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Technical Field

The present disclosure relates to a display control device, a display control method,
and a program.
Background Art

Display devices such as head mounted displays (which may hereinafter be referred to
as "HMDs") which are mounted on a user so that a display surface is positioned ahead
of the user have been developed. The technology described in the following PTL 1 is
exemplified as a technology related to an HMD.

Citation List

Patent Literature
PTL 1: JP 2011-249906A
Summary

Technical Problem

In the case of a display device such as an HMD which is mounted on a user so that a
display surface is positioned ahead of the user, display objects such as icons are
displayed on the display surface. However, when a display object is displayed
constantly at a fixed position on the display surface, e.g., when a stationary icon is
displayed on the display surface, there is a concern that the user may feel discomfort
since the user's field of view is blocked.

It is desirable to provide a display control device, a display control method, and a
program capable of decreasing the possibility of giving a user a feeling of discomfort.
Solution to Problem

According to an embodiment of the present disclosure, a device may include a
display control unit configured to move a displayed object on a screen of a display
device according to movement of the display device, wherein the displayed object is
moved to a predetermined position on the screen without any user input after the
displayed object has been moved.

According to an embodiment of the present disclosure, a method may include
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moving a displayed object on a screen of a display device according to movement of
the display device, wherein the displayed object is moved to a predetermined position
on the screen without any user input after the movement of the displayed object has

been moved.
According to an embodiment of the present disclosure, a non-transitory computer-

readable medium may be recorded with a computer program executable by a processor
to implement a method that may include moving a displayed object on a screen of a
display device according to movement of the display device, wherein the displayed
object is moved to a predetermined position on the screen without any user input after
the displayed object has been moved.

According to another embodiment of the present disclosure, a device may include
display control circuitry configured to move a displayed object on a screen of a display
device according to movement of the display device, wherein the displayed object is
moved to a predetermined position on the screen without any user input after the
displayed object has been moved.

According to an embodiment of the present disclosure, a device may include a
display controller to move a displayed object on a screen of a display device according
to movement of the display device, wherein the displayed object is moved to a prede-
termined position on the screen without any user input after the displayed object has

been moved.
Advantageous Effects of Invention

According to an embodiment of the present disclosure, it is possible to decrease the
possibility of giving a user a feeling of discomfort.
Brief Description of Drawings
[fig. 1]FIG. 1 is an illustrative diagram showing an example of a display device
according to an embodiment of the present disclosure.
[fig.2]FIG. 2 is an illustrative diagram illustrating a first example of a display control
process according to the embodiment in a display control device according to an em-
bodiment of the present disclosure.
[fig.3]FIG. 3 is an illustrative diagram illustrating the first example of a display control
process according to the embodiment in a display control device according to an em-
bodiment of the present disclosure.
[fig.4]FIG. 4 is an illustrative diagram illustrating the first example of a display control
process according to the embodiment in a display control device according to an em-
bodiment of the present disclosure.
[fig.5]FIG. 5 is an illustrative diagram illustrating a second example of a display

control process according to the embodiment in a display control device according to
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an embodiment of the present disclosure.

[fig.6]FIG. 6 is an illustrative diagram illustrating a third example of a display control
process according to the embodiment in a display control device according to an em-
bodiment of the present disclosure.

[fig.7]FIG. 7 is an illustrative diagram illustrating the third example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig.8]FIG. 8 is an illustrative diagram illustrating the third example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig.9]FIG. 9 is an illustrative diagram illustrating the third example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig. 10]FIG. 10 is an illustrative diagram illustrating a fifth example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig. 11]FIG. 11 is an illustrative diagram illustrating the fifth example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig.12]FIG. 12 is an illustrative diagram illustrating a sixth example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig.13]FIG. 13 is an illustrative diagram illustrating a seventh example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig.14]FIG. 14 is an illustrative diagram illustrating an eighth example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig.15]FIG. 15 is an illustrative diagram illustrating a ninth example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig.16]FIG. 16 is an illustrative diagram illustrating a tenth example of a display
control process according to the embodiment in a display control device according to
an embodiment of the present disclosure.

[fig.17]FIG. 17 is a block diagram showing an example of a configuration of the
display control device according to an embodiment of the present disclosure.
[fig.18]FIG. 18 is an illustrative diagram showing an example of a hardware con-

figuration of the display control device according to an embodiment of the present
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disclosure.
Description of Embodiments

Hereinafter, preferred embodiments of the present disclosure will be described in
detail with reference to the appended drawings. Through this specification and the
drawings, the same reference numerals are given to constituent elements having sub-
stantially the same functional configurations and the repeated description will be
omitted.

Hereinafter, the description will be made in the following order.

1. Display control method according to embodiment

2. Display control apparatus according to embodiment

3. Program according to embodiment

(Display control method according to embodiment)

Before the configuration of a display control apparatus according to an embodiment
is described, a display control method according to the present embodiment will first
be described. Hereinafter, the display control method according to the present em-
bodiment will be described exemplifying a case in which the display control apparatus
according to the present embodiment performs a process relevant to the display control
method according to the present embodiment.

<1> Example of display apparatus according to embodiment

First, an example of the configuration of a display apparatus according to the present
embodiment controlled by the process relevant to the display control method according
to the present embodiment and the display control apparatus according to the present
embodiment will be described. The display control apparatus according to the present
embodiment and the display apparatus according to the present embodiment may be,
for example, separate apparatuses or may be an integrated apparatus. When the display
control apparatus according to the present embodiment and the display apparatus
according to the present embodiment are an integrated apparatus, the display control
apparatus according to the present embodiment is configured to control the self-
apparatus (the display control apparatus according to the present embodiment).

FIG. 1 is an explanatory diagram illustrating an example of the display apparatus
according to the present embodiment. For example, the display apparatus according to
the present embodiment is mounted on a user so that a display surface is located in
front of the user. Here, A shown in FIG. 1 indicates an example of an HMD and B
shown in FIG. 1 indicates another example of an HMD.

The display apparatus according to the present embodiment includes, for example, a
display unit 10. As indicated by A of FIG. 1 and B of FIG. 1, for example, the display

apparatus according to the present embodiment includes various members such as one
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or two or more temple members 12, one or two or more bridge members 14, one or
two or more modern members 16, and one or two or more pad members 18.

In addition, the display device according to this embodiment may be provided with
one or more sensors such as an acceleration sensor, a gyro sensor, and a geomagnetic
sensor capable of detecting the movement of the display device according to this em-
bodiment. The sensor capable of detecting the movement of the display device
according to this embodiment is not limited to the above-described examples.
Examples of the sensor capable of detecting the movement of the display device
according to this embodiment include arbitrary sensors capable of detecting the
movement of the display device according to this embodiment, such as an image
sensor which analyzes a captured image obtained by capturing the image of a user on
which the display device according to this embodiment is mounted and detects the
movement of the display device according to this embodiment from the movement of
the user.

When one or more external sensors capable of detecting the movement of the display
device according to this embodiment are connected to the display device according to
this embodiment, the display device according to this embodiment may not be
provided with the sensor.

For example, the display unit 10 includes display surfaces that can display a display
object and is disposed at a position in front of two eyes of the user so that the display
surfaces are located in front of the user at the time of the mounting on the user. Here,
in FIG. 1, the display unit 10 is configured to include the display surfaces corre-
sponding to the two eyes of the user, but the configuration of the display unit according
to the present embodiment is not limited to the foregoing configuration. For example,
the display unit according to the present embodiment may be configured to include a
display surface corresponding to only one eye of the user.

Here, examples of the display objects according to the present embodiment include
icons corresponding to applications or the like, thumbnail images of still images or
moving images, content images indicating still images or moving images, and images
(still images or moving images) used to notify the user of a secondary display screen
which displays web screens, and so on. Further, examples of the display objects
according to the present embodiment may further include images (still images or
moving images) relevant to a layout of a screen.

For example, when the display apparatus according to the present embodiment is
mounted on the user, as indicated by A and B of FIG. 1, the display apparatus is
configured so that the display surfaces are located in front of the user.

Of course, the outer appearance of the display apparatus according to the present em-

bodiment is not limited to the outer appearance indicated by A and B of FIG. 1.
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The configuration of the display apparatus according to the present embodiment is
not limited to the configuration indicated by A and B of FIG. 1.

For example, the display device according to this embodiment may have a con-
figuration in which an operation device is provided at a position on the side of a user
when mounted on the user, or a configuration in which an external operation device is
connected to the side position. Examples of the position at which the operation device
is provided or the position to which the external operation device is connected include
a position on the temple member 12 shown in A and B of FIG. 1. For example, the
operation device is provided on one or both of the left side and the right side of the
user when mounted on the user. In addition, the external operation device is connected
to one or both of the left side and the right side of the user when mounted on the user.

Here, examples of the operation device and the external operation device according
to this embodiment include sensors and buttons. In addition, examples of the sensor
according to this embodiment include infrared proximity sensors, various types of
touch sensors such as an electrostatic capacity type, and image sensors.

The display apparatus according to the present embodiment includes a micro
processing unit (MPU) and various processing circuits and may include a control unit
(not illustrated) that controls the entire display apparatus. When the display apparatus
according to the present embodiment and the display control apparatus according to the
present embodiment are an integrated apparatus, for example, the control unit (not il-
lustrated) serves to perform a process relevant to the display control method according
to the present embodiment to be described below.

The display apparatus according to the present embodiment may include a commu-
nication unit (not illustrated) that performs wireless/wired communication with an
external apparatus such as the display control apparatus according to the present em-
bodiment. Examples of the communication unit (not illustrated) include a commu-
nication antenna and a radio frequency (RF) circuit (wireless communication), an IEEE
802.15.1 port and a transmission and reception circuit (wireless communication), an
IEEE 802.11b port and a transmission and reception circuit (wireless communication),
and a local area network (LAN) terminal and a transmission and reception circuit
(wired communication). For example, the display apparatus according to the present
embodiment may be configured to perform communication with an external apparatus
such as the display control apparatus according to the present embodiment via a
connected external communication device.

For example, the display apparatus according to the present embodiment may include
a battery (not illustrated) that supplies power to each device. Here, a secondary battery
such as a lithium-ion battery can be exemplified as the battery (not illustrated) included

in the display apparatus according to the present embodiment. When the display
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apparatus according to the present embodiment receives power from an external power
supply such as a commercial power supply to be driven, the display apparatus
according to the present embodiment may not include a battery (not illustrated).

The display apparatus according to the present embodiment is not limited to the
HMD indicated by A and B of FIG. 1. For example, the display apparatus according to
the present embodiment may be an eyeglass (monocle) type apparatus. When the
display apparatus according to the present embodiment is mounted on the user, for
example, the display apparatus can be applied to an apparatus that has any shape and a
configuration in which a display surface is located in front of the user.

Hereinafter, the process relevant to the display control method according to the
present embodiment in the display control apparatus according to the present em-
bodiment will be described exemplifying a case in which the display apparatus
according to the present embodiment is the HMD indicated by A of FIG. 1.

<2> Outline of display control method according to embodiment

As described above, when a display object is displayed constantly at a fixed position
on the display surface, e.g., when a stationary icon is displayed on the display surface,
there is a concern that the user may feel discomfort since the user's field of view is
blocked.

Therefore, for example, the display control device according to this embodiment
controls the display of a display object which is displayed on the display surface in the
display device (a display device which is mounted on a user so that the display surface
capable of displaying a display object is positioned ahead of the user) according to this
embodiment as shown in A and B of FIG. 1 (display control process). As the display
control process according to this embodiment, for example, the display control device
according to this embodiment moves a display object based on the movement of the
display device according to this embodiment based on the movement of the user on
which the display device according to this embodiment is mounted.

In greater detail, for example, the display control device according to this em-
bodiment transfers and displays a display object which is displayed on the display
surface from a reference position corresponding to the display object in accordance
with the movement of the display device according to this embodiment. In addition,
the display control device according to this embodiment transfers and displays the
transferred display object from the position after the transfer to the reference position.
Here, examples of the transfer of the display object according to the movement of the
display device according to this embodiment include "transferring a display object
which is displayed on the display surface from a reference position corresponding to
the display object in a direction opposite to an axial direction in which the movement

of the display device according to this embodiment is detected.” In addition, the
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transfer of the display object according to this embodiment from the position after the
movement to the reference position is, for example, automatically performed. In
greater detail, for example, the display control device according to this embodiment
transfers the transferred display object from the position after the transfer to the
reference position "without user's operation" or "regardless of the motion of the user."
Specific examples of the transfer of the display object according to the movement of
the display device according to this embodiment will be described later.

Here, for example, the reference position according to this embodiment is a position
which becomes a reference when the display object is disposed. For example, the
reference position according to this embodiment is expressed in coordinates with their
origin at a position set in a local space (a coordinate system transferring along with the
direction of the user on which the display device according to this embodiment is
mounted). Examples of the reference position according to this embodiment include a
position on the display surface which is expressed in coordinates with their origin at a
predetermined position (for example, a position at the lower-left corner of the display
surface, a position at the upper-left corner of the display surface, a central position of
the display surface, and the like) on the display surface.

Examples of the reference position according to this embodiment include a unique
position for each display object. However, the reference position according to this em-
bodiment is not limited thereto. For example, the reference position according to this
embodiment may be a changeable position which is changed based on a user's
operation such as a user's operation of transferring a display object.

In addition, examples of the axial direction in which the movement according to this
embodiment is detected (hereinafter, simply referred to as an "axial direction according
to this embodiment") include a yaw direction, a pitch direction, and a roll direction.
The axial direction according to this embodiment is not limited thereto. For example,
the axial direction according to this embodiment may include a front-back direction of
the user on which the display device according to this embodiment is mounted.

The display control device according to this embodiment acquires information
related to the movement of the display device according to this embodiment based on
detection data which shows the movement and is detected by a sensor (or an external
sensor which is connected to the display device according to this embodiment and is
capable of detecting the movement of the display device according to this embodiment;
the same applies hereinafter), capable of detecting the movement of the display device
according to this embodiment, of the display device according to this embodiment.
Here, examples of the information related to the movement according to this em-
bodiment include "axial direction in which the movement according to this em-

bodiment is detected,” "moving direction and moving quantity (when the detected axial
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direction is a yaw direction or a pitch direction)" "inclination direction and inclination
quantity (when the detected axial direction is a roll direction)."

For example, the display control device according to this embodiment moves a
display object based on the movement of the display device according to this em-
bodiment as described above by performing the display control process according to
this embodiment. Accordingly, when the display control device according to this em-
bodiment performs the display control process according to this embodiment, it is
possible to decrease the possibility of giving a user a feeling of discomfort which is
caused since the user's field of view is blocked, as in the case in which a display object
is displayed constantly at a fixed position on the display surface.

Thus, the display control device according to this embodiment can decrease the pos-
sibility of giving a user a feeling of discomfort.

The movement of a display object which is realized through the display control
process according to this embodiment is not limited to the above-described examples.

For example, when the axial direction according to this embodiment is a yaw
direction, a pitch direction, or a roll direction, the display control device according to
this embodiment may selectively transfer the transferred display object from the
position after the transfer to the reference position for each axial direction based on the
setting for each axial direction according to this embodiment.

Specifically, for example, when the axial direction according to this embodiment is a
roll direction, the display control device according to this embodiment does not
transfer the display object transferred from the reference position from the position
after the transfer to the reference position.

In addition, for example, when the axial direction according to this embodiment is a
yaw direction or a pitch direction, the display control device according to this em-
bodiment selectively transfers the transferred display object from the position after the
transfer to the reference position based on setting information (data) which is set
through a user's operation or the like and indicates whether to transfer the display
object from the position after the transfer to the reference position. For example, when
the setting information indicates "transferring the display object from the position after
the transfer to the reference position,"” the display control device according to this em-
bodiment selectively transfers the display object transferred from the reference position
from the position after the transfer to the reference position. For example, when the
setting information does not indicate "transferring the display object from the position
after the transfer to the reference position,” the display control device according to this
embodiment does not transfer the display object transferred from the reference position
from the position after the transfer to the reference position. Here, examples of the

setting information according to this embodiment include a graph indicating whether to
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transfer the display object from the position after the transfer to the reference position.

Needless to say, when the axial direction according to this embodiment is a roll
direction, for example, the display control device according to this embodiment can se-
lectively transfer the transferred display object from the position after the transfer to
the reference position based on the setting information. In the following description, a
case in which, when the axial direction according to this embodiment is a roll
direction, the display control device according to this embodiment does not transfer the
display object transferred from the reference position from the position after the
transfer to the reference position will be exemplified.

Hereinafter, the display control process according to this embodiment will be
described in more detail. In the following description, a case in which the display
object according to this embodiment which is displayed on the display surface is an
icon will be exemplified. Needless to say, the display object according to this em-
bodiment is not limited to the icon.

<3> Display control process according to embodiment

(1) First example of display control process according to embodiment: example of
process for case in which axial direction according to embodiment is yaw direction

FIG. 2 is an illustrative diagram illustrating a first example of the display control
process according to this embodiment in the display control device according to this
embodiment, and shows an example of a process for the case in which the axial
direction according to this embodiment is a yaw direction. A, B, and C shown in FIG.
2 show the motions of a user on which the display device according to this em-
bodiment is mounted in a chronological manner in order of A, B, and C shown in FIG.
2, and show a case in which the movement in a yaw direction is detected due to the
rightward turning of a head of the user. Al, B1, and C1 shown in FIG. 2 show the
display surface, and show an example in which icons (an example of the display
object) are displayed on the display surface. In addition, A2, B2, and C2 shown in FIG.
2 show a state of the display device according to this embodiment, and A3, B3, and C3
shown in FIG. 2 show a state of the user.

First, referring to Al of FIG. 2 and B1 shown in FIG. 2, the display control device
according to this embodiment transfers each icon displayed on the display surface
based on the movement in the yaw direction of the display device according to this em-
bodiment based on the movement of the user as shown in B3 of FIG. 2. In greater
detail, for example, the display control device according to this embodiment transfers
each icon to the left (a direction opposite to the axial direction in which the movement
of the display device is detected) in FIG. 2 from the position corresponding to the
reference position according to this embodiment which is shown in Al of FIG. 2.

Next, referring to B1 of FIG. 2 and C1 shown in FIG. 2, the display control device
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according to this embodiment transfers the icon transferred from the position corre-
sponding to the reference position according to this embodiment which is shown in Al
of FIG. 2 to the position (position after the transfer) shown in B1 of FIG. 2, from the
position (position after the transfer) shown in B1 of FIG. 2 to the position (position
corresponding to Al of FIG. 2) corresponding to the reference position according to
this embodiment which is shown in C1 of FIG. 2.

Here, for example, the display control device according to this embodiment transfers
the display object at a predetermined set speed. The predetermined speed according to
this embodiment may be, for example, a preset fixed value or a variable value which
can be set through a user's operation or the like.

The method of setting the transferring speed of the display object according to this
embodiment is not limited thereto.

For example, when transferring a display object, the display control device according
to this embodiment may change the transferring speed of the display object based on
one or more of the reference position corresponding to the display object, the position
at which the display object is displayed, and the moving quantity which is calculated
based on the detected movement of the display device according to this embodiment.
Here, the position at which the display object according to this embodiment is
displayed represents, for example, the reference position according to this em-
bodiment, the position of the display object during transfer, or the position of the
display object after the transfer. In addition, for example, the position at which the
display object according to this embodiment is displayed is expressed in coordinates
with their origin at a predetermined position on the display surface, as in the case of
the reference position according to this embodiment. An example of the method of cal-
culating the moving quantity according to this embodiment will be described later.

When changing the transferring speed of the display object based on the reference
position corresponding to the display object or the position at which the display object
is displayed, the display control device according to this embodiment determines a
transferring speed of the display object corresponding to the reference position or the
position at which the display object is displayed, using, for example, a table or the like
in which coordinates corresponding to the positions on the display surface and
transferring speeds of the display object are associated with each other. When
changing the transferring speed of the display object based on the calculated moving
quantity, the display control device according to this embodiment determines a
transferring speed of the display object corresponding to the calculated moving
quantity, using, for example, a table or the like in which moving quantities and
transferring speeds of the display object are associated with each other. When

changing the transferring speed of the display object based on two or more indices
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among the reference position corresponding to the display object, the position at which
the display object is displayed, and the moving quantity which is calculated based on
the detected movement of the display device according to this embodiment, the display
control device according to this embodiment determines a transferring speed of the
display object by taking an average of speed specified using, for example, a table for
each index. Needless to say, the method of determining the transferring speed of the
display object in the display control device according to this embodiment is not limited
to the above-described examples.

In addition, the display control device according to this embodiment can also adjust
the transferring speed of the display object using a set weighting coefficient.

Here, examples of the weighting coefficient according to this embodiment include a
coefficient which is set for each display object, a coefficient which is set for each
display object type, and a weighting coefficient common to the display objects. In
addition, the weighting coefficient according to this embodiment may be a preset fixed
value or a variable value which can be set through a user's operation or the like.

For example, when the display control device according to this embodiment transfers
a display object as shown in FIG. 2, the display object is not constantly displayed at a
fixed position on the display surface. Accordingly, for example, when the display
control device according to this embodiment transfers a display object as shown in
FIG. 2, it is possible to decrease the possibility of giving a user a feeling of discomfort.

In addition, for example, when the display control device according to this em-
bodiment transfers a display object as shown in FIG. 2, it is possible to make a user
feel as if the display object which is displayed on the display surface follows the
movement of the user when the user on which the display device according to this em-
bodiment is mounted carries out such a movement that the movement in the yaw
direction is detected, e.g., when the user moves his or her head to the left or right.

In addition, for example, when the display control device according to this em-
bodiment transfers a display object as shown in FIG. 2, the display object which is
displayed on the display surface has a floating feeling, as compared with the case in
which the display object is displayed constantly at a fixed position on the display
surface. Furthermore, for example, when the display device according to this em-
bodiment is a device such as a transmission-type HMD which allows a user to see a
real landscape through a display surface, it is possible to make the user feel as if a
display object is superimposed on an object in the real landscape.

Next, an example of the display control process according to this embodiment which
is capable of realizing the display of a display object as shown in, for example, Al, B1,
and C1 of FIG. 2 will be described in more detail.

FIG. 3 is an illustrative diagram illustrating the first example of the display control
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process according to this embodiment in the display control device according to this
embodiment. FIG. 3 shows premises of an example of the display control process
according to this embodiment which is capable of realizing the display of a display
object as shown in, for example, Al, B1, and C1 of FIG. 2. A shown in FIG. 3 shows
an example of a method of obtaining a moving direction and a moving quantity based
on the detected movement of the display device according to this embodiment. B
shown in FIG. 3 shows an example of the reference position according to this em-
bodiment and an example of coordinate axes set on the display surface. B shown in
FIG. 3 shows an example in which an X-axis corresponding to the horizontal direction
and a Y-axis corresponding to the vertical direction are set on the display surface. The
reference position according to this embodiment is not limited to one point as shown in
B of FIG. 3, and may be, for example, an area including a plurality of coordinates.

For example, an angle of the display device according to this embodiment which is
specified based on detection data acquired from the sensor, capable of detecting the
movement of the display device according to this embodiment, of the display device
according to this embodiment is represented by theta. For example, the display device
according to this embodiment calculates the moving direction and the moving quantity
based on the detected movement through the following expression 1, based on an angle
theta, at a first point of time and an angle theta, at a second point of time (a point of
time after the first point of time). Here, the positive and negative values of delta theta
shown in expression 1 represent the moving direction, and the absolute value of delta
theta represents the moving quantity. In the example shown in FIG. 3, the rotation
direction shown by the arrow in A of FIG. 3 is the positive direction.

[Math.1]

AbP=61—65 (Expression 1)

FIG. 4 is an illustrative diagram illustrating the first example of the display control
process according to this embodiment in the display control device according to this
embodiment. FIG. 4 shows an example of a flowchart showing the display control
process according to this embodiment which is capable of realizing the display of a
display object as shown in, for example, Al, B1, and C1 of FIG. 2.

The display control device according to this embodiment determines whether the
absolute value of the calculated delta theta (that is, the moving quantity according to
this embodiment) is equal to or higher than a predetermined set threshold value (S100).
Here, the predetermined threshold value related to the process of step S100 may be a
preset fixed value or a variable value which can be appropriately set through a user's

operation or the like.
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The process of step S100 is not limited to the example shown in FIG. 4. For example,
the display control device according to this embodiment may determine whether the
absolute value of the calculated delta theta is higher than the predetermined set
threshold value in step S100.

In step S100, when the absolute value of the calculated delta theta is determined to be
equal to or higher than the predetermined set threshold value, the display control
device according to this embodiment determines whether the value of the calculated
delta theta is a negative value (5102).

When the value of the calculated delta theta is determined to be a negative value in
step S102, the display control device according to this embodiment transfers the
display object in a positive direction of the X-axis on the display surface (S104). When
the value of the calculated delta theta is determined to be a positive value in step S102,
the display control device according to this embodiment transfers the display object in
a negative direction of the X-axis on the display surface (S106). Here, the display
control device according to this embodiment transfers the display object at a speed set
for each display object in steps S104 and S106.

For example, when the process of step S104 or S106 is performed, "transferring each
icon to the left (a direction opposite to the axial direction in which the movement of the
display device is detected) in FIG. 2 from the position corresponding to the reference
position according to this embodiment which is shown in Al of FIG. 2" as shown in
Al and B1 of FIG. 2 is realized.

In addition, when the absolute value of the calculated delta theta is not determined to
be equal to or higher than the predetermined set threshold value in step S100, the
display control device according to this embodiment determines whether the display
object is positioned at the reference position (S108). The display control device
according to this embodiment determines that the display object is positioned at the
reference position when, for example, the current coordinates of the display object are
the same as the coordinates corresponding to the reference position.

When the display object is determined to be positioned at the reference position in
step S108, the display control device according to this embodiment terminates the
display control process according to this embodiment.

In addition, when the display object is not determined to be positioned at the
reference position in step S108, the display control device according to this em-
bodiment moves the display object toward the reference position (S110). The display
control device according to this embodiment repeats the process from step S100.

For example, when the process of step S110 is performed, "transferring the icon
transferred from the position corresponding to the reference position according to this

embodiment which is shown in A1l of FIG. 2 to the position (position after the transfer)
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shown in B1 of FIG. 2, from the position (position after the transfer) shown in B1 of
FIG. 2 to the position (position corresponding to Al of FIG. 2) corresponding to the
reference position according to this embodiment which is shown in C1 of FIG. 2" as
shown in B1 and C1 of FIG. 2 is realized.

For example, as shown in FIG. 4, the display control device according to this em-
bodiment compares the calculated moving quantity with a predetermined threshold
value and transfers the display object in accordance with the comparison result. In
addition, for example, as shown in FIG. 4, the display control device according to this
embodiment transfers the display object in a direction opposite to the calculated
moving direction.

The display control device according to this embodiment performs, for example, the
process shown in FIG. 4 as the display control process according to the first example.
When the display control device according to this embodiment performs, for example,
the process shown in FIG. 4, the display of a display object can be realized as shown in
Al, Bl, and C1 of Fig. 2. Needless to say, the display control process in the display
control device according to this embodiment, which is capable of realizing the display
of a display object as shown in Al, B1, and C1 of FIG. 2, is not limited to the example
shown in FIG. 4.

(2) Second example of display control process according to embodiment: example of
process for case in which axial direction according to embodiment is pitch direction

FIG. 5 is an illustrative diagram illustrating a second example of the display control
process according to this embodiment in the display control device according to this
embodiment, and shows an example of a process for the case in which the axial
direction according to this embodiment is a pitch direction. A, B, and C shown in FIG.
5 show the motions of a user on which the display device according to this em-
bodiment is mounted in a chronological manner in order of A, B, and C shown in FIG.
5, and show a case in which the movement in a pitch direction is detected due to the
forward turning of a head of the user. Al, B1, and C1 shown in FIG. 5 show the
display surface, and show an example in which icons (an example of the display
object) are displayed on the display surface. In addition, A2, B2, and C2 shown in FIG.
5 show a state of the display device according to this embodiment, and A3, B3, and C3
shown in FIG. 5 show a state of the user.

First, referring to Al of FIG. 5 and B1 shown in FIG. 5, the display control device
according to this embodiment transfers each icon displayed on the display surface
based on the movement in the pitch direction of the display device according to this
embodiment based on the movement of the user as shown in B3 of FIG. 5. In greater
detail, for example, the display control device according to this embodiment transfers

each icon upward (a direction opposite to the axial direction in which the movement of
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the display device is detected) in FIG. 5 from the position corresponding to the
reference position according to this embodiment which is shown in Al of FIG. 5.

Next, referring to B1 of FIG. 5 and C1 shown in FIG. 5, the display control device
according to this embodiment transfers the icon transferred from the position corre-
sponding to the reference position according to this embodiment which is shown in Al
of FIG. 5 to the position (position after the transfer) shown in B1 of FIG. 5, from the
position (position after the transfer) shown in B1 of FIG. 5 to the position (position
corresponding to Al of FIG. 5) corresponding to the reference position according to
this embodiment which is shown in C1 of FIG. 5.

Here, for example, the display control device according to this embodiment transfers
the display object at a speed set for each display object as in the display control process
according to the first example shown in the above-described (1).

For example, when the display control device according to this embodiment transfers
a display object as shown in FIG. 5, the display object is not constantly displayed at a
fixed position on the display surface. Accordingly, for example, when the display
control device according to this embodiment transfers a display object as shown in
FIG. 5, it is possible to decrease the possibility of giving a user a feeling of discomfort.

In addition, for example, when the display control device according to this em-
bodiment transfers a display object as shown in FIG. 5, it is possible to make a user
feel as if the display object which is displayed on the display surface follows the
movement of the user when the user on which the display device according to this em-
bodiment is mounted carries out such a movement that the movement in the pitch
direction is detected, e.g., when the user moves his or her head upward or downward.

In addition, for example, when the display control device according to this em-
bodiment transfers a display object as shown in FIG. 5, the display object which is
displayed on the display surface has a floating feeling, as compared with the case in
which the display object is displayed constantly at a fixed position on the display
surface. Furthermore, for example, when the display device according to this em-
bodiment is a device such as a transmission-type HMD which allows a user to see a
real landscape through a display surface, it is possible to make the user feel as if a
display object is superimposed on an object in the real landscape.

Next, an example of the display control process according to this embodiment which
is capable of realizing the display of a display object as shown in, for example, Al, B1,
and C1 of FIG. 5 will be described in more detail.

For example, the display control device according to this embodiment performs a
process similar to the display control process according to the first example shown in
FIG. 4. When performing a process similar to the display control process according to

the first example shown in FIG. 4, the display control device according to this em-
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bodiment moves the display object in the Y-axis direction shown in B of FIG. 3 in
steps S104 and S106 of FIG. 4.

For example, when the display control device according to this embodiment performs
a process similar to the display control process according to the first example shown in
FIG. 4, the display of a display object can be realized as shown in Al, B1, and C1 of
FIG. 5. Needless to say, the display control process in the display control device
according to this embodiment which is capable of realizing the display of a display
object as shown in Al, B1, and C1 of FIG. 5 is not limited to the process similar to the
display control process according to the first example shown in FIG. 4.

(3) Third example of display control process according to embodiment: example of
process for case in which axial direction according to embodiment is roll direction

FIG. 6 is an illustrative diagram illustrating a third example of the display control
process according to this embodiment in the display control device according to this
embodiment, and shows an example of a process for the case in which the axial
direction according to this embodiment is a roll direction. A shown in FIG. 6 shows an
example of a state before a user on which the display device according to this em-
bodiment is mounted carries out a motion. B shown in FIG. 6 shows an example of a
state when the user carries out the motion, and shows a case in which the movement in
the roll direction is detected due to the leftward inclination of a head of the user. C
shown in FIG. 6 shows another example of the state when the user carries out the
motion, and shows a case in which the movement in the roll direction is detected due
to the rightward inclination of the head of the user. Al, B1, and C1 shown in FIG. 6
show the display surface, and show an example in which icons (an example of the
display object) are displayed on the display surface. In addition, A2, B2, and C2 shown
in FIG. 6 show a state of the display device according to this embodiment, and A3, B3,
and C3 shown in FIG. 6 show a state of the user.

First, referring to Al of FIG. 6 and B1 shown in FIG. 6, the display control device
according to this embodiment transfers each icon displayed on the display surface
based on the movement in the roll direction of the display device according to this em-
bodiment based on the movement of the user as shown in B3 of FIG. 6. In greater
detail, for example, the display control device according to this embodiment transfers
each icon by rotating each icon to the right (a direction opposite to the axial direction
in which the movement of the display device is detected) in FIG. 6 from the position
corresponding to the reference position according to this embodiment which is shown
in Al of FIG. 6.

Next, referring to B1 of FIG. 6 and C1 shown in FIG. 6, the display control device
according to this embodiment transfers each icon displayed on the display surface

based on the movement in the roll direction of the display device according to this em-
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bodiment based on the movement of the user as shown in C3 of FIG. 6. In greater
detail, for example, the display control device according to this embodiment transfers
each icon by rotating each icon to the left (a direction opposite to the axial direction in
which the movement of the display device is detected) in FIG. 6 from the position cor-
responding to the reference position according to this embodiment which is shown in
Al of FIG. 6.

[0090]  Here, for example, the display control device according to this embodiment transfers
the display object by rotating the display object at a predetermined set speed. The pre-
determined speed according to this embodiment may be, for example, a preset fixed
value or a variable value which can be set through a user's operation or the like.

[0091]  The method of setting the transferring speed of the display object according to this
embodiment when rotating and thereby transferring the display object is not limited
thereto.

[0092]  For example, when rotating and thereby transferring the display object, the display
control device according to this embodiment may change the transferring speed of the
display object based on one or both of the reference position corresponding to the
display object and the calculated inclination quantity. An example of the method of
calculating the inclination quantity according to this embodiment will be described
later.

[0093]  When changing the transferring speed of the display object based on the reference
position corresponding to the display object, the display control device according to
this embodiment determines a transferring speed of the display object corresponding to
the reference position, using, for example, a table or the like in which coordinates cor-
responding to the positions on the display surface and rotation speeds of the display
object are associated with each other. When changing the transferring speed of the
display object based on the calculated inclination quantity, the display control device
according to this embodiment determines a transferring speed of the display object cor-
responding to the calculated inclination quantity, using, for example, a table or the like
in which inclination quantities and rotation speeds of the display object are associated
with each other. When changing the transferring speed of the display object based on
both indices of the reference position corresponding to the display object and the in-
clination quantity which is calculated based on the detected movement of the display
device according to this embodiment, the display control device according to this em-
bodiment determines a transferring speed of the display object by taking an average of
speed specified using, for example, a table for each index. Needless to say, the method
of determining the transferring speed of the display object in the display control device
according to this embodiment when rotating and thereby transferring the display object

is not limited to the above-described examples.
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The display control device according to this embodiment can also adjust the
transferring speed of the display object using a set weighting coefficient as in the
display control process according to the first example shown in the above-described
(1.

When the axial direction according to this embodiment related to the detected
movement of the display device according to this embodiment is a roll direction, the
display control device according to this embodiment transfers the display object as
shown in, for example, Al, B1, and C1 of FIG. 6.

When the axial direction according to this embodiment related to the detected
movement of the display device according to this embodiment is a roll direction, the
method of expressing a display object which is displayed on the display surface as a
result of the transfer of the display object by the display control device according to
this embodiment is not limited to the examples shown in Al, B1, and C1 of FIG. 6.

FIG. 7 is an illustrative diagram illustrating the third example of the display control
process according to this embodiment in the display control device according to this
embodiment, and shows another example of the process for the case in which the axial
direction according to this embodiment is a roll direction. A shown in FIG. 7 shows an
example of a state before a user on which the display device according to this em-
bodiment is mounted carries out a motion. B shown in FIG. 7 shows an example of a
state when the user carries out the motion, and shows a case in which the movement in
the roll direction is detected due to the leftward inclination of a head of the user as in B
shown in FIG. 6. C shown in FIG. 7 shows another example of the state when the user
carries out the motion, and shows a case in which the movement in the roll direction is
detected due to the rightward inclination of the head of the user as in C shown in FIG.
6. Al, B1, and C1 shown in FIG. 7 show the display surface, and show an example in
which icons (an example of the display object) are displayed on the display surface. In
addition, A2, B2, and C2 shown in FIG. 7 show a state of the display device according
to this embodiment, and A3, B3, and C3 shown in FIG. 7 show a state of the user.

First, referring to Al of FIG. 7 and B1 shown in FIG. 7, the display control device
according to this embodiment transfers each icon displayed on the display surface
based on the movement in the roll direction of the display device according to this em-
bodiment based on the movement of the user as shown in B3 of FIG. 7. In greater
detail, for example, the display control device according to this embodiment transfers
each icon by rotating each icon to the right (a direction opposite to the axial direction
in which the movement of the display device is detected) in FIG. 7 from the position
corresponding to the reference position according to this embodiment which is shown
in Al of FIG. 7.

Next, referring to B1 of FIG. 7 and C1 shown in FIG. 7, the display control device
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according to this embodiment transfers each icon displayed on the display surface
based on the movement in the roll direction of the display device according to this em-
bodiment based on the movement of the user as shown in C3 of FIG. 7. In greater
detail, for example, the display control device according to this embodiment transfers
each icon by rotating each icon to the left (a direction opposite to the axial direction in
which the movement of the display device is detected) in FIG. 7 from the position cor-
responding to the reference position according to this embodiment which is shown in
Al of FIG. 7.

Here, when comparing B1 of FIG. 6 with B1 of FIG. 7 and comparing C1 of FIG. 6
with C1 of FIG. 7, it is found that the expression of the display objects displayed on
the display surface, resulting from the transfer of the respective icons, is different. For
example, as shown in B1 of FIG. 6, B1 of FIG. 7, C1 of FIG. 6, and C1 of FIG. 7, the
display control device according to this embodiment can use various expression
methods when the axial direction according to this embodiment related to the detected
movement of the display device according to this embodiment is a roll direction.

For example, when the display control device according to this embodiment transfers
a display object as shown in FIG. 6 or 7, the display object is not constantly displayed
at a fixed position on the display surface. Accordingly, for example, when the display
control device according to this embodiment transfers a display object as shown in
FIG. 6 or 7, it is possible to decrease the possibility of giving a user a feeling of
discomfort.

In addition, for example, when the display control device according to this em-
bodiment transfers a display object as shown in FIG. 6 or 7, the display object is hori-
zontally displayed with respect to the ground even when the user on which the display
device according to this embodiment is mounted inclines his or her head.

Next, an example of the display control process according to this embodiment which
is capable of realizing the display of a display object as shown in Al, B1, and C1 of
FIG. 6 and A1, B1, and C1 of FIG. 7 will be described in more detail.

FIG. 8 is an illustrative diagram illustrating the third example of the display control
process according to this embodiment in the display control device according to this
embodiment. FIG. § shows premises of an example of the display control process
according to this embodiment which is capable of realizing the display of a display
object as shown in, for example, Al, B1, and C1 of FIG. 6 and Al, B1, and CI of FIG.
7. A and B shown in FIG. 8 show an example of an inclination direction based on the
movement of the display device according to this embodiment. Hereinafter, a case in
which the rotation direction shown by the arrow in A and B of FIG. 8 is a positive
direction will be exemplified.

FIG. 9 is an illustrative diagram illustrating the third example of the display control
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process according to this embodiment in the display control device according to this
embodiment. FIG. 9 shows an example of a flowchart showing the display control
process according to this embodiment which is capable of realizing the display of a
display object as shown in, for example, Al, B1, and C1 of FIG. 6 and Al, B1, and C1
of FIG. 7.

The display control device according to this embodiment calculates an inclination
theta of the display device according to this embodiment based on the detected
movement of the display device according to this embodiment (S200). For example,
the display control device according to this embodiment calculates the inclination theta
based on detection data acquired from the sensor, capable of detecting the movement
of the display device according to this embodiment, of the display device according to
this embodiment. Here, the positive and negative values of the inclination theta
represent the inclination direction, and the absolute value of the inclination theta
represents the inclination quantity.

When the inclination theta (that is, the inclination direction and the inclination
quantity based on the detected movement) is calculated in step S200, the display
control device according to this embodiment transfers the display object by rotating the
display object by the absolute value of the inclination theta (that is, inclination
quantity) in a direction opposite to the direction represented by the value of the in-
clination theta (that is, the inclination direction).

For example, when performing the process of step S202, "transferring the display
object through the rotation of the display object by the calculated inclination quantity
in a direction opposite to the calculated inclination direction” is realized.

For example, the display control device according to this embodiment performs the
process shown in FIG. 9 as the display control process according to the third example.
For example, when the display control device according to this embodiment performs
the process shown in FIG. 9, the display of a display object can be realized as shown in
Al, B1, and C1 of FIG. 6 and A1, B1, and C1 of FIG. 7.

The display control process according to the third example according to this em-
bodiment is not limited to, for example, the example shown in FIG. 9. For example, the
display control device according to this embodiment can determine whether to perform
the display control process according to the third example according to this em-
bodiment to selectively perform the display control process according to the third
example according to this embodiment.

When the display control process according to the third example according to this
embodiment is selectively performed, the display control device according to this em-
bodiment determines whether to perform the display control process according to the

third example according to this embodiment based on, for example, process setting in-
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formation (data) indicating whether to perform the display control process according to
the third example according to this embodiment.

Examples of the process setting information according to this embodiment include a
graph indicating whether to perform the display control process according to the third
example according to this embodiment. Regarding the process setting information
according to this embodiment, for example, whether to perform the display control
process according to the third example according to this embodiment is set based on a
user's operation or the like. Here, the process setting information according to this em-
bodiment may be, for example, data for each display object or data common to the
display objects.

For example, as described above, when the display control device according to this
embodiment selectively performs the display control process according to the third
example according to this embodiment, a user can turn off the function of performing
the display control process according to the third example according to this em-
bodiment in the display control device according to this embodiment. When the user
does not want to display the icon while maintaining the icon horizontally with respect
to the ground, e.g., when the user wants to operate the icon (an example of the display
object) while lying down, the user turns off the function of performing the display
control process according to the third example according to this embodiment.

Accordingly, for example, as described above, when the display control device
according to this embodiment selectively performs the display control process
according to the third example according to this embodiment, the display control
device according to this embodiment can further improve the user's convenience.

(4) Fourth example of display control process according to embodiment: example of
process for case in which axial direction according to embodiment includes two or
more axial directions among yaw direction, pitch direction, and roll direction

In the display control process according to the first example shown in the above-
described (1) to the display control process according to the third example shown in
the above-described (3), an example of the display control process for the case in
which the axial direction according to this embodiment is any of a yaw direction, a
pitch direction, and a roll direction is shown. However, the display control process
according to this embodiment is not limited to the process for the case in which the
axial direction according to this embodiment is any of a yaw direction, a pitch
direction, and a roll direction.

For example, when the axial direction according to this embodiment includes two or
more axial directions among a yaw direction, a pitch direction, and a roll direction, the
display control device according to this embodiment can also perform the processes

corresponding to the respective axial directions according to this embodiment (the
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display control process according to the first example shown in the above-described (1)
to the display control process according to the third example shown in the above-
described (3)) in parallel. That is, for example, the display control device according to
this embodiment can combine two or more of the display control process according to
the first example shown in the above-described (1) to the display control process
according to the third example shown in the above-described (3).

(5) Fifth example of display control process according to embodiment: example of
display control process capable of realizing multilayer expression of display object

The display control process according to this embodiment is not limited to the
display control process according to the first example shown in the above-described (1)
to the display control process according to the fourth example shown in the above-
described (4). For example, the display control device according to this embodiment
may perform, as the display control process according to this embodiment, a process
for realizing an expression in which a display object which is displayed on the display
surface is disposed as if it were in any of a plurality of display layers (hereinafter
referred to as "multilayer expression").

(5-1) First example of display control process according to fifth example according
to embodiment

For example, the display control device according to this embodiment realizes the
multilayer expression according to this embodiment by changing, for each display
object, the transferring quantity of the display object in accordance with the detected
movement of the display device according to this embodiment.

For example, the display control device according to this embodiment changes, for
each display object, the transferring quantity of the display object in accordance with
the detected movement based on properties set in the display object. Here, the
properties set in the display object according to this embodiment show, for example, a
level related to the transferring quantity according to the detected movement of the
display device according to this embodiment, and show a display layer in which the
display object is to be disposed among the plurality of display layers.

For example, the display control device according to this embodiment changes the
moving quantity of the display object in accordance with the detected movement based
on property information (data) in which properties corresponding to the display object
are set.

Here, examples of the property information according to this embodiment include
data including an adjustment coefficient to be multiplied by the moving quantity or the
inclination quantity calculated based on the detected movement of the display device
according to this embodiment. For example, when the property information according

to this embodiment includes the adjustment coefficient, the display control device
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according to this embodiment multiplies the moving quantity or the inclination
quantity calculated based on the detected movement of the display device according to
this embodiment by the adjustment coefficient included in the property information to
set the transferring quantity of the display object as a transferring quantity corre-
sponding to the properties set in the display object.

The property information according to this embodiment is not limited to the above-
described examples.

For example, the property information according to this embodiment may directly
numerically represent the level related to the transferring quantity according to the
detected movement of the display device according to this embodiment. When the
property information according to this embodiment directly numerically represents the
level related to the transferring quantity according to the detected movement of the
display device according to this embodiment, the display control device according to
this embodiment specifies the adjustment coefficient corresponding to the property in-
formation according to this embodiment using a table or the like in which numerical
values representing the level related to the transferring quantity and the adjustment co-
efficients are associated with each other. In addition, for example, the display control
device according to this embodiment multiplies the moving quantity or the inclination
quantity calculated based on the detected movement of the display device according to
this embodiment by the specified adjustment coefficient to set the transferring quantity
of the display object as a transferring quantity corresponding to the properties set in the
display object.

Here, for example, the properties corresponding to the display object according to
this embodiment may be preset or set based on a user's operation. In addition, the
properties corresponding to the display object according to this embodiment may be
dynamically set by, for example, the display control device according to this em-
bodiment or the display device according to this embodiment. Examples of the
presetting of the properties include setting a display object, such as a clock which is
displayed on the display surface or an icon which displays remaining battery power,
which is assumed to be displayed constantly on the display surface to have properties
corresponding to "the level representing that no transfer is made in accordance with the
detected movement of the display device according to this embodiment." In addition,
examples of the dynamic setting of the properties corresponding to the display object
according to this embodiment by the display control device or the like according to this
embodiment include setting an icon corresponding to a mail application to have
properties according to the number of mail items which are managed by the mail ap-
plication.

For example, as described above, when the transfer quantity of the display object is
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changed for each display object in accordance with the detected movement of the
display device according to this embodiment based on the properties set in the display
object, the user seeing the transferring display object can feel as if the display object is
disposed in a different display layer depending on the moving mode of the display
object. Accordingly, for example, as described above, when the transferring quantity of
the display object is changed for each display object in accordance with the detected
movement of the display device according to this embodiment based on the properties
set in the display object, the multilayer expression according to this embodiment can
be realized.

The display control process according to the fifth example according to this em-
bodiment is not limited to the process of changing the transferring quantity based on
the properties set in the display object as described above. For example, the display
control device according to this embodiment can also change, for each display object
type, the transferring quantity of the display object in accordance with the detected
movement of the display device according to this embodiment. Here, examples of the
display object type according to this embodiment include icons corresponding to ap-
plications, thumbnail images, and web screens.

(5-2) Second example of display control process according to fifth example
according to embodiment

For example, the display control device according to this embodiment may display a
display object of which the transferring quantity according to the detected movement is
smaller in a smaller size.

On the other hand, the display control device according to this embodiment can also
display a display object of which the transferring quantity according to the detected
movement is larger in a larger size. Hereinafter, a second example of the display
control process according to the fifth example according to this embodiment will be
described using the case in which the display control device according to this em-
bodiment displays a display object of which the transferring quantity according to the
detected movement is smaller in a smaller size as an example. For example, by
performing a process similar to the following "process related to the case in which a
display object of which the transferring quantity according to the detected movement is
smaller is displayed in a smaller size," the display control device according to this em-
bodiment can realize display of a display object of which the transferring quantity
according to the detected movement is larger in a larger size.

For example, using a table or the like in which transferring quantities and reduction
coefficients for reducing the size of the display object are associated with each other,
the display control device according to this embodiment displays a display object of

which the transferring quantity according to the detected movement is smaller in a
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smaller size. Needless to say, the process for displaying a display object of which the
transferring quantity according to the detected movement is smaller in a smaller size in
the display control device according to this embodiment is not limited to the above-
described examples.

For example, as described above, when the display control device according to this
embodiment displays a display object of which the transferring quantity according to
the detected movement is smaller in a smaller size, a user can feel as if the display
object is disposed in a different display layer. Accordingly, for example, as described
above, when the display control device according to this embodiment displays a
display object of which the transferring quantity according to the detected movement is
smaller in a smaller size, the multilayer expression according to this embodiment can
be realized.

FIG. 10 is an illustrative diagram illustrating the fifth example of the display control
process according to this embodiment in the display control device according to this
embodiment. FIG. 10 shows an example of the display control process related to the
multilayer expression of the display object, and shows an example in which the display
control device according to this embodiment displays a display object of which the
transferring quantity according to the detected movement is smaller in a smaller size.
Specifically, FIG. 10 shows an example in which a display object O1 shown in FIG. 10
is displayed smaller than display objects O2 and O3 shown in FIG. 10.

Here, FIG. 10 shows a case in which the axial direction according to this em-
bodiment is a yaw direction as in FIG. 2. A, B, and C shown in FIG. 10 show the
motions of a user on which the display device according to this embodiment is
mounted in a chronological manner in order of A, B, and C shown in FIG. 10, and
show a case in which the movement in a yaw direction is detected due to the rightward
turning of a head of the user as in the example shown in FIG. 2. A1, B1, and C1 shown
in FIG. 10 show the display surface, and show an example in which icons (an example
of the display object) are displayed on the display surface. In addition, A2, B2, and C2
shown in FIG. 10 show a state of the display device according to this embodiment, and
A3, B3, and C3 shown in FIG. 10 show a state of the user.

First, referring to Al of FIG. 10 and B1 shown in FIG. 10, the display control device
according to this embodiment transfers each icon to the left (a direction opposite to the
axial direction in which the movement of the display device is detected) in FIG. 10
from the position corresponding to the reference position according to this embodiment
which is shown in Al of FIG. 10 as in the example shown in FIG. 2, based on the
movement in the yaw direction of the display device according to this embodiment
based on the movement of the user as shown in B3 of FIG. 10. At this time, the display

control device according to this embodiment decreases the transferring quantity of the
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display object O1 displayed smaller than the display objects O2 and O3 as shown in
Al of FIG. 10 and B1 shown in FIG. 10.

Next, referring to B1 of FIG. 10 and C1 shown in FIG. 10, the display control device
according to this embodiment transfers the icon transferred from the position corre-
sponding to the reference position according to this embodiment which is shown in Al
of FIG. 10 to the position (position after the transfer) shown in B1 of FIG. 10, from the
position (position after the transfer) shown in B1 of FIG. 10 to the position (position
corresponding to Al of FIG. 10) corresponding to the reference position according to
this embodiment which is shown in C1 of FIG. 10 as in the example shown in FIG. 2.

For example, as shown in FIG. 10, when the display control device according to this
embodiment displays a display object of which the transferring quantity according to
the detected movement is smaller in a smaller size, a user can feel as if the display
object is disposed in a different display layer. Accordingly, for example, as shown in
FIG. 10, when the display control device according to this embodiment displays a
display object of which the transferring quantity according to the detected movement is
smaller in a smaller size, the multilayer expression according to this embodiment can
be realized.

(5-3) Third example of display control process according to fifth example according
to embodiment

For example, the display control device according to this embodiment may increase
the transmittance of a display object of which the transferring quantity according to the
detected movement is smaller.

On the other hand, the display control device according to this embodiment can also
decrease the transmittance of a display object of which the transferring quantity
according to the detected movement is larger. Hereinafter, a third example of the
display control process according to the fifth example according to this embodiment
will be described using the case in which the display control device according to this
embodiment increases the transmittance of a display object of which the transferring
quantity according to the detected movement is smaller as an example. For example,
by performing a process similar to the following "process related to the case in which
the transmittance of a display object of which the transferring quantity according to the
detected movement is smaller is increased,"” the display control device according to this
embodiment can decrease the transmittance of a display object of which the
transferring quantity according to the detected movement is larger.

For example, using a table or the like in which transferring quantities and trans-
mittances of the display object are associated with each other, the display control
device according to this embodiment displays a display object of which the transferring

quantity according to the detected movement is smaller with increased transmittance.
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Needless to say, the process for displaying a display object of which the transferring
quantity according to the detected movement is smaller with increased transmittance in
the display control device according to this embodiment is not limited to the above-
described examples.

For example, as described above, when the display control device according to this
embodiment displays a display object of which the transferring quantity according to
the detected movement is smaller with increased transmittance, a user can feel as if the
display object is disposed in a different display layer. Accordingly, for example, as
described above, when the display control device according to this embodiment
displays a display object of which the transferring quantity according to the detected
movement is smaller with increased transmittance, the multilayer expression according
to this embodiment can be realized.

(5-4) Fourth example of display control process according to fifth example according
to embodiment

The display object according to this embodiment is not limited to the display object
which is permitted to be transferred in accordance with the detected movement (which
may hereinafter be referred to as a "first display object"). The display object according
to this embodiment may include, for example, a display object which is not permitted
to be transferred in accordance with the detected movement (which may hereinafter be
referred to as a "second display object").

Examples of the first display object according to this embodiment include a display
object assigned to a local space (a coordinate system transferring along with the
direction of the user on which the display device according to this embodiment is
mounted). Specific examples of the first display object according to this embodiment
include a display object of an operation system which can be operated by a user.

Here, the coordinates in the local space which represent the position of the first
display object according to this embodiment are obtained from, for example, a relative
angle (for example, indicating an angle at which the display device according to this
embodiment is moved for a fixed time) of the display device according to this em-
bodiment, which is calculated based on detection data acquired from the sensor,
capable of detecting the movement of the display device according to this embodiment,
of the display device according to this embodiment and acceleration shown by the
acquired detection data.

In addition, examples of the second display object according to this embodiment
include a display object assigned to a global space (a coordinate system having no
changes along with the direction of the user on which the display device according to
this embodiment is mounted). Specific examples of the second display object

according to this embodiment include a display object serving as a marker for object
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display object according to this embodiment are obtained from, for example, absolute
angle (azimuth) information (data), position information (data) obtained through the
Global Positioning System (GPS), and captured images (for example, captured images
obtained by capturing the images of the front of the user on which the display device
according to this embodiment is mounted, captured images obtained by capturing the
movement of the user, and the like).

As described above, when the display object according to this embodiment includes
the first display object and the second display object, for example, the display control
device according to this embodiment transfers the first display object in accordance
with the detected movement and does not transfer the second display object when the
movement of the display device according to this embodiment is detected.

For example, as described above, when the display control device according to this
embodiment transfers the first display object in accordance with the detected
movement and does not transfer the second display object, a user can feel as if the
display object is disposed in a different display layer. Accordingly, for example, as
described above, when the display control device according to this embodiment
transfers the first display object in accordance with the detected movement and does
not transfer the second display object, the multilayer expression according to this em-
bodiment can be realized.

FIG. 11 is an illustrative diagram illustrating the fifth example of the display control
process according to this embodiment in the display control device according to this
embodiment. FIG. 11 shows another example of the display control process related to
the multilayer expression of the display object, and shows an example of a case in
which the display control device according to this embodiment transfers a first display
object in accordance with the detected movement and does not transfer a second
display object. Specifically, FIG. 11 shows an example in which a display object O1
shown in FIG. 11 is a display object assigned to a global space (a coordinate system
having no changes along with the direction of the user on which the display device
according to this embodiment is mounted), that is, a second display object. In addition,
FIG. 11 shows an example in which display objects O2 and O3 shown in FIG. 11 are
display objects assigned to a local space (a coordinate system transferring along with
the direction of the user on which the display device according to this embodiment is
mounted), that is, first display objects.

Here, FIG. 11 shows a case in which the axial direction according to this em-
bodiment is a yaw direction as in FIG. 2. A, B, and C shown in FIG. 11 show the

motions of the user on which the display device according to this embodiment is
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mounted in a chronological manner in order of A, B, and C shown in FIG. 11, and
show a case in which the movement in a yaw direction is detected due to the rightward
turning of a head of the user as in the example shown in FIG. 2. A1, B1, and C1 shown
in FIG. 11 show the display surface, and show an example in which icons (an example
of the display object) are displayed on the display surface. In addition, A2, B2, and C2
shown in FIG. 11 show a state of the display device according to this embodiment, and
A3, B3, and C3 shown in FIG. 11 show a state of the user.

First, Al of FIG. 11 and B1 shown in FIG. 10 will be referred to. Regarding the
display objects O2 and O2 which are first display objects, the display control device
according to this embodiment transfers the display objects O2 and O2 to the left (a
direction opposite to the axial direction in which the movement of the display device is
detected) in FIG. 11 from the position corresponding to the reference position
according to this embodiment which is shown in A1 of FIG. 11 as in the example
shown in FIG. 11, based on the movement in the yaw direction of the display device
according to this embodiment based on the movement of the user as shown in B3 of
FIG. 11. At this time, the display control device according to this embodiment does not
transfer the display object O1 which is a second display object from the coordinates in
the set global space.

Next, B1 of FIG. 11 and C1 shown in FIG. 11 will be referred to. Regarding the
display objects O2 and O2 which are first display objects, the display control device
according to this embodiment transfers the display objects O2 and O2 transferred from
the position corresponding to the reference position according to this embodiment
which is shown in Al of FIG. 10 to the position (position after the transfer) shown in
B1 of FIG. 11, from the position (position after the transfer) shown in B1 of FIG. 11 to
the position (position corresponding to Al of FIG. 11) corresponding to the reference
position according to this embodiment which is shown in C1 of FIG. 11 as in the
example shown in FIG. 2. At this time, the display control device according to this em-
bodiment does not transfer the display object O1 which is a second display object from
the coordinates in the set global space.

For example, as shown in FIG. 11, when the display control device according to this
embodiment transfers the first display object in accordance with the detected
movement and does not transfer the second display object, a user on which the display
device according to this embodiment is mounted can feel as if the display object is
disposed in a different display layer. Accordingly, for example, as shown in FIG. 11,
when the display control device according to this embodiment transfers the first
display object in accordance with the detected movement and does not transfer the
second display object, the multilayer expression according to this embodiment can be

realized.
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(6) Sixth example of display control process according to embodiment

The display control process according to this embodiment is not limited to the
display control process according to the first example shown in the above-described (1)
to the display control process according to the fifth example shown in the above-
described (5). For example, the display control device according to this embodiment
can also display a display object when a predetermined condition is satisfied. Here,
examples of the predetermined condition include occurrence of some event such as
reception of new mail (in the case of an icon corresponding to the mail application).

For example, the display control device according to this embodiment displays a
display object while changing the transmittance and size of the display object, con-
vergence distance related to parallax, and the like. When the transmittance of the
display object is changed, for example, the display control device according to this em-
bodiment displays the display object with a change from a state in which the trans-
mittance is high to a state in which the transmittance is low. When the size of the
display object is changed, for example, the display control device according to this em-
bodiment displays the display object with a change from a state in which the size is
small to a state in which the size is large. When the convergence distance is changed,
for example, the display control device according to this embodiment displays the
display object with a change from a state in which the convergence point is adjusted to
be distant from the user on which the display device according to this embodiment is
mounted to a state in which the convergence point is adjusted to be close to the user.

FIG. 12 is an illustrative diagram illustrating a sixth example of the display control
process according to this embodiment in the display control device according to this
embodiment. A, B, C, and D shown in FIG. 12 show a state of the display surface in a
chronological manner in order of A, B, C, and D shown in FIG. 12. A1, B1, C1, and
D1 shown in FIG. 12 show the display surface, and show an example in which an icon
(an example of the display object) is displayed on the display surface. In addition, A2,
B2, C2, and D2 shown in FIG. 12 show a state of the display device according to this
embodiment, and A3, B3, C3, and D3 shown in FIG. 12 show a state of the user.

For example, as shown in A1, B1, C1, and D1 of FIG. 12, the display control device
according to this embodiment displays an icon while changing the transmittance and
size. For example, when an icon is displayed as shown in Al, B1, C1, and D1 of FIG.
12, it is possible to make the user on which the display device according to this em-
bodiment is mounted feel as if the icon wells up on the display surface on which
nothing has been displayed when a predetermined condition is satisfied.

(7) Seventh example of display control process according to embodiment: example
of process for case in which axial direction according to embodiment is front-back

direction of user on which display device according to embodiment is mounted



32

WO 2014/155924 PCT/JP2014/000536

[0157]

[0158]

[0159]

[0160]

As described above, the axial direction according to this embodiment is not limited to
the yaw direction, the pitch direction, and the roll direction, and may include a front-
back direction of the user on which the display device according to this embodiment is
mounted. When the axial direction according to this embodiment in which the
movement is detected is the front-back direction of the user on which the display
device according to this embodiment is mounted, the display control device according
to this embodiment changes the display size of the display object from the reference
size in accordance with the detected movement.

FIG. 13 is an illustrative diagram illustrating a seventh example of the display control
process according to this embodiment in the display control device according to this
embodiment, and shows an example of a process for the case in which the axial
direction according to this embodiment is a front-back direction of a user on which the
display device according to this embodiment is mounted. A, B, C, and D shown in
FIG. 13 show a motion of the user on which the display device according to this em-
bodiment is mounted in a chronological manner in order of A, B, C, and D shown in
FIG. 13, and show a case in which, when the user moves forwards, the movement of
the user in the front-back direction is detected. For example, the display control device
according to this embodiment detects the movement in the front-back direction of the
user on which the display device according to this embodiment is mounted based on
detection data acquired from an acceleration sensor (an example of the sensor capable
of detecting the movement of the display device according to this embodiment). A1,
B1, C1, and D1 shown in FIG. 13 show a state of the user. In addition, A2, B2, C2, and
D2 shown in FIG. 13 show the display surface, and show an example in which icons
(an example of the display object) are displayed on the display surface. Here, in the
example shown in FIG. 13, the display size of the icon shown in A2 of FIG. 13 cor-
responds to the reference size of the icon.

For example, as shown in A2, B2, C2, and D2 of FIG. 13, when the user on which
the display device according to this embodiment is mounted moves forwards, for
example, the display control device according to this embodiment makes the display
size of the icon larger than the reference size to change the convergence distance. For
example, when the icon is displayed as shown in A2, B2, C2, and D2 of FIG. 13, it is
possible to make the user on which the display device according to this embodiment is
mounted feel as if the icon is approaching.

The expression realized by the display control process according to the seventh
example is not limited to the example shown in FIG. 13.

For example, when the display size of the display object is changed, the display
control device according to this embodiment may change the changed display size of

the display object to the reference size. After the display size of the icon is increased,
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the display size returns to the original display size (reference size) before the display
size was increased when the above-described process is further performed.

(8) Eighth example of display control process according to embodiment

For example, when display objects are disposed to surround a user on which the
display device according to this embodiment is mounted, the user may not recognize
whether the display object displayed on the display surface is a display object disposed
at an end.

Therefore, the display control device according to this embodiment may change an
interval between the display objects based on the position at which the display object is
disposed and the detected movement of the display device according to this em-
bodiment. The display control device according to this embodiment changes an
interval between the display objects when, for example, the position of the display
object is a position corresponding to the display object disposed at an end.

Here, the position at which the display object is disposed in the display control
process according to the eighth example is represented by, for example, coordinates in
a global space (a coordinate system having no changes along with the direction of the
user on which the display device according to this embodiment is mounted).

Examples of the method of changing the interval between the display objects include
increasing an interval between the display objects in accordance with the detected
movement.

For example, as described above, when the display control device according to this
embodiment changes the interval between the display objects, the user on which the
display device according to this embodiment is mounted can visually recognize that the
display object displayed on the display surface is a display object disposed at an end.

FIG. 14 is an illustrative diagram illustrating the eighth example of the display
control process according to this embodiment in the display control device according
to this embodiment. FIG. 14 shows an example of the display control process related to
the expression in which the interval between the display objects is changed, and shows
an example in which the display control device according to this embodiment changes
the interval between the display objects when the position of the display object is a
position corresponding to the display object disposed at an end. Specifically, FIG. 14
shows an example in which a display object O1 shown in FIG. 14 is a display object
disposed at an end.

Here, FIG. 14 shows a case in which the axial direction according to this em-
bodiment is a yaw direction as in FIG. 2. A, B, and C shown in FIG. 14 show a motion
of the user on which the display device according to this embodiment is mounted in a
chronological manner in order of A, B, and C shown in FIG. 14, and show a case in

which the movement in a yaw direction is detected due to the rightward turning of a
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head of the user as in the example shown in FIG. 2. A1, B1, and C1 shown in FIG. 14
show the display surface, and show an example in which icons (an example of the
display object) are displayed on the display surface. In addition, A2, B2, and C2 shown
in FIG. 14 show a state of the display device according to this embodiment, and A3,
B3, and C3 shown in FIG. 14 show a state of the user.

For example, as shown in A1, B1, and C1 of FIG. 14, the display control device
according to this embodiment causes an interval between the display object O1 which
is a display object disposed at an end and other display objects O2 and O3 to be
displayed larger. For example, as shown in Al, B1, and C1 of FIG. 14, when the
display control device according to this embodiment changes the interval between the
display objects, the user on which the display device according to this embodiment is
mounted can visually recognize that the display object displayed on the display surface
is a display object disposed at an end.

(9) Ninth example of display control process according to embodiment

The display control device according to this embodiment does not display a frame
around the display surface when a display object is displayed on the display surface. In
addition, for example, when there is a display object displayed in an end part of the
display surface, the display control device according to this embodiment may further
cause a fade-out expression of the display object by changing the transmittance of the
end part of the display surface.

For example, as described above, when a frame is not displayed around the display
surface or the fade-out expression of the display object is further caused, the display
control device according to this embodiment can impart a floating feeling in which the
display object floats in the air to a user on which the display device according to this
embodiment is mounted.

FIG. 15 is an illustrative diagram illustrating a ninth example of the display control
process according to this embodiment in the display control device according to this
embodiment, and shows an example of the display control process capable of ex-
pressing the floating feeling in which the display object floats in the air. FIG. 15 shows
examples of display objects which are displayed on the display surface.

For example, as shown in FIG. 15, the display control device according to this em-
bodiment does not display a frame around the display surface. In addition, as shown by
display objects O1 and O2 shown in FIG. 15, the display control device according to
this embodiment changes the transmittance of the end part of the display surface by in-
creasing the transmittance of the end part of the display surface. For example, when the
display control device according to this embodiment displays the display object on the
display surface to cause the expression shown in FIG. 15, the display control device

according to this embodiment can impart a floating feeling in which the display object
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floats in the air to a user on which the display device according to this embodiment is
mounted.

(10) Tenth example of display control process according to embodiment

The display control process in which the display control device according to this em-
bodiment transfers a display object based on the detected movement of the display
device according to this embodiment has been mainly described. However, the display
control process in the display control device according to this embodiment is not
limited to the process of transferring the display object based on the detected
movement.

For example, when the movement of the display device according to this em-
bodiment is not detected for a predetermined time, the display control device according
to this embodiment may transfer the display object regardless of the movement of the
display device according to this embodiment. Examples of the method of transferring
the display object regardless of the movement of the display device according to this
embodiment include randomly moving the display object around the reference position
by the display control device according to this embodiment. Here, examples of the pre-
determined time related to the display control process according to the tenth example
include a preset fixed time and a variable time which can be set through a user's
operation or the like.

For example, when the movement of the display device according to this em-
bodiment is not detected for a predetermined time and the display control device
according to this embodiment transfers the display object regardless of the movement
of the display device according to this embodiment as described above, the display
control device according to this embodiment can realize an expression in which the
display object gently moves when a user on which the display device according to this
embodiment is mounted performs no operation for a predetermined time. In addition,
for example, when transferring the display object regardless of the movement of the
display device according to this embodiment as described above, the display control
device according to this embodiment can impart, for example, a floating feeling in
which the display object floats in the air to a user on which the display device
according to this embodiment is mounted.

For example, when transferring the display object regardless of the movement of the
display device according to this embodiment as described above, the display control
device according to this embodiment may feed the state back to the user by, for
example, outputting a sound (including music).

In addition, when transferring the display object regardless of the movement of the
display device according to this embodiment as described above, the display control

device according to this embodiment moves, for example, each transferring display
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object to a reference position when the movement of the display device according to
this embodiment is detected. In this case, when the display control device according to
this embodiment transfers each transferring display object to a reference position, for
example, the display control device according to this embodiment can arrange the
display objects which move gently.

When transferring the display object regardless of the movement of the display
device according to this embodiment as described above, the display control device
according to this embodiment may feed the state back to the user by, for example,
outputting a sound (including music) when the movement of the display device
according to this embodiment is detected.

FIG. 16 is an illustrative diagram illustrating the tenth example of the display control
process according to this embodiment in the display control device according to this
embodiment. FIG. 16 shows an example of the display control process related to the
expression in which, when the movement of the display device according to this em-
bodiment is not detected for a predetermined time, the display object is transferred re-
gardless of the movement of the display device according to this embodiment. A, B,
and C shown in FIG. 16 show a state of the display surface in a chronological manner
in order of A, B, and C shown in FIG. 16. A1, B1, and C1 shown in FIG. 16 show the
display surface, and show an example in which icons (an example of the display
object) are displayed on the display surface. In addition, A2, B2, and C2 shown in FIG.
16 show a state of the display device according to this embodiment, and A3, B3, and
C3 shown in FIG. 16 show a state of the user.

For example, when the display surface has a state in which each icon is displayed at a
reference position as shown in Al of FIG. 16, the display control device according to
this embodiment transfers the icon regardless of the movement of the display device
according to this embodiment as shown in B1 of FIG. 16 when the movement of the
display device according to this embodiment is not detected for a predetermined time.
In addition, for example, when the display surface has a state shown in B1 of FIG. 16,
the display control device according to this embodiment transfers the transferring icon
to the reference position (position corresponding to Al of FIG. 16) as shown in, for
example, C1 of FIG. 16 when the movement of the display device according to this
embodiment is detected.

For example, when displaying the icon as shown in B1 of FIG. 16, the display
control device according to this embodiment can realize an expression in which the
display object gently moves when a user on which the display device according to this
embodiment is mounted performs no operation for a predetermined time. In addition,
for example, when displaying the icon as shown in B1 of FIG. 16, the display control

device according to this embodiment can impart, for example, a floating feeling in
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which the display object floats in the air to the user on which the display device
according to this embodiment is mounted.

In addition, for example, the display control device according to this embodiment can
arrange the display objects which move gently when, for example, transferring the icon
transferred as shown in B1 of FIG. 16 to the reference position as shown in C1 of FIG.
16.

(11) Eleventh example of display control process according to embodiment

The display control device according to this embodiment can also perform two or
more of the display control process according to the first example shown in the above-
described (1) to the display control process according to the tenth example shown in
the above-described (10) in parallel. That is, for example, the display control device
according to this embodiment can combine two or more of the display control process
according to the first example shown in the above-described (1) to the display control
process according to the tenth example shown in the above-described (10).

(Display control apparatus according to embodiment)

Next, an example of the configuration of the display control apparatus according to
the present embodiment capable of performing the process relevant to the display
control method according to the present embodiment described above will be
described.

FIG. 17 is a block diagram illustrating an example of the configuration of a display
control apparatus 100 according to the present embodiment. The display control
apparatus 100 includes, for example, a communication unit 102 and a control unit 104.

The display control apparatus 100 may include, for example, a read-only memory
(ROM; not illustrated), a random access memory (RAM; not illustrated), a storage unit
(not illustrated), an operation unit (not illustrated) operable by a user, and a display
unit (not illustrated) that displays various screens as a display screen. In the display
control apparatus 100, for example, the foregoing constituent elements are connected
via a bus serving as a data transmission path.

Here, the ROM (not illustrated) stores a program used by the control unit 104 or
control data such as a calculation parameter. The RAM (not illustrated) temporarily
stores a program or the like executed by the control unit 104.

The storage unit (not illustrated) is a storage unit included in the display control
apparatus 100 and stores, for example, data indicating display objects and various
kinds of data such as applications. Here, a magnetic recording medium such as a hard
disk or a non-volatile memory such as an electrically erasable and programmable read-
only memory (EEPROM) or a flash memory can be exemplified as the storage unit
(not illustrated). The storage unit (not illustrated) may be detachably mounted on the

display control apparatus 100.
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An example of the operation unit (not shown) may be a later-described operation
input device, for example, and an example of the display unit (not shown) may be a
later-described display device, for example.

<Example of hardware configuration of display control apparatus 100>

FIG. 18 is an explanatory diagram illustrating an example of a hardware con-
figuration of the display control apparatus 100 according to the present embodiment.
The display control apparatus 100 includes, for example, an MPU 150, a ROM 152, a
RAM 154, arecording medium 156, an input and output interface 158, an operation
input device 160, a display device 162, and a communication interface 164. In the
display control apparatus 100, for example, the constituent elements are connected via
a bus 166 serving as a data transmission path.

The MPU 150 is formed by, for example, an MPU or a various processing circuits
and functions as the control unit 104 that controls the entire display control apparatus
100. For example, the MPU 150 serves as a display control unit 110 to be described
below in the display control apparatus 100.

The ROM 152 stores a program used by the MPU 150, control data such as a cal-
culation parameter, or the like. For example, the RAM 154 temporarily stores a
program or the like executed by the MPU 150.

The recording medium 156 functions as a storage unit (not illustrated) and, for
example, stores data indicating display objects or various data such as applications.
Here, a magnetic recording medium such as a hard disk or a non-volatile memory such
as a flash memory can be exemplified as the recording medium 156. Further, the
recording medium 156 may be detachably mounted on the display control apparatus
100.

For example, the input and output interface 158 connects the operation input device
160 to the display device 162. The operation input device 160 functions as an
operation unit (not illustrated) and the display device 162 functions as a display unit
(not illustrated). Here, a Universal Serial Bus (USB) terminal, a Digital Visual
Interface (DVI) terminal, a High-Definition Multimedia Interface (HDMI) terminal,
and various processing circuits can be exemplified as the input and output interface
158. For example, the operation input device 160 can be provided on the display
control apparatus 100 and is connected to the input and output interface 158 inside the
display control apparatus 100. A button, a direction key, a rotation type selector such
as a jog dial, or a combination thereof can be exemplified as the operation input device
160. For example, the display device 162 is provided on the display control apparatus
100 and is connected to the input and output interface 158 inside the display control
apparatus 100. A liquid crystal display (LCD) or an organic electro-luminescence (EL)
display (or called an organic light emitting diode (OLED) display) can be exemplified
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as the display device 162.

The input and output interface 158 is, of course, connected to an operation input
device (for example, a keyboard or a mouse) which is an external device of the display
control apparatus 100 or an external device such as a display device. For example, the
display device 162 may be a device such as a touch screen in which a display process
and a user's operation can be performed.

The communication interface 164 is a communication unit included in the display
control apparatus 100 and functions as the communication unit 102 that performs
wireless/wired communication with an external apparatus such as a display apparatus
according to the present embodiment via a network (or directly). Here, a commu-
nication antenna, an RF circuit (wireless communication), an IEEE 802.15.1 port and a
transmission and reception circuit (wireless communication), an IEEE 802.11b port
and a transmission and reception circuit (wireless communication), or a LAN terminal
and a transmission and reception circuit (wired communication) can be exemplified as
the communication interface 164. A wired network such as a LAN or a wide area
network (WAN), a wireless network such as a wireless local area network (WLAN) or
a wireless wide area network (WWAN) via a base station, or the Internet using a com-
munication protocol such as the transmission control protocol/internet protocol
(TCP/IP) can be exemplified as the network according to the present embodiment.

The display control apparatus 100 has, for example, the configuration illustrated in
FIG. 18 to perform a process relevant to the display control method according to the
present embodiment. The hardware configuration of the display control apparatus 100
according to the present embodiment is not limited to the configuration illustrated in
FIG. 18.

For example, the display control apparatus 100 may include a plurality of commu-
nication interfaces for which communication schemes differ or communication
schemes are the same.

For example, when communication is performed with an external apparatus such as
the display apparatus according to the present embodiment via an external commu-
nication device connected via the input and output interface 158 or the like, the display
control apparatus 100 may not include the communication interface 164.

For example, when the display control apparatus 100 is configured to perform a
process as a stand-alone apparatus (for example, when the display control apparatus
100 and the display apparatus according to the present embodiment are an integrated
apparatus), the display control apparatus 100 may not include the communication
interface 164.

The display control apparatus 100 may have a configuration in which the operation

input device 160 or the display device 162 is not included.
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Referring back to FIG. 17, an example of the configuration of the display control
apparatus 100 will be described. The communication unit 102 is a communication unit
included in the display control apparatus 100 and performs wireless/wired commu-
nication with an external apparatus such as the display apparatus according to the
present embodiment via a network (or directly). The communication of the commu-
nication unit 102 is controlled by, for example, the control unit 104.

Here, a communication antenna and an RF circuit or a LAN terminal and a
transmission and reception circuit can be exemplified as the communication unit 102,
but the configuration of the communication unit 102 is not limited to the foregoing
configuration. For example, the communication unit 102 may have a configuration of a
USB terminal and a transmission and reception circuit, which corresponds to any
standard capable of performing communication or any configuration capable of
performing communication with an external apparatus via a network.

The control unit 104 includes, for example, an MPU and serves to control the entire
display control apparatus 100. The control unit 104 includes, for example, the display
control unit 110 and serves to initiatively perform the process relevant to the display
control method according to the present embodiment.

The display controller 110 serves to perform the display control process according to
this embodiment in a leading manner and controls the display of a display object which
is displayed on the display surface in the display device according to this embodiment
(a display device which is mounted on a user so that a display surface is positioned
ahead of the user). For example, the display controller 110 transfers and displays a
display object which is displayed on the display surface from a reference position cor-
responding to the display object in accordance with the movement of the display
device, and transfers and displays the transferred display object from the position after
the transfer to the reference position.

In greater detail, for example, the display controller 110 performs any of the display
control process according to the first example shown in the above-described (1) to the
display control process according to the eleventh example shown in the above-
described (11).

Here, when the display control device 100 and the display device according to this
embodiment are separate devices, for example, the display controller 110 com-
municates with the display device according to this embodiment through the commu-
nication unit 102 (or an external communication device connected thereto; the same
applies hereinafter) to perform the display control process according to this em-
bodiment. In this case, for example, the display controller 110 transmits a display
control signal corresponding to the result of the process (for example, a signal

including data showing the display object, data showing the position at which the
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display object is to be positioned, a display control instruction, and the like) to the
display device according to this embodiment through the communication unit 102 to
control the display of a display object in the display device according to this em-
bodiment.

When the display control device 100 and the display device according to this em-
bodiment are formed integrally with each other, for example, the display controller 110
performs the display control process according to this embodiment to send a display
control signal corresponding to the result of the process to a display unit (not shown)
of the display control device 100, thereby controlling the display of a display object in
the display device according to this embodiment.

The control unit 104 includes, for example, the display control unit 110 to initiatively
perform the process relevant to the display control method according to the present
embodiment.

For example, the display control device 100 performs a process (for example, the
above-described display control process) according to the display control method
according to this embodiment with the configuration shown in FIG. 17. Accordingly,
for example, the display control device 100 can decrease the possibility of giving a
user a feeling of discomfort with the configuration shown in FIG. 17. In addition, the
display control device 100 can exhibit the effects of the display control process
according to the first example shown in the above-described (1) to the display control
process according to the eleventh example shown in the above-described (11) with the
configuration shown in FIG. 17.

The configuration of the display control device according to this embodiment is not
limited to the configuration shown in FIG. 17.

For example, the display control device according to this embodiment may be se-
lectively provided with the display controller 110 (for example, the display controller
110 is realized with a processing circuit formed separately from the controller 104)
shown in FIG. 17.

In addition, for example, the display control device according to this embodiment
may not be provided with the communication unit 102 when the display control device
is configured to perform the process in a stand-alone manner (for example, when the
display control device and the display device according to this embodiment are formed
integrally with each other) or communicates with an external device such as the
display device according to this embodiment through an external communication
device connected thereto.

As described above, for example, the display control device according to this em-
bodiment performs the above-described display control process as a process according

to the display control method according to this embodiment. Here, the display control
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device according to this embodiment moves a display object based on the detected
movement of the display device according to this embodiment. Accordingly, when the
display control device according to this embodiment performs the display control
process according to this embodiment, the possibility of giving a user a feeling of
discomfort which is caused since the user's field of view is blocked, as in the case in
which a display object is displayed constantly at a fixed position on the display surface
is decreased.

Accordingly, the display control device according to this embodiment can decrease
the possibility of giving a user a feeling of discomfort.

In addition, when the display control device according to this embodiment performs,
as a process according to the display control method according to this embodiment,
any of the display control process according to the first example shown in the above-
described (1) to the display control process according to the eleventh example shown
in the above-described (11), the display control device can exhibit the effects of the re-
spective display control processes.

Furthermore, for example, when the display control device according to this em-
bodiment performs any of the display control process according to the first example
shown in the above-described (1) to the display control process according to the
eleventh example shown in the above-described (11) as a process according to the
display control method according to this embodiment, for example, the display control
device according to this embodiment can change the movement of a display object in
accordance with the movement of the display device according to this embodiment
which is detected based on the movement of a user on which the display device
according to this embodiment is mounted. Accordingly, the display control device
according to this embodiment can make the user on which the display device according
to this embodiment is mounted feel as if the display object floats in or adheres to a
space.

Accordingly, the display control device according to this embodiment can decrease
the possibility of giving a user a feeling of discomfort and provide a comfortable
graphical user interface (GUI) to the user.

The display apparatus according to the present embodiment has been described as an
example, but the embodiment is not limited thereto. The embodiment can be applied
to, for example, "an apparatus that has any shape and a configuration in which a
display surface is located in front of a user" such as an HMD or an eyeglass (monocle)
type apparatus.

The display control apparatus according to the present embodiment has been
described as an example, but the embodiment is not limited thereto. The embodiment

can be applied to, for example, various apparatuses such as communication ap-
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paratuses such as mobile phones or smartphones, video/music reproduction ap-
paratuses (or video/music recording reproduction devices), game devices, or a
computer such as a PC (personal computer) or a server. Further, the embodiment can
be applied to, for example, the display apparatus according to the present embodiment.
Furthermore, the embodiment can also be applied to, for example, a processing in-
tegrated circuit (IC) which can be embedded into the foregoing apparatus or the
display apparatus according to the present embodiment.

(Program according to embodiment)

When a computer executes a program (for example, a program capable of performing
the process relevant to the display control method according to the present em-
bodiment, such as the display control process according to the present embodiment)
causing a computer to function as the display control apparatus according to the
present embodiment, the possibility of giving a user a feeling of discomfort can be
reduced.

In addition, the effects of the display control process according to the first example
shown in the above-described (1) to the display control process according to the
eleventh example shown in the above-described (11) can be exhibited by executing a
program (for example, a program capable of performing any of the display control
process according to the first example shown in the above-described (1) to the display
control process according to the eleventh example shown in the above-described (11))
for causing the computer to function as the display control device according to this em-
bodiment in the computer.

The preferred embodiments of the present disclosure have been described in detail
with reference to the appended drawings, but the technical scope of the present
disclosure is not limited to the embodiments. It should be understood by those skilled
in the art that various modifications and alterations may occur depending on design re-
quirements and other factors insofar as they are within the technical scope of the
appended claims or the equivalents thereof, and the modifications and the alterations
are construed to pertain to the technical scope of the present disclosure.

For example, the case in which the program (computer program) causing a computer
to function as the display control device according to the present embodiment is
provided has been described, but the embodiment can also provide a recording medium
storing the program.

The above-described configurations show examples of the embodiment and, of
course, pertain to the technical scope of an embodiment of the present disclosure.

Additionally, the present technology may also be configured as below.

(1) A device including a display control unit configured to move a displayed object

on a screen of a display device according to movement of the display device, wherein
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the displayed object is moved to a predetermined position on the screen without any
user input after the displayed object has been moved.

(2) The device according to (1), wherein the displayed object is moved within the
screen according to the movement of the display device while the display device is
moving, and the displayed object is moved to the predetermined position after the
movement of the display device has stopped.

(3) The device according to any one of (1) or (2), wherein a manner in which the
displayed object moves is determined according to at least an amount of movement of
the display device.

(4) The device according to any one of (1) to (3), including a plurality of displayed
objects on the screen of the display device, wherein a manner in which the plurality of
displayed objects move is determined according to at least one characteristic of each
displayed object such that at least two of the plurality of displayed objects have
different characteristics that cause the at least two displayed objects with different
characteristics to move in different manners at the same time.

(5) The device according to (3), wherein the manner is a speed of movement of the
displayed object.

(6) The device according to (5), wherein the speed of movement of the displayed
object is determined based on one or more of a reference position of the displayed
object and a position at which the displayed object is displayed.

(7) The device according to any one of (1) to (6), wherein the displayed object is not
moved to the predetermined position when the movement of the display device is in a
roll direction.

(8) The device according to any one of (1) to (7), wherein the displayed object further
includes a first object that is permitted to move in accordance with the movement of
the display device and a second object that is not permitted to move in accordance with
the movement of the display device.

(9) The device according to (8), wherein the second object serves as a marker for
object recognition.

(10) The device according to any one of (1) to (9), wherein the displayed object is
disposed on the screen as if it were in one of a plurality of display layers.

(11) The device according to any one of (1) to (10), wherein the displayed object
changes size according to movement of the display device when a predetermined
condition is satisfied.

(12) The device according to any one of (1) to (11), wherein the displayed object
randomly moves when movement of the display device has not been detected for a pre-
determined time.

(13) The device according to any one of (1) to (12), wherein the displayed object
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moves in a direction opposite of an axial direction in which movement of the display
device is detected.

(14) The device according to (13), wherein the axial direction is selected from the
group consisting of: a yaw direction, a pitch direction, and a roll direction.

(15) The device according to any one of (1) to (14), wherein the displayed object is
displayed and moved such that the displayed object remains parallel to the ground.
(16) The device according to any one of (1) to (15), wherein a manner of the displayed
object is changed according to a calculated convergence distance.

(17) The device according to (16), wherein the manner is a speed of movement of the
displayed object or a size of the displayed object.

(18) The device according to any one of (1) to (17), wherein the device is a head
mounted display.

(19) The device according to any one of (1) to (18), wherein the displayed object is
capable of moving in at least two axial directions selected from the group consisting
of: a yaw direction, a pitch direction, and a roll direction.

(20) The device according to any one of (1) to (19), wherein the predetermined
position is a position of the displayed object prior to movement of the display device.
(21) The device according to any one of (1) to (20), further including an image sensor
configured to perform an analysis of a captured image, wherein the displayed object is
displayed on the screen based on the analysis of the captured image.

(22) The device according to (21), wherein the displayed object has a floating feeling.
(23) The device according to any one of (1) to (22), wherein the displayed object is
moved from the predetermined position based upon the movement of the display
device.

(24) A method including moving a displayed object on a screen of a display device
according to movement of the display device, wherein the displayed object is moved to
a predetermined position on the screen without any user input after the displayed
object has been moved.

(25) A non-transitory computer-readable medium having stored thereon a computer
program that, when executed by a processor, implements a method including moving a
displayed object on a screen of a display device according to movement of the display
device, wherein the displayed object is moved to a predetermined position on the
screen without any user input after the displayed object has been moved.

(26) A device including display control circuitry configured to move a displayed object
on a screen of a display device according to movement of the display device, wherein
the displayed object is moved to a predetermined position on the screen without any
user input after the displayed object has been moved.

(27) A device including a display controller to move a displayed object on a screen of a
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display device according to movement of the display device, wherein the displayed
object is moved to a predetermined position on the screen without any user input after
the displayed object has been moved.

(28) The display control device according to (27), wherein the display controller
causes the display object which is displayed on the display surface to be transferred
from the reference position, in a direction opposite to an axial direction in which the
movement of the display device is detected and to be displayed, and

wherein the display controller causes the transferred display object to be transferred
from the position after the transfer to the reference position and to be displayed.

(29) The display control device according to (28), wherein the axial direction in which
the movement is detected is a yaw direction, a pitch direction, or a roll direction, and
wherein the display controller causes the moved display object to be selectively
transferred from the position after the transfer to the reference position for each axial
direction based on the setting for each axial direction.

(30) The display control device according to (29), wherein, when the axial direction in
which the movement is detected is the roll direction, the display controller does not
cause the transferred display object to be transferred from the position after the transfer
to the reference position.

(31) The display control device according to (30), wherein, when the axial direction in
which the movement is detected is the roll direction, the display controller calculates
an inclination direction and an inclination quantity based on the detected movement,
and causes the display object to be rotated and to be transferred by the calculated in-
clination quantity in a direction opposite to the calculated inclination direction.

(32) The display control device according to (31), wherein, when transferring the
display object, the display controller changes a transferring speed of the display object
based on one or both of the reference position and the calculated inclination quantity.
(33) The display control device according to any one of (28) to (32), wherein, when the
axial direction in which the movement is detected is a yaw direction or a pitch
direction, the display controller calculates a moving direction and a moving quantity
based on the detected movement, causes the display object to be transferred by the
calculated moving quantity from the reference position, in a direction opposite to the
calculated moving direction, and causes the display object to be transferred from the
position after the transfer to the reference position after the display object is transferred
by the calculated moving quantity.

(34) The display control device according to (33), wherein the display controller
compares the calculated moving quantity with a predetermined threshold value and
causes the display object to be transferred in accordance with the comparison result.

(35) The display control device according to (33) or (34), wherein, when transferring
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the display object, the display controller changes the transferring speed of the display
object based on one or more of the reference position, the position at which the display
object is displayed, and the calculated moving quantity.

(36) The display control device according to (32) or (35), wherein the display
controller adjusts the transferring speed of the display object using a set weighting co-
efficient.

(37) The display control device according to any one of (27) to (36), wherein the
display controller changes, for each display object, the transferring quantity of the
display object in accordance with the detected movement.

(38) The display control device according to (37), wherein the display controller
changes, for each display object, the transferring quantity of the display object in ac-
cordance with the detected movement based on a property set in the display object.
(39) The display control device according to (37) or (38), wherein, with decrease in the
transferring quantity of the display object in accordance with the detected movement,
the display controller causes the display object to be displayed smaller.

(40) The display control device according to any one of (37) to (39), wherein, with
decrease in the transferring quantity of the display object in accordance with the
detected movement, the display controller causes transmittance of the display object to
be increased.

(41) The display control device according to any one of (27) to (40), wherein the
display object includes a first display object which is permitted to be transferred in ac-
cordance with the detected movement and a second display object which is not
permitted to be transferred in accordance with the detected movement, and

wherein, when the movement is detected, the display controller causes the first display
object to be transferred in accordance with the detected movement and does not cause
the second display object to be transferred.

(42) The display control device according to any one of (28) to (41), wherein the axial
direction in which the movement is detected includes a front-back direction of the user
on which the display device is mounted, and

wherein, when the axial direction in which the movement is detected is the front-back
direction of the user, the display controller changes a display size of the display object
from a reference size in accordance with the detected movement.

(43) The display control device according to (42), wherein, when the display size of
the display object is changed, the display controller changes the changed display size
of the display object to the reference size.

(44) The display control device according to any one of (27) to (43), wherein the
display controller changes an interval between the display objects based on the position

at which the display object is disposed and the detected movement.
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(45) A display control method including:
controlling, in a display device which is mounted on a user so that a display surface
capable of displaying a display object is positioned ahead of the user, the display of the
display object which is displayed on the display surface,
wherein, in the step of controlling the display, the display object which is displayed on
the display surface is transferred from a reference position corresponding to the display
object in accordance with movement of the display device and is displayed, and the
transferred display object is transferred from the position after the transfer to the
reference position and is displayed.
(46) A program for causing a computer to execute:
controlling, in a display device which is mounted on a user so that a display surface
capable of displaying a display object is positioned ahead of the user, the display of the
display object which is displayed on the display surface,
wherein, in the step of controlling the display, the display object which is displayed on
the display surface is transferred from a reference position corresponding to the display
object in accordance with movement of the display device and is displayed, and the
transferred display object is transferred from the position after the transfer to the
reference position and is displayed.
Reference Signs List

10 display unit

12 temple member

14 bridge member

16 modern member

18 pad member

100 display control device

102 communication unit

104 controller

110 display controller
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Claims
A device comprising:
a display control unit configured to move a displayed object on a screen
of a display device according to movement of the display device,
wherein the displayed object is moved to a predetermined position on
the screen without any user input after the displayed object has been
moved.
The device according to claim 1, wherein the displayed object is moved
within the screen according to the movement of the display device
while the display device is moving, and
the displayed object is moved to the predetermined position after the
movement of the display device has stopped.
The device according to claim 1, wherein a manner in which the
displayed object moves is determined according to at least an amount
of movement of the display device.
The device according to claim 1, further comprising a plurality of
displayed objects on the screen of the display device,
wherein a manner in which the plurality of displayed objects move is
determined according to at least one characteristic of each displayed
object such that at least two of the plurality of displayed objects have
different characteristics that cause the at least two displayed objects
with different characteristics to move in different manners at the same
time.
The device according to claim 3, wherein the manner is a speed of
movement of the displayed object.
The device according to claim 5, wherein the speed of movement of the
displayed object is determined based on one or more of a reference
position of the displayed object and a position at which the displayed
object is displayed.
The device according to claim 1, wherein the displayed object is not
moved to the predetermined position when the movement of the display
device is in a roll direction.
The device according to claim 1, wherein the displayed object includes:
a first object that is permitted to move in accordance with the
movement of the display device; and
a second object that is not permitted to move in accordance with the

movement of the display device.
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[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

[Claim 19]

[Claim 20]

[Claim 21]

[Claim 22]
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The device according to claim §, wherein the second object serves as a
marker for object recognition.

The device according to claim 1, wherein the displayed object is
disposed on the screen as if it were in one of a plurality of display
layers.

The device according to claim 1, wherein the displayed object changes
size according to movement of the display device when a prede-
termined condition is satisfied.

The device according to claim 1, wherein the displayed object
randomly moves when movement of the display device has not been
detected for a predetermined time.

The device according to claim 1, wherein the displayed object moves in
a direction opposite of an axial direction in which movement of the
display device is detected.

The device according to claim 13, wherein the axial direction is
selected from the group consisting of: a yaw direction, a pitch direction,
and a roll direction.

The device according to claim 1, wherein the displayed object is
displayed and moved such that the displayed object remains parallel to
the ground.

The device according to claim 1, wherein a manner of the displayed
object is changed according to a calculated convergence distance.

The device according to claim 15, wherein the manner is a speed of
movement of the displayed object or a size of the displayed object.
The device according to claim 1, wherein the device is a head mounted
display.

The device according to claim 1, wherein the displayed object is
capable of moving in at least two axial directions selected from the
group consisting of: a yaw direction, a pitch direction, and a roll
direction.

The device according to claim 1, wherein the predetermined position is
a position of the displayed object prior to movement of the display
device.

The device according to claim 1, further comprising an image sensor
configured to perform an analysis of a captured image,

wherein the displayed object is displayed on the screen based on the
analysis of the captured image.

The device according to claim 21, wherein the displayed object has a
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[Claim 23]

[Claim 24]

[Claim 25]

[Claim 26]
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floating feeling.

The device according to claim 1, wherein the displayed object is moved
from the predetermined position based upon the movement of the
display device.

A method comprising:

moving a displayed object on a screen of a display device according to
movement of the display device,

wherein the displayed object is moved to a predetermined position on
the screen without any user input after the displayed object has been
moved.

A non-transitory computer-readable medium having stored thereon a
computer program that, when executed by a processor, implements a
method comprising the steps of:

moving a displayed object on a screen of a display device according to
movement of the display device,

wherein the displayed object is moved to a predetermined position on
the screen without any user input after the displayed object has been
moved.

A device comprising:

a display controller to move a displayed object on a screen of a display
device according to movement of the display device,

wherein the displayed object is moved to a predetermined position on
the screen without any user input after the displayed object has been

moved.
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