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tion processing method, and a program are provided.

An information processing device including a display
controller that controls display for a first user on the basis
of a background image arranged in a virtual space with
reference to a position of the first user in the virtual space,
and an object related to a second user arranged in the
virtual space so as to maintain a relative positional rela-
tionship between the first user and the second user in
the virtual space.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an information
processing device, an information processing method,
and a program.

BACKGROUND ART

[0002] In recent years, a so-called omnidirectional im-
age (360-degree image) acquired by an omnidirectional
camera or the like for capturing images in all upper, lower,
right, and left directions has been displayed (for example,
Patent Document 1 below). By viewing such an image,
the user can feel as if he/she exists in a space inside the
image, for example.

CITATION LIST

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-open No. 2016-105593

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] There has been a demand for a technology for
viewing an image as described above while virtually shar-
ing it with other users.

SOLUTIONS TO PROBLEMS

[0005] According to the present disclosure, provided
is an information processing device including a display
controller that controls display for a first user on the basis
of a background image arranged in a virtual space with
reference to a position of the first user in the virtual space,
and an object related to a second user arranged in the
virtual space so as to maintain a relative positional rela-
tionship between the first user and the second user in
the virtual space.
[0006] Additionally, according to the present disclo-
sure, provided is an information processing method in-
cluding controlling display for a first user on the basis of
a background image arranged in a virtual space with ref-
erence to a position of the first user in the virtual space,
and an object related to a second user arranged in the
virtual space so as to maintain a relative positional rela-
tionship between the first user and the second user in
the virtual space.
[0007] Additionally, according to the present disclo-
sure, provided is a program for causing a computer to
implement a function of controlling display for a first user
on the basis of a background image arranged in a virtual
space with reference to a position of the first user in the

virtual space, and an object related to a second user ar-
ranged in the virtual space so as to maintain a relative
positional relationship between the first user and the sec-
ond user in the virtual space.

EFFECTS OF THE INVENTION

[0008] As described above, according to the present
disclosure, it is possible to view an image while virtually
sharing the image with another user.
[0009] Note that the above-mentioned effects are not
necessarily limiting, and any of the effects shown in the
present specification or other effects that can be grasped
from the present specification can be exerted in addition
to or instead of the above-mentioned effects.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

Fig. 1 is an explanatory drawing for describing iden-
tification of a field of view area in displaying an om-
nidirectional image on an HMD.
Fig. 2 is an explanatory drawing for describing an
example of an experience of viewing while virtually
sharing an omnidirectional image among multiple
users.
Fig. 3 is an explanatory drawing for describing an
example in which all avatars and all virtual cameras
are arranged in a preferred viewing position.
Fig. 4 is a block diagram showing a configuration
example of an information processing system of an
embodiment of the present disclosure.
Fig. 5 is an explanatory drawing showing a specific
example of a relative position management coordi-
nate system.
Fig. 6 is a block diagram showing a configuration
example of an HMD1 of the embodiment.
Fig. 7 is an explanatory drawing showing an example
of the arrangement of avatars and a virtual dome-
like screen in a virtual space of the embodiment.
Fig. 8 is an explanatory drawing showing an example
of the arrangement of the avatars and the virtual
dome-like screen in the virtual space of the embod-
iment.
Fig. 9 is an explanatory drawing showing an example
of a field of view image V1 generated from the view-
point of a virtual camera VC1 shown in Fig. 7.
Fig. 10 is a flowchart showing an operation example
of the HMD1 of the embodiment.
Fig. 11 is an explanatory drawing for describing Mod-
ification 1.
Fig. 12 is an explanatory drawing for describing Mod-
ification 1.
Fig. 13 is an explanatory drawing for describing Mod-
ification 1.
Fig. 14 is an explanatory drawing for describing Mod-
ification 1.
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Fig. 15 is an explanatory drawing for describing Mod-
ification 1.
Fig. 16 is an explanatory drawing showing a virtual
space set in Modification 2.
Fig. 17 is an explanatory drawing showing an exam-
ple of a bird’s-eye view image V2 displayed on a
display unit 17 in Modification 3.
Fig. 18 is an explanatory drawing showing a hard-
ware configuration example.

MODE FOR CARRYING OUT THE INVENTION

[0011] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Note that, in the
present specification and the drawings, components hav-
ing substantially the same functional configuration will be
assigned the same reference numerals and redundant
description will be omitted.
[0012] Additionally, in the present specification and the
drawings, multiple components having substantially the
same functional configuration are sometimes distin-
guished by assigning different alphabets after the same
reference numeral. However, note that, in cases where
it is not necessary to distinguish each of multiple com-
ponents having substantially the same functional config-
uration, only the same reference numeral will be as-
signed.
[0013] Note that the description will be given in the fol-
lowing order.

<<1. Background>>
<<2. Configuration>>

<2-1. Overall configuration>
<2-2. Configuration of HMD>

<<3. Operation>>
<<4. Modifications>>

<4-1. Modification 1>
<4-2. Modification 2>
<4-3. Modification 3>

<<5. Hardware configuration example>>
<<6. Conclusion>>

<<1. Background>>

[0014] Before describing an information processing
system of an embodiment of the present disclosure, first,
the context of creating the information processing system
of the embodiment will be described.
[0015] In recent years, an omnidirectional image ac-
quired by an omnidirectional camera or the like for cap-
turing images in all of upper, lower, right, and left direc-
tions has been displayed. Note that, in the present spec-
ification, an image is not limited to a still image, and is

used as an expression including a dynamic image. Ad-
ditionally, an omnidirectional image is not limited to an
image obtained by image capturing, and may be a com-
puter-generated image (computer graphics).
[0016] The omnidirectional image is projected and dis-
played on a dome-like (spherical or hemispherical)
screen (dome-like screen) by a projector, for example.
In such a case, the central position (central position of
the sphere or the hemisphere) corresponds to the cam-
era position at the time of capturing the omnidirectional
image, and thus the central position is the preferred view-
ing position.
[0017] Additionally, it is also possible to display an om-
nidirectional image on a display device mounted by a
user, such as a head mounted display (HMD). For ex-
ample, by cutting out, from the omnidirectional image, an
image corresponding to the user’s field of view (herein-
after referred to as a field of view image) identified ac-
cording to the user’s movement information and the like
and displaying the field of view image on the HMD, the
user can view the omnidirectional image while varying
the viewpoint. In such a case, to cut out the field of view
image from the omnidirectional image, a virtual dome-
like screen (virtual dome-like screen) and a virtual cam-
era may be arranged in a virtual space, and an image
captured by the virtual camera may be cut out as the field
of view image, for example.
[0018] Note that, in the present specification, an image
captured by a virtual camera is sometimes expressed as
an image generated (rendered) from the viewpoint of the
virtual camera. Additionally, in the present specification,
the position and orientation of a virtual camera VC10 are
sometimes referred to as the position and direction of the
viewpoint, respectively.
[0019] Fig. 1 is an explanatory drawing for describing
identification of a field of view area in displaying an om-
nidirectional image on the HMD. In the example illustrat-
ed in Fig. 1, a virtual dome-like screen VD10 is arranged
in a virtual space, and the virtual camera VC10 is ar-
ranged in the central position of the virtual dome-like
screen VD10. An omnidirectional image is virtually pro-
jected on the virtual dome-like screen VD10. Note that,
in the following description, virtually projecting an omni-
directional image on the virtual dome-like screen VD10
in the virtual space is sometimes expressed as arranging
the omnidirectional image in the virtual space. Addition-
ally, while Fig. 1 is illustrated in plan view for simplicity,
the virtual dome-like screen VD10 may be spherical or
hemispherical.
[0020] In the arrangement shown in Fig. 1, of the om-
nidirectional image virtually projected on the virtual
dome-like screen VD10, an image generated from the
viewpoint of the virtual camera VC10 is identified as a
field of view image, and the field of view image is dis-
played on the HMD. Additionally, the orientation of the
virtual camera VC10 (direction of viewpoint) may change
according to movement information of the user wearing
the HMD, and may change according to the orientation
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of the user (e.g., orientation of the user’s face), for ex-
ample. As a result, an area corresponding to the user’s
field of view (hereinafter referred to as a field of view
area) imaged by the virtual camera VC10 changes ac-
cording to the orientation of the user wearing the HMD.
[0021] Additionally, even in a case where the omnidi-
rectional image is viewed with the HMD, since the central
position of the virtual dome-like screen VD10 corre-
sponds to the camera position at the time of capturing
the omnidirectional image as shown in Fig. 1, with the
arrangement of the virtual camera VC10 as shown in Fig.
1, the user can have an excellent view of the omnidirec-
tional image. Hereinafter, the central position of such a
virtual dome-like screen is sometimes referred to as a
preferred viewing position.
[0022] According to such a configuration, even in the
case of viewing the omnidirectional image displayed on
the HMD, an effect similar to that in the case of viewing
at the central position of the actual dome-like screen de-
scribed above can be obtained. Additionally, the user is
allowed to feel as if he/she moves to a space surrounded
by an omnidirectional image.
[0023] Here, it is assumed that a more realistic expe-
rience is desired, such an experience in which multiple
users virtually share and view an omnidirectional image,
for example, or an experience in which multiple users
move to a space surrounded by an omnidirectional image
and have a conversation, for example.
[0024] In order to achieve such an experience, an ob-
ject indicating each user (hereinafter referred to as an
avatar), for example, may be displayed together with the
omnidirectional image on the HMD worn by each user,
for example, so that the presence of other users can be
recognized. Additionally, it is also possible to achieve
conversation between users by performing display and
sound output such that an avatar corresponding to the
user issues a message in response to the user’s opera-
tion or actual generation.
[0025] Fig. 2 is an explanatory drawing for describing
an example of an experience of viewing while virtually
sharing an omnidirectional image among multiple users.
In the example shown in Fig. 2, similar to the example
shown in Fig. 1, a virtual dome-like screen VD20 is dis-
posed in a virtual space, and an omnidirectional image
is virtually projected. Additionally, in the example shown
in Fig. 2, multiple avatars A21 to A23, each representing
a user, are arranged inside the virtual dome-like screen
VD20, and virtual cameras VC21 to VC23 are arranged
in positions corresponding to the respective avatars (e.g.,
positions of heads of respective avatars). The orientation
of the avatars A21 to A23 and the virtual cameras VC21
to VC23 may change according to the orientation of the
users. According to such a configuration, a user can see
another user’s avatar by looking sideways, for example.
That is, the omnidirectional image can be used as a back-
ground image, and a field of view image including a partial
area of the omnidirectional image and an avatar of an-
other user can be generated. Note that while virtual cam-

eras VC21 to VC23 are illustrated in Fig. 2, the virtual
cameras VC21 to VC23 are invisible, and the virtual cam-
era VC21 to VC23 is not included in the field of view
image presented to each user.
[0026] However, in the example shown in Fig. 2, only
the virtual camera VC22 is arranged at the central posi-
tion (preferred viewing position) of the virtual dome-like
screen VD20, and the virtual camera VC21 and the virtual
camera VC23 are arranged in other positions. For this
reason, distortion or the like may occur in the field of view
image generated from the viewpoint of the virtual camera
VC21 and the virtual camera VC23. This may deteriorate
viewing quality for a user who is presented with such a
field of view image.
[0027] Hence, it may be considered to arrange all av-
atars and all virtual cameras in the preferred viewing po-
sition. Fig. 3 is an explanatory drawing for describing an
example in which all avatars and all virtual cameras are
arranged in the preferred viewing position.
[0028] As shown in Fig. 3, in a case where all avatars
A31 to A33 and all virtual cameras are arranged in the
central position of a virtual dome-like screen VD30, all of
the users can view a field of view image generated from
a viewpoint arranged in the preferred viewing position.
However, since the avatars of all of the users are ar-
ranged in the same position, a user cannot see another
user’s avatar by looking sideways, for example, and can-
not fully feel the sense of sharing the omnidirectional im-
age with other users.
[0029] Hence, an embodiment of the present disclo-
sure has been made in view of the above circumstance.
According to the present embodiment, avatars are ar-
ranged while maintaining the relative positional relation-
ship between users, and a field of view image generated
from a viewpoint arranged in a preferred viewing position
is presented to each user. With this configuration, the
user can view the image with high quality while fully feel-
ing the sense of sharing the omnidirectional image with
other users. Hereinafter, a configuration and operation
of an information processing system of the embodiment
of the present disclosure having such an effect will be
described in sequence.

<<2. Configuration>>

<2-1. Overall configuration>

[0030] First, an overall configuration of the information
processing system of the embodiment of the present dis-
closure will be described with reference to Fig. 4. Fig. 4
is a block diagram showing a configuration example of
the information processing system of the embodiment of
the present disclosure.
[0031] As shown in Fig. 4, an information processing
system 9 of the embodiment includes an HMD1, a distri-
bution server 2, an avatar management server 3, a dis-
tributor terminal 4, and a communication network 5.
[0032] The HMD1 is an information processing device
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worn by a user. Hereinafter, the user wearing the HMD1
is sometimes referred to as the wearing user of the
HMD1. In the example shown in Fig. 1, since a user UA
wears an HMD1A and a user UB wears an HMD1B, the
wearing user of the HMD1A is the user UA and the wear-
ing user of the HMD1B is the user UB.
[0033] The HMD1 is connected to the communication
network 5, receives an omnidirectional image (an exam-
ple of background image) from the distribution server 2,
and receives information (user information) regarding us-
ers including other users from the avatar management
server 3. Additionally, the HMD1 transmits, to the avatar
management server 3, information regarding the user
wearing the HMD1.
[0034] Moreover, the HMD1 displays a field of view
image generated from the viewpoint of a preferred view-
ing position, on the basis of the omnidirectional image
(an example of background image) arranged in a virtual
space and an avatar arranged in the virtual space on the
basis of the user information. A more detailed configura-
tion of the HMD1 will be described later with reference
to Fig. 6.
[0035] As shown in Fig. 4, the distribution server 2 is
an information processing device having an image stor-
age unit 22. The distribution server 2 distributes (sends)
the omnidirectional image to the HMD1A and the HMD1B
through the communication network 5. For example, the
distribution server 2 may distribute an omnidirectional
image received from the distributor terminal 4 through
the communication network 5 to the HMD1, or may dis-
tribute an omnidirectional image stored in the image stor-
age unit 22 to the HMD1.
[0036] Note that the image storage unit 22 may store
(accumulate) an omnidirectional image received from the
distributor terminal 4 through the communication network
5, or may store an omnidirectional image prepared in
advance. Additionally, while Fig. 4 shows an example in
which the distribution server 2 has the image storage unit
22, the embodiment is not limited to such an example,
and the image storage unit 22 may be included in another
device connected to the communication network 5, for
example.
[0037] As shown in Fig. 4, the avatar management
server 3 has a user information storage unit 32. The av-
atar management server 3 manages user information on
the basis of information acquired by the HMD1 and re-
ceived from the HMD1 through the communication net-
work 5, and stores the user information in, for example,
the user information storage unit 32. Note that while Fig.
4 shows an example in which the avatar management
server 3 has the user information storage unit 32, the
embodiment is not limited to such an example, and the
user information storage unit 32 may be included in an-
other device connected to the communication network
5, for example.
[0038] Additionally, the avatar management server 3
transmits user information regarding users including us-
ers other than the wearing user of the HMD1, to the HMD1

through the communication network 5. The avatar man-
agement server 3 may transmit real-time user information
to the HMD1, or may transmit past user information (his-
tory of user information) to the HMD1. Note that real-time
user information as used herein refers to information re-
garding a user who is currently viewing, and is not limited
strictly to information regarding the user at the current
time. Hence, real-time user information may include user
information acquired after a delay by communication or
a delay resulting from processing of the avatar manage-
ment server 3, for example.
[0039] User information may include behavioral infor-
mation regarding the behavior of the wearing user of the
HMD1, a relative position management coordinate sys-
tem indicating a relative positional relationship (relative
positional relationship) among the users, and a message
transmitted by the user, which are acquired by the HMD
1. User information may be stored in the user information
storage unit 32 in chronological order, and such a con-
figuration allows the avatar management server 3 to
transmit past user information to the HMD1.
[0040] Behavioral information may include posture in-
formation regarding the posture of the wearing user of
the HMD1. For example, posture information includes
information regarding the posture of the head, arm, hand,
and foot of the wearing user, and the facial expression
of the wearing user.
[0041] Additionally, behavioral information may in-
clude information regarding the positional movement of
the wearing user of the HMD1. The avatar management
server 3 manages the relative position management co-
ordinate system on the basis of information regarding the
positional movement of the user, for example.
[0042] The relative position management coordinate
system is a coordinate system for managing the relative
positional relationship among users independently of the
virtual space managed by each HMD1. Note that the rel-
ative position management coordinate system includes
not only the relative position among the users but also
information regarding the relative orientation among the
users. Additionally, as will be described later, the HMD1
arranges the avatars of the users on the basis of the
relative position management coordinate system.
[0043] Fig. 5 is an explanatory drawing showing a spe-
cific example of the relative position management coor-
dinate system. As shown in Fig. 5, the position and ori-
entation of the user UA, and the position and orientation
of the user UB are managed by the avatar management
server 3 in the relative position management coordinate
system.
[0044] For example, the avatar management server 3
may update the relative position management coordinate
system according to information regarding the positional
movement of the wearing user received from the HMD1,
for example. For this reason, the relative positional rela-
tionship between the user UA (first user) and the user
UB (second user) may change according to the positional
movement of the user UA or the user UB, for example.
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[0045] Additionally, the avatar management server 3
may determine the initial position and the initial orienta-
tion of each user in the relative position management
coordinate system on the basis of user information stored
in the user information storage unit 32, that is, past user
information, for example. For this reason, the relative po-
sitional relationship between the user UA (first user) and
the user UB (second user) may be identified on the basis
of past user information, for example.
[0046] For example, the avatar management server 3
may set, on the basis of past user information, a position
and an orientation of a user in the relative position man-
agement coordinate system at the time of his/her last
viewing as the initial position and the initial orientation of
the user in the relative position management coordinate
system. Additionally, the avatar management server 3
may set, on the basis of past user information, the aver-
age position and the average orientation of all the past
users as the initial position and the initial orientation of a
user. According to such a configuration, it is possible to
set the position and the orientation in which many users
have been excited in the past as the initial position and
the initial orientation.
[0047] Note that the embodiment is not limited to such
an example, and the avatar management server 3 may
randomly set the initial position and the initial orientation
of each user in the relative position management coor-
dinate system, or the initial position and the initial orien-
tation may be set by using a predetermined position and
orientation.
[0048] A message sent by the user may be text data
or voice data, for example. Note that text data may be
converted into speech data by speech synthesis tech-
nology, or speech data may be converted into text data
by speech recognition technology.
[0049] The message sent by the user is transmitted
from the HMD1 to the avatar management server 3, and
then transmitted from the avatar management server 3
to the HMD1 owned by the user who is the transmission
target. Note that it is also possible to send a message to
all the users, and it is also possible to send a message
to a specific user. Note that the message may be trans-
mitted directly from the HMD1 to another HMD1 without
passing through the avatar management server 3.
[0050] The distributor terminal 4 acquires an omnidi-
rectional image, and transmits it to the distribution server
2 through the communication network 5. For example,
the distributor terminal 4 may have an imaging unit and
acquire an omnidirectional image on the basis of imaging
by the imaging unit, or may acquire an omnidirectional
image on the basis of imaging by an unillustrated imaging
device connected to the distributor terminal 4. Addition-
ally, the distributor terminal 4 may acquire an omnidirec-
tional image by performing image processing such as
stitching on an image obtained by imaging.
[0051] The communication network 5 is a wired or wire-
less transmission path of information transmitted from a
device or system connected to the communication net-

work 5. For example, the communication network 5 may
include the Internet, a public network such as a telephone
network and a satellite communication network, various
local area networks (LANs) including Ethernet (regis-
tered trademark), a wide area network (WAN), or the like.
Additionally, the communication network 5 may also in-
clude a leased line network such as an internet protocol-
virtual private network (IP-VPN).

<2-2. Configuration of HMD>

[0052] Hereinabove, the overall configuration of the in-
formation processing system 9 of the embodiment has
been described. Subsequently, a configuration of the
HMD1 included in the information processing system 9
will be described with reference to Fig. 6. Fig. 6 is a block
diagram showing a configuration example of the HMD1
of the embodiment.
[0053] As shown in Fig. 6, the HMD1 is an information
processing device including a sensor unit 11, a commu-
nication unit 13, a controller 15, a display unit 17, and a
sound output unit 19.
[0054] The sensor unit 11 acquires behavioral infor-
mation regarding the behavior of the wearing user of the
HMD1 by sensing. The sensor unit 11 may include, for
example, an acceleration sensor, a gyro sensor, a cam-
era, a microphone, a geomagnetic sensor, a distance
measurement sensor, a force sensor, and the like.
[0055] For example, the sensor unit 11 may acquire
posture information regarding the wearing user’s head
posture (face orientation, head angle, and the like), arm,
hand, foot posture, and facial expression as behavioral
information. Note that the facial expression of the wearing
user may be acquired by a camera (an example of sensor
unit 11) arranged inside the HMD1. Additionally, the sen-
sor unit 11 may acquire speech of the user as behavioral
information. The sensor unit 11 may acquire information
regarding the positional movement of the user as behav-
ioral information.
[0056] Note that behavioral information is not limited
to the example of being acquired by the sensor unit 11
of the HMD1 and may be acquired by an external sensor
or input device (such as a controller) connected to the
HMD1. For example, information regarding the positional
movement of the user may be acquired by a camera or
an input device operated by the wearing user arranged
outside the HMD1. Additionally, posture information re-
garding the posture of the user’s arm, hand, and foot may
be acquired by a camera or a distance measurement
sensor arranged outside the HMD1.
[0057] The communication unit 13 is a communication
interface that mediates communication between the
HMD1 and another device. The communication unit 13
supports any wireless communication protocol or wired
communication protocol, and establishes a communica-
tion connection with another device directly or through
the communication network 5 described with reference
to Fig. 4, for example. For example, the communication
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unit 13 transmits, to the avatar management server 3,
user information acquired by the sensor unit 11 or another
sensor or input device connected to the HMD1. Addition-
ally, the communication unit 13 receives an omnidirec-
tional image from the distribution server 2. Moreover, the
communication unit 13 receives, from the avatar man-
agement server 3, user information also including infor-
mation regarding other users (users other than wearing
user of HMD1). Note that the user information that the
communication unit 13 receives from the avatar manage-
ment server 3 may include behavioral information on an-
other user, a relative position management coordinate
system, and a message sent by the other user.
[0058] Additionally, the communication unit 13 may re-
ceive information from a sensor or input device outside
the HMD1 and transmit the received information to the
avatar management server 3. For example, the commu-
nication unit 13 may receive information regarding the
positional movement of the user from an external sensor
or input device, and transmit the information to the avatar
management server 3. Additionally, the communication
unit 13 may receive a message that the user of the HMD1
desires to send from an external input device, and trans-
mit the message to the avatar management server 3 or
to another HMD1.
[0059] The controller 15 controls the operation of each
configuration of the HMD1. Additionally, as shown in Fig.
6, the controller 15 also functions as a display controller
151 and a sound output controller 153.
[0060] The display controller 151 controls display for
the wearing user (first user) of the HMD1, that is, display
of the display unit 17, on the basis of the omnidirectional
image (background image) and the user information re-
ceived by the communication unit 13.
[0061] For example, the display controller 151 arrang-
es the omnidirectional image and the avatar of each user
(object representing each user) in the virtual space, and
generates a field of view image from a viewpoint arranged
in a position (such as head position) corresponding to
the position of the wearing user (first user) in the virtual
space. Then, the display controller 151 causes the dis-
play unit 17 to display the field of view image.
[0062] The display controller 151 arranges, on the ba-
sis of the relative position management coordinate sys-
tem received by the communication unit 13 from the av-
atar management server 3, the avatar of each user in the
virtual space so as to maintain the relative positional re-
lationship among the users in the virtual space. Note that
the avatars arranged by the display controller 151 may
include not only avatars of other users but also the avatar
of the wearing user. That is, the display controller 151
may control the display also on the basis of the avatar of
the wearing user (first user). According to such a config-
uration, the wearing user can view his/her own avatar,
and the immersion feeling is improved, for example.
[0063] Additionally, the display controller 151 may con-
trol, on the basis of user information, an avatar of a user
corresponding to the user information. For example, the

display controller 151 may control the posture of the av-
atar of each user on the basis of posture information of
each user. Here, posture information of each user may
include the above-described head posture (face orienta-
tion, head angle, and the like) and arm, hand, and foot
posture, for example. According to such a configuration,
it is possible for the user to obtain a stronger sense of
sharing the omnidirectional image and the virtual space
with other users.
[0064] Moreover, the display controller 151 arranges
the omnidirectional image in the virtual space with refer-
ence to the position of the wearing user (i.e., position of
avatar of wearing user) in the virtual space. Note that the
arrangement of the omnidirectional image in the virtual
space may be performed by arranging a virtual dome-
like screen for projecting the omnidirectional image in the
virtual space, for example.
[0065] Figs. 7 and 8 are explanatory drawings showing
an example of the arrangement of avatars and a virtual
dome-like screen in a virtual space. Note that Fig. 7 il-
lustrates the virtual space set by the display controller
151 of the HMD1A worn by the user UA, and Fig. 8 illus-
trates the virtual space set by the display controller 151
of the HMD1B worn by the user UB. That is, the wearing
user (first user) in Fig. 7 is the user UA, and the wearing
user (first user) in Fig. 8 is the user UB.
[0066] As shown in Fig. 7, the display controller 151 of
the HMD1A arranges an avatar AA of the user UA and
an avatar AB of the user UB so as maintain the relative
positional relationship between the users in the virtual
space, on the basis of the relative position management
coordinate system described with reference to Fig. 5. Ad-
ditionally, the display controller 151 of the HMD1A ar-
ranges the omnidirectional image (i.e., arranges virtual
dome-like screen VD1) with reference to the position of
the user UA (position of avatar AA) who is the wearing
user (first user).
[0067] More specifically, the display controller 151 of
the HMD1A arranges the omnidirectional image, so that
the position of the virtual camera VC1 as the viewpoint
is a predetermined preferred viewing position. In the em-
bodiment, since the preferred viewing position is the cen-
tral position of the virtual dome-like screen VD1, the vir-
tual dome-like screen VD1 is arranged such that the po-
sition of the virtual camera VC1 specified according to
the position of the user UA in the virtual space (e.g., head
position of avatar AA) is at the center. Note that the pre-
ferred viewing position is not limited to the central position
of the virtual dome-like screen VD1, and the preferred
viewing position may be set as appropriate.
[0068] Additionally, as shown in Fig. 8, the display con-
troller 151 of the HMD1B similarly arranges the avatar
AA of the user UA and the avatar AB of the user UB in
the virtual space so as maintain the relative positional
relationship between the users in the virtual space, on
the basis of the relative position management coordinate
system described with reference to Fig. 5. Additionally,
the display controller 151 of the HMD1B arranges the
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omnidirectional image (i.e., arranges virtual dome-like
screen VD2) in the virtual space with reference to the
position of the user UB (position of avatar AB) who is the
wearing user (first user).
[0069] Additionally, similar to the display controller 151
of the HMD1A, the display controller 151 of the HMD1B
arranges the omnidirectional image in the virtual space,
so that the position of the virtual camera VC2 as the view-
point is a predetermined preferred viewing position. For
example, the virtual dome-like screen VD2 is arranged
such that the position of the virtual camera VC2 specified
according to the position of the user UB in the virtual
space (e.g., head position of avatar AB) is at the center.
[0070] According to such a configuration, each user
can view the field of view image generated from the view-
point of the preferred viewing position, and can also view
the avatar of another user.
[0071] In addition, the display controller 151 may con-
trol the direction of the viewpoint (orientation of virtual
camera VC1) in accordance with the orientation of the
wearing user (first user). Note that the information on the
orientation of the wearing user may be provided from the
sensor unit 11 or may be provided from the avatar man-
agement server 3.
[0072] Fig. 9 is an explanatory drawing showing an ex-
ample of the field of view image V1 generated from the
viewpoint of the virtual camera VC1 shown in Fig. 7. That
is, the field of view image V1 of Fig. 9 is displayed on the
HMD1A worn by the user UA.
[0073] As shown in Fig. 9, the field of view image V1
includes the avatar AB of the user UB and a part of an
omnidirectional image E10. Additionally, as shown in Fig.
9, the field of view image V1 may include a part (hand)
of the avatar AA of the user UA who is the wearing user.
[0074] Note that while an example in which there is
only one user other than the wearing user has been de-
scribed in Figs. 7 to 9, a case where there are other mul-
tiple users is handled similarly. That is, avatars of other
multiple users may be arranged in a virtual space, and
the field of view image may include avatars of other mul-
tiple users.
[0075] Additionally, the display controller 151 may ar-
range and display the avatar in the virtual space on the
basis of past user information received from the avatar
management server 3. For example, in a case where the
omnidirectional image is a dynamic image, the avatar
may be arranged and displayed in the virtual space on
the basis of past user information which is not viewed at
the same time but the reproduction time of the moving
image is the same. According to such a configuration,
since avatars of users who are not viewing at the same
time can also be displayed, it is possible to obtain a sense
of unity with other users even when there are few users
viewing at the same time.
[0076] Note that the display controller 151 may control
the display so that an avatar based on real-time user
information (avatar of user who is viewing simultaneous-
ly) is distinguished from an avatar based on past user

information. For example, the display controller 151 may
control the display such that an avatar based on real-
time user information is emphasized. For example, the
display controller 151 may emphasize the avatar based
on real-time user information by enhancing transparency
of the avatar based on past user information, or may em-
phasize the avatar based on real-time user information
by displaying an effect around the avatar based on real-
time user information. Additionally, the display controller
151 may control the display such that an avatar based
on real-time user information is emphasized. Additional-
ly, the display controller 151 may display distinguishable
information (e.g., an icon) near one or both of the avatar
based on real-time user information and the avatar based
on past user information.
[0077] According to such a configuration, it is possible
to easily distinguish the avatar of the user who is viewing
at the same time. As will be described later, since it is
possible to communicate with the user who is viewing at
the same time, the emphasized display makes it possible
to determine whether it is possible to communicate with
the user corresponding to the avatar.
[0078] Additionally, the display controller 151 may per-
form display control regarding communication between
users. For example, the display controller 151 may dis-
play a message sent by another user (second user). For
example, the display controller 151 may display a mes-
sage at a position (e.g., near face of avatar of the user)
corresponding to the position of the user who sent the
message.
[0079] In addition, the display controller 151 may con-
trol the display such that when another user (second us-
er) sends a message to the wearing user (first user), an
avatar (hereinafter referred to as a message sending av-
atar) of the other user (second user) who sent the mes-
sage is emphasized. For example, the display controller
151 may emphasize the message sending avatar by en-
hancing transparency of avatars other than the message
sending avatar, or displaying an effect around the mes-
sage sending avatar. According to such a configuration,
even in a case where many avatars are displayed, for
example, it is possible to easily recognize the avatar who
sent the message. In particular, when displaying avatars
on the basis of past user information as described above,
many avatars are easily displayed and, therefore, such
emphasized display becomes more effective.
[0080] The sound output controller 153 controls sound
output by the sound output unit 19. For example, the
sound output controller 153 may control the sound output
unit 19 to acoustically output a message sent by another
user (second user). Additionally, the sound output con-
troller 153 may control sound output by the sound output
unit 19 so that a message can be heard from the position
of the avatar of another user (second user) who sent the
message. According to such a configuration, it is possible
for the wearing user to more strongly feel as if there are
other users nearby.
[0081] The display unit 17 is controlled by the display
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controller 151 to perform display for the wearing user of
the HMD1. For example, the display unit 17 may be ca-
pable of presenting different images to each eye of the
wearing user, and may be capable of presenting three-
dimensional view of the virtual space described above.
[0082] The sound output unit 19 is controlled by the
sound output controller 153 to perform sound output. The
sound output unit 19 may include multiple speakers, for
example, and the sound output unit 19 may be capable
of outputting sound (three-dimensional sound) in a three-
dimensional manner.

<<3. Operation>>

[0083] Hereinabove, configuration examples of the in-
formation processing system 9 and the HMD1 of the em-
bodiment have been described. Subsequently, an oper-
ation of the HMD1 of the embodiment will be described
with reference to Fig. 10. Fig. 10 is a flowchart showing
an operation example of the HMD1 of the embodiment.
[0084] As shown in Fig. 10, first, the sensor unit 11 or
a sensor connected to the HMD1 acquires behavioral
information regarding the behavior of the wearing user
by sensing (S102). Subsequently, the communication
unit 13 transmits the acquired behavioral information to
the avatar management server 3 (S104), and receives
user information regarding the user including other users
from the avatar management server 3 (S106). Moreover,
the communication unit 13 receives an omnidirectional
image from the distribution server 2 (S108).
[0085] Subsequently, the display controller 151 ar-
ranges the avatars of the users and the omnidirectional
image in the virtual space on the basis of the user infor-
mation (S110). Here, if a message is sent by another
user (YES in S112), the display controller 151 empha-
sizes the display of the avatar (message sending avatar)
of the user who sent the message, and displays a mes-
sage on the display unit 17 (S114). Note that the message
may be acoustically output from the sound output unit 19
instead of or in addition to the display output by the display
unit 17.
[0086] On the other hand, if there is no message sent
by another user (NO in S112), the display controller 151
causes all avatars to be displayed equally (S116). Note
that, in steps S114 and S116, as described above, the
display controller 151 causes the field of view image gen-
erated from the viewpoint arranged in the preferred view-
ing position in the virtual space to be displayed.
[0087] Hereinabove, the operation example of the
HMD1 of the embodiment has been described. Note that
the processing shown in Fig. 10 may be repeated as ap-
propriate.

<<4. Modifications>>

[0088] Hereinabove, an embodiment of the present
disclosure has been described. In the following, some
modifications of the embodiment will be described. Note

that each modification described below may be applied
to the present embodiment independently, or may be ap-
plied to the embodiment by combination. Additionally,
each modification may be applied instead of the config-
uration described in the embodiment, or may be applied
in addition to the configuration described in the embod-
iment.

<4-1. Modification 1>

[0089] In the above embodiment, an example in which
the display controller 151 controls the posture of the av-
atar of the user on the basis of the posture information
of the user has been described. However, the present
technology is not limited to such an example. For exam-
ple, in a case where posture information regarding the
posture of another user (second user) satisfies a prede-
termined condition, the display controller 151 may control
the posture of the avatar of the other user also on the
basis of the omnidirectional image arranged in the virtual
space. Such an example will be described as Modifica-
tion 1 with reference to Figs. 11 to 15. Figs. 11 to 15 are
explanatory drawings for describing Modification 1.
[0090] First, a virtual space set by an HMD1A worn by
a user UA will be considered. In Fig. 11, the wearing user
(first user) is the user UA, and a virtual camera VC3 is
arranged according to the position of the user UA. As
shown in Fig. 11, when a finger FA of an avatar AA of
the user UA is directed in a pointing direction DA, the
wearing user is considered to want to point at a point P3
of an omnidirectional image projected on a dome-like
screen VD3.
[0091] Here, a virtual space set by an HMD1B worn by
a user UB in a case where the control according to the
present modification is not performed will be considered.
In Fig. 12, the wearing user is the user UB, and a virtual
camera VC40 is arranged according to the position of
the user UB. As shown in Fig. 12, when the avatar AA of
the user UA is arranged according to the posture of the
user UA, the finger FA of the avatar AA is directed in the
direction DA as shown in Fig. 12. For this reason, it is
recognized by the user UB that the user UA points at a
point P40 of the omnidirectional image projected on a
dome-like screen VD40, and a line-of-sight GB of an av-
atar AB of the user UB (i.e., line-of-sight of user UB)
heads toward the point P40.
[0092] However, comparing Fig. 11 with Fig. 12, it can
be seen that the user UB is looking at a point different
from the point that the user UA originally wanted to point
at. Hence, in a case where it is determined that another
user (second user) is pointing (an example of predeter-
mined condition), a display controller 151 may control
the posture of the other user also on the basis of the
omnidirectional image. Note that a case of pointing to a
certain position of the omnidirectional image not only by
a finger but also by an object, an arm, or the like is handled
similarly.
[0093] For example, the display controller 151 of the
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present modification may control the posture of the avatar
of the other user such that the avatar of the other user
points at a position that the other user wants to point at,
on the basis of posture information on the other user and
the arranged omnidirectional image. Note that it is pos-
sible to identify the position that the other user wants to
point at, by an intersection of the pointing direction in the
virtual space set by the HMD worn by the other user and
the dome-like screen, for example.
[0094] Fig. 13 shows a control example of the avatar
of the other user by the display controller 151 according
to the above-described modification. Note that, in Fig.
13, the wearing user is a user UB, and a virtual camera
VC4 is arranged according to the position of the user UB.
As shown in Fig. 13, a line-of-sight GB of an avatar AB
of the user UB, i.e., line-of-sight of user UB), is directed
to a point P4 of a dome-like screen VD4. Here, the point
P4 corresponds to the point P3 shown in Fig. 11, and the
user UB can view the position in the omnidirectional im-
age that the user UA wanted to point at.
[0095] Additionally, the display controller 151 may sim-
ilarly control the direction of the line-of-sight of the avatar
(or orientation of the avatar’s face). Fig. 14 shows a virtual
space set by the HMD1A worn by the user UA on the
basis of the posture of the user UB in Fig. 13 in a case
where such control is not performed. That is, in Fig. 14,
the wearing user is the user UA, and a virtual camera
VC5 is arranged according to the position of the user UA.
In the example of Fig. 14, a point P50 of a dome-like
screen VD50 that the user UA wants to point at and a
point P51 which is ahead of the line-of-sight GB of the
avatar AB of the user UB are different.
[0096] Hence, in a case where it is determined that
another user (second user) directs his/her line-of-sight
to a point of the omnidirectional image (an example of
predetermined condition), the display controller 151 may
control the posture of the other user also on the basis of
the omnidirectional image. For example, as shown in Fig.
15, the display controller 151 of the present modification
may control the posture of the avatar AB so that the line-
of-sight GB of the avatar AB of the user UB heads toward
a point P5 of a dome-like screen VD5 that the user UA
wants to point at. Note that similar to Fig. 14, Fig. 15
shows a virtual space set by the HMD1A worn by the
user UA.
[0097] As has been described, according to the
present modification, it is possible to share the same po-
sition of the omnidirectional image among users, by the
direction of the line-of-sight or the direction of pointing.
In particular, in a case where the distance from the avatar
to the virtual dome-like screen in the virtual space is short,
a point ahead of the direction of the line-of-sight or the
pointing direction tends to differ between users as in Fig.
14. Hence, the present modification becomes more ef-
fective.

<4-2. Modification 2>

[0098] Additionally, in the above embodiment, an ex-
ample in which the viewpoint in the virtual space is a
position corresponding to the position of the wearing user
(e.g., head position of avatar of wearing user) has been
described. However, the present technology is not limited
to such an example. For example, the display controller
151 may arrange the viewpoint in a predetermined bird’s-
eye view position in the virtual space. Such an example
will be described as Modified example 2 with reference
to Figs. 16 and 17.
[0099] Fig. 16 is an explanatory drawing showing a vir-
tual space set in the present modification. Note that, in
Fig. 16, the wearing user may be a user UA or a user UB.
[0100] As shown in Fig. 16, a virtual camera VC6 is
arranged in a bird’s-eye view position from which the
wearing user can also be looked down on, and a display
controller 151 according to the present modification may
generate a bird’s-eye view image from the viewpoint of
the virtual camera VC6 and display the image on a display
unit 17. Note that, also in the present modification, a
dome-like screen VD6 is arranged such that the position
of the viewpoint is a preferred viewing position.
[0101] Note that the viewpoint may be moved from the
position corresponding to the position of the wearing user
to the bird’s-eye view position according to a user oper-
ation or the like.
[0102] Fig. 17 is an explanatory drawing showing an
example of a bird’s-eye view image V2 displayed on a
display unit 17 in the present modification. As shown in
Fig. 17, the bird’s-eye view image V2 can include avatars
AA to AE of many users, including an avatar of the wear-
ing user. Hence it is possible to look down on the posi-
tional relationship of multiple avatars.

<4-3. Modification 3>

[0103] In the above embodiment, an example in which
an omnidirectional image is used as the background im-
age has been described. However, the present technol-
ogy is not limited to such an example. Various images
may be used as the background image. For example, it
is also possible to use a high resolution image having a
high resolution such as a so-called 4K image or 8K image
as a background image.
[0104] In such a case, a display controller may arrange
an avatar in a virtual space, and arrange the high reso-
lution image in the virtual space with reference to the
position of the wearing user, so that the viewpoint is a
preset preferred viewing position, and generate a field of
view image from this viewpoint, for example.
[0105] Additionally, the background image may be an
image rendered (generated) by a computer (computer
graphics). In such a case, rendering of the background
image may be performed on the basis of information re-
garding the positional movement of the user.
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<<5. Hardware configuration example>>

[0106] Hereinabove, the embodiments of the present
disclosure have been described. Finally, a hardware con-
figuration of the information processing device of the em-
bodiment will be described with reference to Fig. 18. Fig.
18 is a block diagram showing an example of a hardware
configuration of the information processing device of the
embodiment. Note that an information processing device
900 shown in Fig. 18 can implement the above-described
HMD1, the distribution server 2, the avatar management
server 3, and the distributor terminal 4, for example. In-
formation processing by the HMD1, distribution server 2,
the avatar management server 3, and the distributor ter-
minal 4 of the embodiment is achieved by cooperation
of software and hardware described below.
[0107] As shown in Fig. 18, the information processing
device 900 includes a central processing unit (CPU) 901,
a read only memory (ROM) 902, a random access mem-
ory (RAM) 903, and a host bus 904a. Additionally, the
information processing device 900 includes a bridge 904,
an external bus 904b, an interface 905, an input device
906, an output device 907, a storage device 908, a drive
909, a connection port 911, a communication device 913,
and a sensor 915. The information processing device
900 may have a processing circuit such as a DSP or an
ASIC instead of or in addition to the CPU 901.
[0108] The CPU 901 functions as an arithmetic
processing unit and a controller, and controls the overall
operation in the information processing device 900 ac-
cording to various programs. Additionally, the CPU 901
may be a microprocessor. The ROM 902 stores pro-
grams, calculation parameters, and the like, used by the
CPU 901. The RAM 903 temporarily stores programs
used in the execution of the CPU 901, and parameters
and the like that appropriately change in the execution.
The CPU 901 can form the controller 15, for example.
[0109] The CPU 901, the ROM 902, and the RAM 903
are mutually connected by a host bus 904a including a
CPU bus and the like. The host bus 904a is connected
to an external bus 904b such as a peripheral component
interconnect/interface (PCI) bus through the bridge 904.
Note that the host bus 904a, the bridge 904, and the
external bus 904b do not necessarily need to be sepa-
rately configured, and these functions may be implement-
ed on one bus.
[0110] The input device 906 is implemented by a de-
vice such as a mouse, a keyboard, a touch panel, a but-
ton, a microphone, a switch, and a lever to which infor-
mation is input by the user, for example. Additionally, the
input device 906 may be a remote control device using
infrared rays or other radio waves, or may be an external
connection device such as a mobile phone or PDA cor-
responding to the operation of the information processing
device 900, for example. Moreover, the input device 906
may include, for example, an input control circuit or the
like that generates an input signal on the basis of the
information input by the user using the above input unit,

and outputs the generated input signal to the CPU 901.
The user of the information processing device 900 can
input various data into the information processing device
900 and instruct processing operations by operating the
input device 906.
[0111] The output device 907 includes a device capa-
ble of visually or aurally notifying the user of the acquired
information. Such devices include display devices such
as a CRT display device, a liquid crystal display device,
a plasma display device, an EL display device and a
lamp, sound output devices such as a speaker and a
headphone, a printer device, and the like. The output
device 907 outputs results obtained from various
processing performed by the information processing de-
vice 900, for example. Specifically, the display device
visually displays the results obtained from the various
processing performed by the information processing de-
vice 900 in various formats such as text, images, tables,
graphs, and the like. On the other hand, the sound output
device converts an audio signal including reproduced
speech data, sound data, and the like into an analog sig-
nal and aurally outputs the analog signal. The output de-
vice 907 can form the display unit 17 and the sound output
unit 19, for example.
[0112] The storage device 908 is a device for data stor-
age formed as an example of a storage unit of the infor-
mation processing device 900. The storage device 908
is implemented by a magnetic storage unit device such
as an HDD, a semiconductor storage device, an optical
storage device, a magneto-optical storage device, or the
like, for example. The storage device 908 may include a
storage medium, a recording device that records data in
the storage medium, a reading device that reads data
from the storage medium, a deletion device that deletes
data recorded in the storage medium, and the like. The
storage device 908 stores programs executed by the
CPU 901, various data, various data acquired from the
outside, and the like. The storage device 908 can form
the image storage unit 22 and the user information stor-
age unit 32, for example.
[0113] The drive 909 is a reader/writer for a storage
medium, and is built in or externally attached to the in-
formation processing device 900. The drive 909 reads
out information recorded in a removable storage medium
such as a mounted magnetic disk, optical disk, magneto-
optical disk, or semiconductor memory, and outputs the
information to the RAM 903. Additionally, the drive 909
can also write information into the removable storage me-
dium.
[0114] The connection port 911 is an interface con-
nected to an external device, and is a connection port to
an external device capable of data transmission by a uni-
versal serial bus (USB) or the like, for example.
[0115] The communication device 913 is a communi-
cation interface including a communication device or the
like for connecting to the network 920, for example. The
communication device 913 is a communication card for
wired or wireless local area network (LAN), long term
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evolution (LTE), Bluetooth (registered trademark), wire-
less USB (WUSB), or the like, for example. Additionally,
the communication device 913 may be a router for optical
communication, a router for asymmetric digital subscrib-
er line (ADSL), a modem for various communications, or
the like. The communication device 913 can transmit and
receive signals and the like according to a predetermined
protocol such as TCP/IP, for example, with the Internet
or another communication device, for example. The com-
munication device 913 can form the communication unit
13, for example.
[0116] The sensor 915 is various sensors such as an
acceleration sensor, a gyro sensor, a geomagnetic sen-
sor, an optical sensor, a sound sensor, a distance meas-
uring sensor, and a force sensor, for example. The sensor
915 acquires information regarding the state of the infor-
mation processing device 900 such as the posture and
movement speed of the information processing device
900, and information regarding the surrounding environ-
ment of the information processing device 900 such as
brightness and noise around the information processing
device 900. Additionally, the sensor 915 may include a
GPS sensor that receives GPS signals and measures
latitude, longitude and altitude of the device. The sensor
915 can form the sensor unit 11, for example.
[0117] Note that the network 920 is a wired or wireless
transmission path of information transmitted from a de-
vice connected to the network 920. For example, the net-
work 920 may include the Internet, a public network such
as a telephone network and a satellite communication
network, various local area networks (LANs) including
Ethernet (registered trademark), a wide area network
(WAN), or the like. Additionally, the network 920 may
include a leased line network such as an internet proto-
col-virtual private network (IP-VPN).
[0118] Hereinabove, an example of a hardware con-
figuration capable of implementing the functions of the
information processing device 900 of the embodiment
has been shown. Each of the components described
above may be implemented using a general-purpose
member, or may be implemented by hardware special-
ized for the function of each component. Accordingly, it
is possible to change the hardware configuration to be
used, as appropriate, according to the technical level at
each occasion of carrying out the embodiment.
[0119] Note that a computer program for implementing
each function of the information processing device 900
of the embodiment as described above can be prepared
and implemented on a PC or the like. Additionally, a com-
puter readable recording medium in which such a com-
puter program is stored can be provided. The recording
medium is, for example, a magnetic disk, an optical disk,
a magneto-optical disk, a flash memory or the like. Ad-
ditionally, the above computer program may be distrib-
uted through a network without using a recording medi-
um, for example.

<<6. Conclusion>>

[0120] As described above, according to the embodi-
ment of the present disclosure, it is possible to view an
image while virtually sharing the image with another user.
[0121] Hereinabove, the preferred embodiments of the
present disclosure have been described in detail with ref-
erence to the accompanying drawings. However, the
technical scope of the present disclosure is not limited
to such examples. It will be apparent to those skilled in
the art of the present disclosure that various changes or
modifications can be conceived within the scope of the
technical idea described in the claims. It is understood
that these also belong to the technical scope of the
present disclosure, as a matter of course.
[0122] For example, while an example in which the in-
formation processing device (HMD1) including the dis-
play unit performs display control processing has been
described in the above embodiment, the present tech-
nology is not limited to such an example. For example,
the function of generating an image to be displayed on
the display unit of another device may be understood as
a function as a display controller.
[0123] For example, an information processing device
(e.g., the distribution server 2, the avatar management
server 3, or the like shown in Fig. 4) connected to a display
device provided with a display unit through a communi-
cation network may have the above-described function
as a display controller. In such a case, an image including
a background image and an avatar may be generated
and transmitted to the display device by the display con-
troller of the information processing device, and the dis-
play device may display the received image.
[0124] Note that the information processing device
connected to the display device provided with the display
unit through the communication network, and the display
device may have the above-described functions as the
display controller in a distributed manner. For example,
the information processing device may arrange avatars
and an omnidirectional image in a virtual space to control
the display of the display device. In such a case, the
display device may receive information on the virtual
space and generate a field of view image from a viewpoint
according to the sensed orientation of the user.
[0125] Additionally, the display unit does not necessar-
ily have to be an HMD. For example, the display unit may
be a display held by a user, an installed display, or a
screen (including dome-like screen) on which an image
is projected by a projector. In such a case, the display or
the projector may have the above-described function as
the display controller, or an information processing de-
vice connected to the display or the projector or another
information processing device connected to the informa-
tion processing device through a communication network
may have the function as the display control unit de-
scribed above.
[0126] Additionally, the effects described in the present
specification are merely illustrative or exemplary, and are
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not limiting. That is, the technology according to the
present disclosure can exhibit other effects apparent to
those skilled in the art from the description of the present
specification, in addition to or instead of the effects de-
scribed above.
[0127] Note that the following configurations are also
within the technical scope of the present disclosure.

(1) An information processing device including a dis-
play controller that controls display for a first user on
the basis of a background image arranged in a virtual
space with reference to a position of the first user in
the virtual space, and an object related to a second
user arranged in the virtual space so as to maintain
a relative positional relationship between the first us-
er and the second user in the virtual space.
(2) The information processing device according to
(1), in which the display controller generates a field
of view image from a viewpoint arranged in a position
corresponding to the position of the first user in the
virtual space, and causes the field of view image to
be displayed.
(3) The information processing device according to
(2), in which the background image is arranged such
that a position of the viewpoint is a predetermined
preferred viewing position.
(4) The information processing device according to
any one of (2) and (3), in which the display controller
controls a direction of the viewpoint according to an
orientation of the first user.
(5) The information processing device according to
any one of (1) to (4), in which the display controller
causes a message sent by the second user to be
displayed.
(6) The information processing device according to
any one of (1) to (5), further including a sound output
controller that causes a message sent by the second
user to be acoustically output.
(7) The information processing device according to
(6), in which the sound output controller controls
sound output such that the message is audible from
a position of the object related to the second user.
(8) The information processing device according to
any one of (5) to (7), in which the display controller
controls the display such that the object related to
the second user is emphasized in a case where the
second user sends the message to the first user.
(9) The information processing device according to
any one of (1) to (8), in which the display controller
controls the display also on the basis of an object
related to the first user.
(10) The information processing device according to
any one of (1) to (9), in which the display controller
controls, on the basis of user information, an object
related to a user corresponding to the user informa-
tion.
(11) The information processing device according to
(10), in which

the user information includes posture information re-
garding a posture of each of the users, and
the display controller controls, on the basis of the
posture information, a posture of the object related
to the user corresponding to the posture information.
(12) The information processing device according to
(11), in which in a case where the posture information
regarding a posture of the second user satisfies a
predetermined condition, the display controller con-
trols the posture of the object related to the second
user also on the basis of the background image ar-
ranged in the virtual space.
(13) The information processing device according to
any one of (10) to (12), in which the display controller
causes an object based on past user information to
be displayed.
(14) The information processing device according to
(13), in which the display controller controls the dis-
play such that an object based on real-time user in-
formation is distinguished from an object based on
the past user information.
(15) The information processing device according to
any one of (13) and (14), in which the relative posi-
tional relationship between the first user and the sec-
ond user is identified on the basis of the past user
information.
(16) The information processing device according to
any one of (1) to (15), in which the relative positional
relationship between the first user and the second
user changes according to a positional movement
of the first user or the second user.
(17) The information processing device according to
any one of (1) to (16), in which the display controller
generates a bird’s-eye view image from a viewpoint
arranged in a predetermined bird’s-eye view position
in the virtual space, and displays the bird’s-eye view
image.
(18) The information processing device according to
any one of (1) to (17), in which the display controller
controls display of a device worn by the first user.
(19) An information processing method including
controlling, by a processor, display for a first user on
the basis of a background image arranged in a virtual
space with reference to a position of the first user in
the virtual space, and an object related to a second
user arranged in the virtual space so as to maintain
a relative positional relationship between the first us-
er and the second user in the virtual space.
(20) A program for causing a computer to implement
a function of controlling display for a first user on the
basis of a background image arranged in a virtual
space with reference to a position of the first user in
the virtual space, and an object related to a second
user arranged in the virtual space so as to maintain
a relative positional relationship between the first us-
er and the second user in the virtual space.
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REFERENCE SIGNS LIST

[0128]

1 HMD
2 Distribution server
3 Avatar management server
4 Distributor terminal
5 Communication network
9 Information processing system
11 Sensor unit
13 Communication unit
15 Controller
17 Display unit
19 Sound output unit
22 Image storage unit
32 User information storage unit
151 Display controller
153 Sound output controller

Claims

1. An information processing device comprising a dis-
play controller that controls display for a first user on
a basis of a background image arranged in a virtual
space with reference to a position of the first user in
the virtual space, and an object related to a second
user arranged in the virtual space so as to maintain
a relative positional relationship between the first us-
er and the second user in the virtual space.

2. The information processing device according to
claim 1, wherein the display controller generates a
field of view image from a viewpoint arranged in a
position corresponding to the position of the first user
in the virtual space, and causes the field of view im-
age to be displayed.

3. The information processing device according to
claim 2, wherein the background image is arranged
such that a position of the viewpoint is a predeter-
mined preferred viewing position.

4. The information processing device according to
claim 2, wherein the display controller controls a di-
rection of the viewpoint according to an orientation
of the first user.

5. The information processing device according to
claim 1, wherein the display controller causes a mes-
sage sent by the second user to be displayed.

6. The information processing device according to
claim 1, further comprising a sound output controller
that causes a message sent by the second user to
be acoustically output.

7. The information processing device according to
claim 6, wherein the sound output controller controls
sound output such that the message is audible from
a position of the object related to the second user.

8. The information processing device according to
claim 5, wherein the display controller controls the
display such that the object related to the second
user is emphasized in a case where the second user
sends the message to the first user.

9. The information processing device according to
claim 1, wherein the display controller controls the
display also on a basis of an object related to the
first user.

10. The information processing device according to
claim 1, wherein the display controller controls, on a
basis of user information, an object related to a user
corresponding to the user information.

11. The information processing device according to
claim 10, wherein
the user information includes posture information re-
garding a posture of each of the users, and
the display controller controls, on a basis of the pos-
ture information, a posture of the object related to
the user corresponding to the posture information.

12. The information processing device according to
claim 11, wherein, in a case where the posture in-
formation regarding a posture of the second user
satisfies a predetermined condition, the display con-
troller controls the posture of the object related to
the second user also on a basis of the background
image arranged in the virtual space.

13. The information processing device according to
claim 10, wherein the display controller causes an
object based on past user information to be dis-
played.

14. The information processing device according to
claim 13, wherein the display controller controls the
display such that an object based on real-time user
information is distinguished from an object based on
the past user information.

15. The information processing device according to
claim 13, wherein the relative positional relationship
between the first user and the second user is iden-
tified on a basis of the past user information.

16. The information processing device according to
claim 1, wherein the relative positional relationship
between the first user and the second user changes
according to a positional movement of the first user
or the second user.
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17. The information processing device according to
claim 1, wherein the display controller generates a
bird’s-eye view image from a viewpoint arranged in
a predetermined bird’s-eye view position in the vir-
tual space, and displays the bird’s-eye view image.

18. The information processing device according to
claim 1, wherein the display controller controls dis-
play of a device worn by the first user.

19. An information processing method comprising con-
trolling, by a processor, display for a first user on a
basis of a background image arranged in a virtual
space with reference to a position of the first user in
the virtual space, and an object related to a second
user arranged in the virtual space so as to maintain
a relative positional relationship between the first us-
er and the second user in the virtual space.

20. A program for causing a computer to implement a
function of controlling display for a first user on a
basis of a background image arranged in a virtual
space with reference to a position of the first user in
the virtual space, and an object related to a second
user arranged in the virtual space so as to maintain
a relative positional relationship between the first us-
er and the second user in the virtual space.
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