to
be the occlusion direction information and the priority or-
der.
[0396] Moreover, in a case where a value of the selec-
tion information flag is "110", the selection information
value is to be the occlusion direction information, the oc-
clusion distance information, and the priority flag. In a
case where a value of the selection information flag is
"111", the selection information value is to be the occlu-
sion direction information, the occlusion distance infor-
mation, and the priority order.
[0397] Also in a case where the priority flag and the
priority order are thus signaled with one EssentialProp-
erty together with depth level information and the like, a
process similar to the selection order list generation proc-
ess described with reference to Fig. 18 is performed.
[0398] However, in this case, in step S176, it is deter-
mined whether or not a value of the selection information
flag is "000", "001", "010", or "011", and in a case where
it is determined to be "000", "001", "010", or "011", the
process of step S177 is performed.
[0399] Whereas, in a case where it is determined that
the value of the selection information flag is not "000",
"001", "010", or "011", that is, the value of the selection
information flag is "100", "101", "110", or "111", the proc-
ess of step S178 is performed.
[0400] Moreover, in step S179, it is determined wheth-
er or not a value of the selection information flag is "000",
"010", "100", or "110", and in a case where it is deter-
mined to be "000", "010", "100", or "110", the process of
step S180 is performed.
[0401] On the other hand, in a case where it is deter-
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mined that the value of the selection information flag is
"001", "011", "101", or "111", the process of step S181
is performed.
[0402] As described above, even when there is a plu-
rality of occlusion images having a same selection order,
it is possible to determine the selection order of those
occlusion images by using the priority flag and the priority
order.
[0403] Furthermore, a content creator can also inten-
tionally designate the selection order of the occlusion im-
age if a mechanism to signal the priority flag and the
priority order is used. For example, an occlusion image
including an occlusion region that the content creator de-
sires to show to the user may be preferentially acquired,
to be used as a recommendation at a time of looking-in
display.

Fourth Embodiment

<About out-of-display-range notification>

[0404] Meanwhile, when displaying a full spherical im-
age, when a viewpoint position of the user is too far from
a position (origin O’) of an occlusion image, occlusion
region information necessary for display may not be ob-
tained in some cases. When such occlusion region infor-
mation that cannot be obtained increases, a region of a
portion that cannot be displayed in the full spherical im-
age for display will increase.
[0405] In this case, for an occlusion image at a position
other than the origin O, as a distance between a viewpoint
position of the user and a position where there is the
occlusion image is longer, that is, as the viewpoint posi-
tion of the user moves away from the position of the oc-
clusion image, the region of the portion that cannot be
displayed increases.
[0406] For example, for a region that cannot be dis-
played in the full spherical image, that is, an occlusion
region for which information cannot be obtained, a black
image is to be displayed, or an image of a nearby region
is to be duplicated and displayed.
[0407] Thus, in a case where the region that cannot be
displayed increases in the full spherical image for display,
whether to continue displaying the full spherical image
or to perform some display to notify that the viewpoint
position cannot be moved further is changed depending
on the implementation of the client device 71.
[0408] However, there may be a case where the con-
tent creator does not desire the viewpoint position of the
user to move away from the origin O more than expected,
since sense of discomfort occurs in displaying the full
spherical image.
[0409] Therefore, in order to prevent display of the full
spherical image with, as the viewpoint position, a position
further away from the viewpoint position assumed by the
content creator, it is possible indicate, for each occlusion
image, a viewpoint position to which the occlusion image
is valid.

[0410] In a case of signaling information indicating a
range of a region where the occlusion image is valid, that
is, information indicating a valid distance from the origin
O, to the client device 71 side, for example, a selection
information flag can be used as shown in Fig. 20.
[0411] In the example shown in Fig. 20, in a case where
a value of the selection information flag is "10000", the
selection information value is to be viewpoint position
maximum value information.
[0412] Here, the viewpoint position maximum value in-
formation is information indicating a maximum value of
a distance from the origin O in which suitable display
using the occlusion image is possible, to a viewpoint po-
sition of the user. In other words, the viewpoint position
maximum value information is information indicating a
range of the viewpoint position of the user in which the
occlusion image can be validly used.
[0413] In other words, in a case of using an occlusion
image, it is not desired to display a full spherical image
using an occlusion image with a viewpoint position where
a distance from the origin O to the viewpoint position of
the user is longer than a distance indicated by the view-
point position maximum value information.
[0414] Here, a case of actually performing signaling of
the viewpoint position maximum value information with
use of the selection information flag in the MPEG-DASH
will be described.
[0415] In such a case, for example, in AdaptationSet
of texture information of an occlusion image in the MPD
file shown in Fig. 4 and the like, schemeIdUri is set to
"urn:mpeg:dash:occlusion:2017", and the selection in-
formation flag and the selection information value shown
in Fig. 20 are described in a value of value thereof.
[0416] Specifically, the values of value are separated
by a comma to be "selection information flag, selection
information value". For example, in a case where a value
of the selection information flag is "10000" and a distance
indicated by the viewpoint position maximum value infor-
mation is 1.0 m, a portion of EssentialProperty is set to
be <EssentialProperty schemeIdUri =
"urn:mpeg:dash:occlusion:2017" value = "10000, 1.0">.
[0417] In this case, when a viewpoint position of the
user is within a distance of 1.0 m from the origin O, al-
though there is no inconvenience in displaying the full
spherical image using the occlusion image, it is not de-
sired that the viewpoint position of the user be a position
farther than 1.0 m from the origin O.
[0418] Note that, needless to say that the viewpoint
position maximum value information can be signaled si-
multaneously with the depth level information, the depth
average value information, the occlusion direction infor-
mation, the occlusion distance information, the priority
flag, the priority order, and the like described above. In
such a case, that is, in a case of signaling the viewpoint
position maximum value information simultaneously with
other information, for example, it is only required to pro-
vide EssentialProperty for each piece of information to
be signaled to AdaptationSet of the texture information
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of the occlusion image.
[0419] In a case where the MPD file thus includes the
viewpoint position maximum value information for each
occlusion image, in step S13 of Fig. 7, the MPD file gen-
eration unit 33 generates an MPD file in which the view-
point position maximum value information of each occlu-
sion image is described in value as the selection infor-
mation value.
[0420] Furthermore, for example, in the selection order
list generation process described with reference to Figs.
9, 15, and 18, the viewpoint position maximum value in-
formation is also used to generate the selection order list.
[0421] In other words, the MPD file processing unit 93
determines a distance from the origin O to a viewpoint
position of the user as the viewpoint position distance,
on the basis of the viewpoint position of the user at a time
point of performing the selection order list generation
process, that is, at the current time.
[0422] Then, the MPD file processing unit 93 generates
the selection order list excluding, among one or more
occlusion images indicated by the MPD file, one whose
distance indicated by the viewpoint position maximum
value information is shorter than the viewpoint position
distance.
[0423] With this operation, only the occlusion image
satisfying the condition that the distance indicated by the
viewpoint position maximum value information is equal
to or more than the viewpoint position distance is used
to generate the selection order list.
[0424] In other words, in all the occlusion images, oc-
clusion images to be acquired are sequentially selected
from among occlusion images whose viewpoint position
of the user is a position within a range determined by a
distance indicated by the viewpoint position maximum
value information.
[0425] Therefore, for example, when the selection or-
der list generation process shown in Fig. 9 is performed,
the MPD file processing unit 93 determines the viewpoint
position distance in step S43.
[0426] Then, in steps S44 to S46, only the occlusion
image whose distance indicated by the viewpoint position
maximum value information is equal to or more than the
viewpoint position distance is targeted, and the selection
order list is generated. That is, the selection order list is
not to include information regarding an occlusion image
whose distance indicated by the viewpoint position max-
imum value information is less than the viewpoint position
distance.
[0427] Doing like this allows only usable occlusion im-
ages to be acquired, to generate a full spherical image
for display.
[0428] Furthermore, for example, when the selection
order list generation process shown in Fig. 18 is per-
formed, the viewpoint position distance calculated in step
S174 is used to generate the selection order list. In other
words, in steps S175 to S181, only the occlusion image
whose distance indicated by the viewpoint position max-
imum value information is equal to or more than the view-

point position distance is targeted, and the selection or-
der list is generated.
[0429] Moreover, in a case where there is no usable
occlusion image, that is, there is no occlusion image
whose distance indicated by the viewpoint position max-
imum value information is equal to or more than the view-
point position distance, display information indicating that
the viewpoint position of the user is out of the display
range may be presented to the user.
[0430] In such a case, for example, in the selection
order list generation process described with reference to
Figs. 9, 15, and 18, when there is no occlusion image
whose distance indicated by the viewpoint position max-
imum value information is equal to or more than the view-
point position distance, the MPD file processing unit 93
notifies the display information generation unit 113 of the
fact.
[0431] Then, in response to the notification from the
MPD file processing unit 93, the display information gen-
eration unit 113 generates an out-of-display-range noti-
fication to display that the viewpoint position of the user
is out of the range that allows a suitable full spherical
image (content) to be displayed, for example, in step
S113 of the reproduction process of Fig. 11. Then, the
display information generation unit 113 supplies (out-
puts) the out-of-display-range notification to the display
unit 97 to display.
[0432] In step S114, the display unit 97 displays the
out-of-display-range notification supplied from the dis-
play information generation unit 113. At this time, the out-
of-display-range notification may be displayed simulta-
neously with a full spherical image, or only the out-of-
display-range notification may be displayed without the
full spherical image displayed.
[0433] By displaying the out-of-display-range notifica-
tion in this manner, the user can grasp that the own view-
point position is too far from the origin O.
[0434] Note that, here, an example has been described
in which the selection information flag of the viewpoint
position maximum value information is different from a
selection information flag of depth level information and
the like and a selection information flag of a priority flag
and the like. However, for example, together with the
selection information value shown in Fig. 13 and the se-
lection information value shown in Fig. 19, it is also pos-
sible to simultaneously signal the viewpoint position max-
imum value information as the selection information val-
ue.
[0435] For example, in a case of simultaneously sign-
aling the viewpoint position maximum value information
as the selection information value together with the se-
lection information value shown in Fig. 13, it is only re-
quired to determine the selection information flag and the
selection information value as shown in Fig. 21.
[0436] In the example shown in Fig. 21, in a case where
a value of the selection information flag is "10000", the
selection information value is to be the depth level infor-
mation (depth level) and the viewpoint position maximum
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value information. In other words, in a case where a value
of the selection information flag is "10000", the depth
level information and the viewpoint position maximum
value information are transmitted to the client device 71.
In this case, in value of EssentialProperty, the depth level
information and the viewpoint position maximum value
information are described while being separated by a
space.
[0437] Furthermore, in a case where a value of the
selection information flag is "10001", the selection infor-
mation value is to be the depth average value information
(depth average value) and the viewpoint position maxi-
mum value information. Further, in value of Essential-
Property, the depth average value information and the
viewpoint position maximum value information are de-
scribed while being separated by a space.
[0438] Note that, also in the following description, when
two or more selection information values are described
in value, those selection information values are described
while being separated by a space.
[0439] In a case where a value of the selection infor-
mation flag is "10010", the selection information value is
to be the occlusion direction information and the view-
point position maximum value information. In a case
where a value of the selection information flag is "10011",
the selection information value is to be the occlusion di-
rection information, the occlusion distance information,
and the viewpoint position maximum value information.
[0440] Also in a case of thus signaling the viewpoint
position maximum value information together with the
depth level information, the depth average value infor-
mation, the occlusion direction information, and the oc-
clusion distance information, a process similar to the se-
lection order list generation process described with ref-
erence to Fig. 15 is performed.
[0441] However, in this case, in step S146, it is deter-
mined whether or not a value of the selection information
flag is "10000" or "10001", and in a case where it is de-
termined as "10,000" or "10001", the process of step
S147 is performed.
[0442] Whereas, in a case where it is determined that
the value of the selection information flag is not "10000"
or "10001", that is, the value of the selection information
flag is "10010" or "10011", the process of step S148 is
performed.
[0443] Note that, in steps S147 and S148, only the oc-
clusion image whose distance indicated by the viewpoint
position maximum value information is equal to or more
than the viewpoint position distance is targeted, and a
selection order list is generated. Furthermore, when there
is no occlusion image whose distance indicated by the
viewpoint position maximum value information is equal
to or more than the viewpoint position distance, the MPD
file processing unit 93 notifies the display information
generation unit 113 of the fact.
[0444] As described above, if the viewpoint position
maximum value information has been determined for
each occlusion image, it becomes possible to select a

suitable occlusion image in the client device 71. In other
words, in the client device 71, it is possible to select an
occlusion image whose viewpoint position distance does
not exceed a distance indicated by the viewpoint position
maximum value information.
[0445] Furthermore, for example, on the content cre-
ator side, it is possible to indicate, to the client device 71,
a viewpoint position of the user that allows display of the
full spherical image with use of an occlusion image. In
other words, by displaying the out-of-display-range noti-
fication, it is possible to guide the user to view the full
spherical image at a suitable viewpoint position.

Fifth Embodiment

<About signaling of priority flag and priority order>

[0446] Note that the priority flag and the priority order
indicating the priority of the occlusion image described
in the third embodiment may change in a time direction
depending on details of a content.
[0447] For example, in a case of setting such a priority
flag that gives priority to an occlusion image of a body
(object) with a high degree of attention, when the body
moves, the occlusion image associated with that body
also changes. Therefore, it is assumed that an occlusion
image for which a value of the priority flag is desired to
be "1" also changes with a time period.
[0448] Thus, the priority flag and the priority order of
each occlusion image may change with a time period.
However, as described in the third embodiment, in a case
where the priority flag and the priority order are described
in the MPD file as the selection information value, it is
difficult to cope with temporal changes in the priority flag
and the priority order.
[0449] Therefore, for example, by transmitting (signal-
ing) the priority flag and the priority order as Quality in-
formation of an international organization for standardi-
zation (ISO) base media file format, it may be made pos-
sible to cope with temporal changes in the priority flag
and the priority order.
[0450] For example, since the priority flag and the pri-
ority order are used to generate a full spherical image for
display, and are information regarding the quality of the
full spherical image that is the content to be reproduced,
it can be said as Quality information.
[0451] As a technique of transmitting different Quality
information at a plurality of times, there is a technique
indicated by ISO/international electrotechnical commis-
sion (IEC) 23001-10.
[0452] In ISO/IEC 23001-10, Quality information can
be stored in a segment file by using the ISO base media
file format. In other words, in ISO/IEC 23001-10, for ex-
ample, as shown in Fig. 22, QualityMetricsSampleEntry
is defined in a segment file (MP4 file).
[0453] Then, each Sample (sample) of the segment
file includes Quality information of a size indicated by
field_size_bytes, a type indicated by metric_code, and a
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number of pieces of metric_count. Note that Sample cor-
responds to a frame of the full spherical image. That is,
the segment file includes Quality information of an occlu-
sion image for each frame of the full spherical image.
[0454] Here, in a current state, field_size_bytes,
metric_count, and metric_code are as shown in Fig. 23.
[0455] In other words, field_size_bytes indicates mag-
nitude (size) per one of Quality information (one piece of
Quality information) included in Sample, while
metric_count indicates the number of pieces of the stored
Quality information. Furthermore, metric_code indicates
a type of the stored Quality information.
[0456] Thus, on the basis of the technique of transmit-
ting Quality information, by enabling the priority flag and
the priority order of the occlusion image to be signaled
with metric_code as a new type of Quality information, it
becomes possible to use the priority flag and the priority
order determined for each frame (Sample) of the moving
image as the full spherical image, that is, for each time.
[0457] In this case, metric_code indicating the priority
flag and the priority order can be determined, for exam-
ple, as shown in Fig. 24.
[0458] In the example shown in Fig. 24, in a case where
metric_code is "ocpf", a priority flag described in 8 bits is
stored as Quality information. Also, in this case, when a
value of the priority flag is "1", it indicates that the occlu-
sion image should be selected preferentially, and when
the value of the priority flag is "0", it indicates that the
occlusion image is not to be selected preferentially.
[0459] Furthermore, in a case where metric_code is
"ocpn", the priority order, which is unsigned 8-bit data, is
stored as Quality information.
[0460] It can be said that metric_code indicating these
"ocpf" and "ocpn" is identification information indicating
a type of information regarding the priority of the occlu-
sion image, such as the priority flag and the priority order.
[0461] As a specific example, for example, in a case
of the use case U1 described above, an MPD file to which
the present technology is applied corresponding to the
MPD file shown in Fig. 4 is to be as shown in Fig. 25.
Note that, in Fig. 25, a description of a portion corre-
sponding to a case in Fig. 4 is to be omitted suitably since
it becomes repetition.
[0462] The MPD file shown in Fig. 25 differs from the
MPD file shown in Fig. 4 only in portions indicated by
arrows Q51 and Q52. In other words, in this MPD file, an
ISO base media file (segment file) including a Quality
value (Quality information) is designated by Adaptation-
Set for each occlusion image.
[0463] In Fig. 25, a portion indicated by arrow Q51 is
AdaptationSet for the priority of an occlusion image 1,
that is, for Quality information regarding the priority flag
and the priority order.
[0464] In this AdaptationSet, "ocpn" is described in a
portion of codecs as metric_code shown in Fig. 24. This
description shows that the segment file of Quality infor-
mation for the occlusion image 1 corresponding to this
AdaptationSet includes the priority order. That is, it is

made possible to signal metric_code indicating the pri-
ority flag or the priority order with the portion of codecs.
[0465] Furthermore, in this AdaptationSet, associatio-
nId is set in Representation such that a relationship (as-
sociation) with texture information of the occlusion image
1 can be grasped. Here, id "vot1" of the texture informa-
tion of the occlusion image 1 is used for associationId of
Representation, and associationId = "vot1" is described.
This description shows that the Quality information cor-
responding to this AdaptationSet relates to the occlusion
image 1.
[0466] Similarly to the portion indicated by arrow Q51,
a portion indicated by arrow Q52 is also to be Adapta-
tionSet for Quality information regarding the priority of an
occlusion image. In this portion, from "ocpn" in codecs
portion and associationId = "vot2" in Representation, it
can be seen that this AdaptationSet is AdaptationSet for
Quality information regarding an occlusion image 2, and
the segment file of Quality information includes the pri-
ority order and the like.
[0467] Note that, here, although an example has been
described in which AdaptationSet for Quality information
is added to the MPD file and the like shown in Fig. 4,
needless to say that AdaptationSet for Quality informa-
tion may be added to the MPD file shown in Fig. 14.
[0468] Furthermore, here, an example will be de-
scribed in which the priority flag and the priority order are
prepared for each frame of a full spherical image, that is,
for each frame of an occlusion image. In other words, an
example will be described in which the priority flag and
the priority order are determined for each frame with one
frame as a time unit. However, these priority flag and
priority order can be prepared for each of any time unit
such as every several frames (for example, every seg-
ment).

<Description of selection order list generation process>

[0469] In a case of signaling metric_code with an MPD
file in this way, after acquiring the MPD file, the client
device 71 acquires a segment file storing Quality infor-
mation of each occlusion image.
[0470] With this operation, the client device 71 can ob-
tain Quality information regarding the priority of each oc-
clusion image, that is, the priority flag or the priority order,
for each frame, and can generate a selection order list
by using the priority flag or the priority order thus ob-
tained.
[0471] In a case of signaling metric_code with an MPD
file, in the file generation apparatus 11, in step S12 of
the upload process described with reference to Fig. 7,
the segment file generation unit 43 also generates a seg-
ment file storing Quality information of each occlusion
image. This segment file includes the priority flag or the
priority order as Quality information. Furthermore, in step
S13, the MPD file generation unit 33 generates an MPD
file including AdaptationSet that describes metric_code
of Quality information of each occlusion image.
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[0472] Moreover, in the client device 71, the selection
order list generation process shown in Fig. 26 is per-
formed. In other words, the selection order list generation
process by the client device 71 will be described below
with reference to the flowchart in Fig. 26.
[0473] Note that, since the process of step S211 is sim-
ilar to the process of step S171 in Fig. 18, the description
thereof is omitted. However, the MPD file acquired here
also includes metric_code of Quality information of each
occlusion image, in addition to the selection information
flag and the selection information value shown in Fig. 13.
[0474] When the MPD file is acquired, on the basis of
the acquired MPD file, the MPD file processing unit 93
instructs the segment file acquisition unit 94 to acquire a
segment file storing Quality information of each occlusion
image.
[0475] In step S212, the segment file acquisition unit
94 acquires the segment file storing Quality information
of each occlusion image from a server via a network in
accordance with the instruction of the MPD file process-
ing unit 93, and supplies to the segment file processing
unit 111.
[0476] With this operation, a segment file storing the
priority flag or the priority order is considered to be ac-
quired as Quality information, which is information re-
garding the quality of the content, that is, the full spherical
image.
[0477] The segment file processing unit 111 extracts
Quality information in each frame (each time) for each
occlusion image from the segment file supplied from the
segment file acquisition unit 94, and supplies to the MPD
file processing unit 93.
[0478] With metric_code of each occlusion image de-
scribed in the MPD file, the MPD file processing unit 93
can specify whether the Quality information supplied from
the segment file processing unit 111 is the priority flag or
is the priority order.
[0479] When the process of step S212 is performed,
thereafter, the processes of steps S213 to S219 are per-
formed. However, since these processes are similar to
the processes of steps S172 to S178 in Fig. 18, the de-
scription thereof is omitted.
[0480] When the process of step S218 or step S219 is
performed, in step S220, the MPD file processing unit 93
determines whether or not the Quality information ob-
tained from the segment file is the priority flag.
[0481] In a case where it is determined in step S220
as being the priority flag, the process proceeds to step
S221. Then, in step S221, a process similar to step S180
in Fig. 18 is performed. Thereafter, the process returns
to step S216, and the above-described process is repeat-
edly performed.
[0482] On the other hand, in a case where it is deter-
mined in step S220 as being not the priority flag, that is,
as being the priority order, the process proceeds to step
S222. Then, in step S222, a process similar to step S181
in Fig. 18 is performed. Thereafter, the process returns
to step S216, and the above-described process is repeat-

edly performed.
[0483] Note that, since the Quality information is ob-
tained for each frame for each occlusion image in step
S212, the processes of steps S213 to S222 are per-
formed for each frame of the occlusion image, that is, for
each frame of the full spherical image. In this case, a
selection order list is generated for each frame, and a
process is to be performed with use of the selection order
list obtained for each frame in the file acquisition process
described with reference to Fig. 10, which is to be per-
formed thereafter. Furthermore, the processes of steps
S213 to S222 may be performed for each segment in-
cluding a plurality of frames.
[0484] As described above, the client device 71 ac-
quires Quality information in advance, and generates a
selection order list on the basis of the acquired Quality
information. Doing like this makes it possible to select a
more suitable occlusion image corresponding to tempo-
ral changes in the priority flag and the priority order.

<Modification 1 of Fifth Embodiment>

<About signaling of priority flag and priority order>

[0485] Note that, in the fifth embodiment, an example
has been described in which the priority flag and the pri-
ority order of each frame are stored in the segment file
as Quality information. However, the priority flag and the
priority order of each time may be described in the MPD
file.
[0486] In the fifth embodiment described above, it is
necessary to obtain a segment file of the ISO base media
file format and obtain Quality information from the seg-
ment file, which causes complication of the processing.
[0487] Therefore, by describing the priority flag and the
priority order of each time directly in the MPD file, al-
though the size of the MPD file becomes large, the priority
flag and the priority order of each time can be obtained
from only the MPD file.
[0488] For example, in a case of describing the priority
flag and the priority order of each time in the MPD file,
the number of segments or subsegments with a valid
selection information value are to be described, in addi-
tion to a selection information flag and a selection infor-
mation value.
[0489] Specifically, for example, in AdaptationSet for
the priority flag and the priority order, schemeIdUri of
EssentialProperty is set to "urn:mpeg:dash:occlusion-
dynamic:2017", and the selection information flag, the
selection information value, and the number of segments
(or subsegments) are described in a value of value there-
of.
[0490] At this time, the value of value is separated by
a comma to be "the selection information flag, the selec-
tion information value, the number of segments (or sub-
segments)".
[0491] Here, the number of segments (or subseg-
ments) described in value, that is, included in value, is
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information indicating the number of segments (or sub-
segments) that form a period in which one same priority
flag or priority order is used and include one or more
frames. In other words, the number of segments (or sub-
segments) included in value is information indicating a
period including one or more segments (or subsegments)
in which one same priority flag or priority order is used.
[0492] By setting a plurality of pieces of such Essen-
tialProperty in AdaptationSet, the priority flag or the pri-
ority order can be designated as the selection information
value, for example, for each period (time period) including
one or more segments (or subsegments). Note that, here,
the selection information flag and the selection informa-
tion value are to be as shown in Fig. 17.
[0493] For example, it is assumed that the following
three pieces of EssentialProperty are set to Adaptation-
Set of texture information of a certain occlusion image.
[0494]

<EssentialProperty schemeIdUri =
"urn:mpeg:dash:occlusion-dynamic:2017" value =
"1001,2,100">
<EssentialProperty schemeIdUri =
"urn:mpeg:dash:occlusion-dynamic:2017" value =
"1001,1,50">
<EssentialProperty schemeIdUri =
"urn:mpeg:dash:occlusion-dynamic:2017" value =
"1001,2,70">

[0495] In this case, the first EssentialProperty indicates
that the first 100 segments (or subsegments) have a pri-
ority order of "2", while the second EssentialProperty in-
dicates that the next 50 pieces, that is, the 101st to 150th
segments (or subsegments), have a priority order of "1".
Moreover, the third EssentialProperty indicates that the
further next 70 pieces, that is, the 151st to 220th seg-
ments (or subsegments), have a priority order of "2".
[0496] Thus, in the MPD file, it is also possible to cope
with temporal changes in the priority flag and the priority
order and select a suitable occlusion image, by providing
EssentialProperty for each period including several seg-
ments (frames) and describing the priority flag and the
priority order of each time (period).
[0497] In such a case, in the file generation apparatus
11, in step S13 of Fig. 7, the MPD file generation unit 33
generates an MPD file that describes EssentialProperty
in which value includes the selection information flag and
the selection information value shown in Fig. 17 and the
number of segments indicating a period.
[0498] Furthermore, in the client device 71, a process
similar to the selection order list generation process de-
scribed with reference to Fig. 26 is performed. However,
the priority flag and the priority order in each segment
(frame) are read from the MPD file acquired in step S211,
without the process of step S212 being performed.
[0499] In the fifth embodiment and Modification 1 of
the fifth embodiment described above, by simultaneously
distributing a priority flag and a priority order as Quality

information of the ISO Base media file, and distributing
a priority flag and a priority order for each segment (or
subsegment) with the MPD file, it becomes possible to
change the priority flag and the priority order for each
time period. With this operation, the client device 71 can
select a suitable occlusion image for each time period.
[0500] Furthermore, for example, for an occlusion im-
age according to a viewpoint position of the user at the
start of content reproduction, the occlusion image may
be stored in an MPD file to be supplied to the client device
71.
[0501] In such a case, for example, the client device
71 includes a viewpoint position of the user at the current
time, generates a sending request for requesting sending
of the MPD file, and sends to the server.
[0502] Then, the server that has received the sending
request from the client device 71 selects several occlu-
sion images at a position near the viewpoint position of
the user included in the sending request, among the plu-
rality of occlusion images being held.
[0503] Then, the server generates an MPD file includ-
ing the selected occlusion image, and sends to the client
device 71. Doing like this enables the client device 71 to
obtain a suitable occlusion image without selecting an
occlusion image on the client device 71 side, immediately
after the content reproduction starts. Note that, thereaf-
ter, the client device 71 selects an occlusion image in
accordance with the technique described in each of the
above-described embodiments, and acquires from the
server.
[0504] Note that the process of generating an MPD file
including an occlusion image may be performed by the
file generation apparatus 11. In such a case, the upload
unit 35 receives a sending request including a viewpoint
position, the MPD file generation unit 33 generates an
MPD file including an occlusion image, and the upload
unit 35 sends the MPD file to the client device 71.

<Configuration example of computer>

[0505] Meanwhile, the series of processes described
above can be executed by hardware or also executed by
software. In a case where the series of processes are
performed by software, a program that configures the
software is installed in a computer. Here, examples of
the computer include, for example, a computer that is
built in dedicated hardware, a general-purpose personal
computer that can perform various functions by being
installed with various programs, and the like.
[0506] Fig. 27 is a block diagram showing a configu-
ration example of hardware of a computer that executes
the series of processes described above in accordance
with a program.
[0507] In the computer, a central processing unit (CPU)
501, a read only memory (ROM) 502, and a random ac-
cess memory (RAM) 503 are mutually connected by a
bus 504.
[0508] The bus 504 is further connected with an in-
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put/output interface 505. To the input/output interface
505, an input unit 506, an output unit 507, a recording
unit 508, a communication unit 509, and a drive 510 are
connected.
[0509] The input unit 506 includes a keyboard, a
mouse, a microphone, an imaging element, and the like.
The output unit 507 includes a display, a speaker, and
the like. The recording unit 508 includes a hard disk, a
nonvolatile memory, and the like. The communication
unit 509 includes a network interface or the like. The drive
510 drives a removable recording medium 511 such as
a magnetic disk, an optical disk, a magneto-optical disk,
or a semiconductor memory.
[0510] In the computer configured as described above,
the series of processes described above are performed,
for example, by the CPU 501 loading the program re-
corded in the recording unit 508 into the RAM 503 via
the input/output interface 505 and the bus 504, and ex-
ecuting.
[0511] The program executed by the computer (CPU
501) can be provided by being recorded on, for example,
the removable recording medium 511 as a package me-
dium or the like. Furthermore, the program can be pro-
vided via a wired or wireless transmission medium such
as a local area network, the Internet, or digital satellite
broadcasting.
[0512] In the computer, by attaching the removable re-
cording medium 511 to the drive 510, the program can
be installed in the recording unit 508 via the input/output
interface 505. Furthermore, the program can be received
by the communication unit 509 via a wired or wireless
transmission medium, and installed in the recording unit
508. Besides, the program can be installed in advance
in the ROM 502 and the recording unit 508.
[0513] Note that the program executed by the compu-
ter may be a program that performs processing in a
chronological order according to the order described in
this specification, or may be a program that performs
processing in parallel or at necessary timing such as
when a call is made.
[0514] Furthermore, the embodiments of the present
technology are not limited to the above-described em-
bodiments, and various modifications can be made with-
out departing from the scope of the present technology.
[0515] For example, the present technology can have
a cloud computing configuration in which one function is
shared and processed in cooperation by a plurality of
devices via a network.
[0516] Furthermore, each step described in the above-
described flowchart can be executed by one device, and
also shared and executed by a plurality of devices.
[0517] Moreover, in a case where one step includes a
plurality of processes, the plurality of processes included
in the one step can be executed by one device, and also
shared and executed by a plurality of devices.
[0518] Moreover, the present technology can also be
configured as follows.
[0519]

(1) An image processing apparatus including:
an MPD file processing unit configured to select an
occlusion image to be acquired, on the basis of in-
formation regarding a viewpoint position of the oc-
clusion image included in an MPD file, from among
a plurality of the occlusion images indicated by the
MPD file.
(2) The image processing apparatus according to
(1), in which
the MPD file processing unit selects the occlusion
image of a number according to a transmission band.
(3) The image processing apparatus according to (1)
or (2), further including:
an acquisition unit configured to acquire the occlu-
sion image selected by the MPD file processing unit.
(4) The image processing apparatus according to
any one of (1) to (3), in which
the MPD file processing unit selects the occlusion
image sequentially from one in which a viewpoint
position of the occlusion image is closer to a view-
point position of a user.
(5) The image processing apparatus according to
any one of (1) to (4), in which
the information regarding a viewpoint position of the
occlusion image is coordinate information indicating
a viewpoint position of the occlusion image.
(6) The image processing apparatus according to
any one of (1) to (4), in which
the information regarding a viewpoint position of the
occlusion image is direction information indicating a
direction of a viewpoint position of the occlusion im-
age viewed from a reference position.
(7) The image processing apparatus according to
(6), in which
the information regarding a viewpoint position of the
occlusion image is the direction information, and dis-
tance information indicating a distance from the ref-
erence position to a viewpoint position of the occlu-
sion image.
(8) The image processing apparatus according to
any one of (1) to (7), in which
the MPD file processing unit selects the occlusion
image on the basis of at least one of: the information
regarding a viewpoint position of the occlusion im-
age; or information regarding a depth of the occlu-
sion image included in the MPD file.
(9) The image processing apparatus according to
(8), in which
for each of the occlusion images, the MPD file in-
cludes: selection information indicating which infor-
mation is included out of the information regarding
a viewpoint position of the occlusion image and the
information regarding the depth of the occlusion im-
age; and information indicated by the selection in-
formation.
(10) The image processing apparatus according to
any one of (1) to (9), in which
the MPD file processing unit selects the occlusion
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image by further using information regarding a pri-
ority of the occlusion image.
(11) The image processing apparatus according to
(10), in which
the MPD file processing unit selects the occlusion
image for each time by using information regarding
a priority of the occlusion image determined for each
time.
(12) The image processing apparatus according to
(11), in which
for each of the occlusion images, the MPD file in-
cludes: information indicating the period; and infor-
mation regarding a priority of the occlusion image in
the period, for each period of a plurality of periods.
(13) The image processing apparatus according to
(11), in which
information regarding a priority of the occlusion im-
age is included in a file that stores information re-
garding a quality of a content to be reproduced using
the occlusion image.
(14) The image processing apparatus according to
any one of (1) to (13), in which
the MPD file includes viewpoint position information
indicating a range of a viewpoint position of a user
in which the occlusion image can be used, and
the MPD file processing unit selects the occlusion
image to be acquired, on the basis of the viewpoint
position information, from the occlusion images in
which a viewpoint position of the user is within the
range among the plurality of the occlusion images.
(15) The image processing apparatus according to
(14), further including:
a display information generation unit configured to
generate and output display information indicating
that a viewpoint position of the user is outside a dis-
play range of a content to be reproduced using the
occlusion image, in a case where there are none of
the occlusion images in which a viewpoint position
of the user is within the range.
(16) An image processing method including:
a step of selecting an occlusion image to be acquired,
on the basis of information regarding a viewpoint po-
sition of the occlusion image included in an MPD file,
from among a plurality of the occlusion images indi-
cated by the MPD file.
(17) A program for causing a computer to execute
processing including:
a step of selecting an occlusion image to be acquired,
on the basis of information regarding a viewpoint po-
sition of the occlusion image included in an MPD file,
from among a plurality of the occlusion images indi-
cated by the MPD file.
(18) A file generation apparatus including:

an MPD file generation unit configured to gen-
erate an MPD file including information regard-
ing a viewpoint position of an occlusion image
for a plurality of the occlusion images; and

a communication unit to send the MPD file.

(19) The file generation apparatus according to (18),
in which
information regarding a viewpoint position of the oc-
clusion image is coordinate information indicating a
viewpoint position of the occlusion image.
(20) The file generation apparatus according to (18),
in which
information regarding a viewpoint position of the oc-
clusion image is direction information indicating a
direction of a viewpoint position of the occlusion im-
age viewed from a reference position.
(21) The file generation apparatus according to (20),
in which
information regarding a viewpoint position of the oc-
clusion image is the direction information, and dis-
tance information indicating a distance from the ref-
erence position to a viewpoint position of the occlu-
sion image.
(22) The file generation apparatus according to any
one of (18) to (21), in which
the MPD file includes, for each occlusion, at least
one of: information regarding a viewpoint position of
the occlusion image; or information regarding a
depth of the occlusion image.
(23) The file generation apparatus according to (22),
in which
for each of the occlusion images, the MPD file in-
cludes: selection information indicating which infor-
mation is included out of information regarding a
viewpoint position of the occlusion image and infor-
mation regarding a depth of the occlusion image;
and information indicated by the selection informa-
tion.
(24) The file generation apparatus according to any
one of (18) to (23), in which
the MPD file includes information regarding a priority
of the occlusion image.
(25) The file generation apparatus according to (24),
in which
for each of the occlusion images, for each period of
a plurality of periods, the MPD file includes: informa-
tion indicating the period; and information regarding
a priority of the occlusion image in the period.
(26) The file generation apparatus according to any
one of (18) to (25), in which
the MPD file includes viewpoint position information
indicating a range of a viewpoint position of a user
in which the occlusion image can be used.
(27) A file generation method including the steps of:

generating an MPD file including information re-
garding a viewpoint position of an occlusion im-
age for a plurality of the occlusion images; and
sending the MPD file.

(28) A program for causing a computer to execute
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processing including the steps of:

generating an MPD file including information re-
garding a viewpoint position of an occlusion im-
age for a plurality of the occlusion images; and
sending the MPD file.

REFERENCE SIGNS LIST

[0520]

11 File generation apparatus
33 MPD file generation unit
35 Upload unit
71 Client device
93 MPD file processing unit
94 Segment file acquisition unit
113 Display information generation unit

Claims

1. An image processing apparatus comprising:
an MPD file processing unit configured to select an
occlusion image to be acquired, on a basis of infor-
mation regarding a viewpoint position of the occlu-
sion image included in an MPD file, from among a
plurality of the occlusion images indicated by the
MPD file.

2. The image processing apparatus according to claim
1, wherein
the MPD file processing unit selects the occlusion
image of a number according to a transmission band.

3. The image processing apparatus according to claim
1, further comprising:
an acquisition unit configured to acquire the occlu-
sion image selected by the MPD file processing unit.

4. The image processing apparatus according to claim
1, wherein
the MPD file processing unit selects the occlusion
image sequentially from one in which a viewpoint
position of the occlusion image is closer to a view-
point position of a user.

5. The image processing apparatus according to claim
1, wherein
the information regarding a viewpoint position of the
occlusion image is coordinate information indicating
a viewpoint position of the occlusion image.

6. The image processing apparatus according to claim
1, wherein
the information regarding a viewpoint position of the
occlusion image is direction information indicating a
direction of a viewpoint position of the occlusion im-

age viewed from a reference position.

7. The image processing apparatus according to claim
6, wherein
the information regarding a viewpoint position of the
occlusion image is the direction information, and dis-
tance information indicating a distance from the ref-
erence position to a viewpoint position of the occlu-
sion image.

8. The image processing apparatus according to claim
1, wherein
the MPD file processing unit selects the occlusion
image on a basis of at least one of: the information
regarding a viewpoint position of the occlusion im-
age; or information regarding a depth of the occlu-
sion image included in the MPD file.

9. The image processing apparatus according to claim
8, wherein
for each of the occlusion images, the MPD file in-
cludes: selection information indicating which infor-
mation is included out of the information regarding
a viewpoint position of the occlusion image and the
information regarding the depth of the occlusion im-
age; and information indicated by the selection in-
formation.

10. The image processing apparatus according to claim
1, wherein
the MPD file processing unit selects the occlusion
image by further using information regarding a pri-
ority of the occlusion image.

11. The image processing apparatus according to claim
10, wherein
the MPD file processing unit selects the occlusion
image for each time by using information regarding
a priority of the occlusion image determined for each
time.

12. The image processing apparatus according to claim
11, wherein
for each of the occlusion images, the MPD file in-
cludes: information indicating the period; and infor-
mation regarding a priority of the occlusion image in
the period, for each of a plurality of periods.

13. The image processing apparatus according to claim
11, wherein
information regarding a priority of the occlusion im-
age is included in a file that stores information re-
garding a quality of a content to be reproduced using
the occlusion image.

14. The image processing apparatus according to claim
1, wherein
the MPD file includes viewpoint position information
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indicating a range of a viewpoint position of a user
in which the occlusion image can be used, and
the MPD file processing unit selects the occlusion
image to be acquired, on a basis of the viewpoint
position information, from the occlusion images in
which a viewpoint position of the user is within the
range among the plurality of the occlusion images.

15. The image processing apparatus according to claim
14, further comprising:
a display information generation unit configured to
generate and output display information indicating
that a viewpoint position of the user is outside a dis-
play range of a content to be reproduced using the
occlusion image, in a case where there are none of
the occlusion images in which a viewpoint position
of the user is within the range.

16. An image processing method comprising:
a step of selecting an occlusion image to be acquired,
on a basis of information regarding a viewpoint po-
sition of the occlusion image included in an MPD file,
from among a plurality of the occlusion images indi-
cated by the MPD file.

17. A program for causing a computer to execute
processing comprising:
a step of selecting an occlusion image to be acquired,
on a basis of information regarding a viewpoint po-
sition of the occlusion image included in an MPD file,
from among a plurality of the occlusion images indi-
cated by the MPD file.

18. A file generation apparatus comprising:

an MPD file generation unit configured to gen-
erate an MPD file including information regard-
ing a viewpoint position of an occlusion image
for a plurality of the occlusion images; and
a communication unit configured to send the
MPD file.

19. A file generation method comprising the steps of:

generating an MPD file including information re-
garding a viewpoint position of an occlusion im-
age for a plurality of the occlusion images; and
sending the MPD file.

20. A program for causing a computer to execute
processing comprising the steps of:

generating an MPD file including information re-
garding a viewpoint position of an occlusion im-
age for a plurality of the occlusion images; and
sending the MPD file.

61 62 



EP 3 633 628 A1

33



EP 3 633 628 A1

34



EP 3 633 628 A1

35



EP 3 633 628 A1

36



EP 3 633 628 A1

37



EP 3 633 628 A1

38



EP 3 633 628 A1

39



EP 3 633 628 A1

40



EP 3 633 628 A1

41



EP 3 633 628 A1

42



EP 3 633 628 A1

43



EP 3 633 628 A1

44



EP 3 633 628 A1

45



EP 3 633 628 A1

46



EP 3 633 628 A1

47



EP 3 633 628 A1

48



EP 3 633 628 A1

49



EP 3 633 628 A1

50



EP 3 633 628 A1

51



EP 3 633 628 A1

52



EP 3 633 628 A1

53



EP 3 633 628 A1

54



EP 3 633 628 A1

55



EP 3 633 628 A1

56



EP 3 633 628 A1

57



EP 3 633 628 A1

58

5

10

15

20

25

30

35

40

45

50

55



EP 3 633 628 A1

59

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Non-patent literature cited in the description

• Media presentation description and segment for-
mats. ISO/IEC 23009-1 Information technology-Dy-
namic adaptive streaming over HTTP (DASH), April
2012 [0008]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

