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DISPLAY DEVICE, DISPLAY SYSTEM, AND
DISPLAY METHOD

TECHNICAL FIELD

[0001] The present technology relates to a display device
that displays an image, a display system, and a display
method.

BACKGROUND ART

[0002] Patent Literature 1 discloses an information pro-
cessing apparatus that can be applied to an apparatus that
handles electronic books. This information processing appa-
ratus includes two screens, and text and images are dis-
played on one of the screens as content. When a user
enlarges part of the displayed content, the enlarged content
is displayed on the other screen. This allows the user to view
desired content in the enlarged state on the other screen
while viewing the content displayed in normal size on the
one screen. Therefore, the use can enjoy the layout intended
by the content creator on the one screen as well as check
desired content on the other screen (paragraphs [0120] and
[0129] of the specification, FIG. 21, and the like of Patent
Literature 1).

CITATION LIST

Patent Literature

[0003] Patent Literature 1: Japanese Patent Application
Laid-open No. 2004-118477

DISCLOSURE OF INVENTION

Technical Problem

[0004] There is a demand for a technology capable of
improving user convenience in a display device capable of
displaying an image.

[0005] In view of the circumstances as described above, it
is an object of the present technology to provide a display
device, a display system, and a display method that are
capable of improving user convenience.

Solution to Problem

[0006] In order to achieve the above-mentioned object, a
display device according to an embodiment of the present
technology includes: a first display unit; a determination
unit; a virtual display region setting unit; a transmission unit;
and a reception unit.

[0007] The first display unit is capable of displaying an
image.
[0008] The determination unit determines a connection

with a different display device that includes a second display
unit that is capable of displaying an image.

[0009] The virtual display region setting unit sets, in a case
where it is determined that a connection with the different
display device has been made, a second virtual display
region with which each position of the second display unit
is associated, in association with a first virtual display region
with which each position of the first display unit is associ-
ated.

[0010] The transmission unit transmits information
regarding a first contact position generated in accordance
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with a first contact on the first display unit to the different
display device determined to be connected.

[0011] The reception unit receives information regarding a
second contact position generated in accordance with a
second contact on the second display unit from the different
display device determined to be connected.

[0012] In this display device, in the case where it is
determined that a connection with a different display device
has been made, a first virtual display region corresponding
to a first display unit of a display device and a second virtual
display region corresponding to a second display unit of the
different display device are set. In the case where the first
display unit is touched, information regarding a first contact
position is transmitted to the different display device. In the
case where the second display unit is touched, information
regarding the second contact position is received from the
different display device. As a result, it is possible to improve
user convenience.

[0013] The display device may further include an execu-
tion unit that executes processing corresponding to the first
contact on the basis of a position on the first virtual display
region corresponding to the first contact position, and
executes processing corresponding to the second contact on
the basis of a position on the second virtual display region
corresponding to the received information regarding the
second contact position.

[0014] The first display unit may execute, in a case where
it is determined that a connection with the different display
device has been made, a cooperation display mode for
displaying the image in cooperation with the second display
unit.

[0015] The display device may further include a proximity
detection unit that detects proximity of an object. In this
case, the determination unit may determine a connection
with the different display device on the basis of proximity of
the different display device.

[0016] The determination unit may determine whether or
not the object whose proximity has been detected by the
proximity detection unit is the different display device, and
determine a connection with the different display device on
a basis of a result of the determination.

[0017] The transmission unit may transmit first state infor-
mation that is state information relating to the cooperation
display mode of the display device to the different display
device determined to be connected. In this case, the recep-
tion unit may receive second state information that is state
information relating to the cooperation display mode of the
different display device from the different display device
determined to be connected.

[0018] The determination unit may determine, in a case
where each of transmission of the first state information and
reception of the second state information has been com-
pleted, that a connection with the different display device
has been made.

[0019] The display device may further include a state
setting unit that sets a state of the display device relating to
the cooperation display mode such that the first state infor-
mation and the second state information received by the
reception unit match.

[0020] The state setting unit may set one of the display
device and the different display device determined to be
connected as a parent device and the other as a child device.
[0021] The state setting unit may set, in a case where the
display device is set as a child device, the state of the display
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device relating to the cooperation display mode such that the
first state information matches the second state information
received from the different display device set as a parent
device.

[0022] The state setting unit may set the state of the
display device relating to the cooperation display mode to an
initial state.

[0023] The determination unit may determine, in a case
where it is determined that a connection with the different
display device has been made, a difference between the first
state information and the second state information received
by the reception unit. In this case, the state setting unit may
set, in a case where it is determined by the determination unit
that there is the difference, the state of the display device
relating to the cooperation display mode such that the first
state information and the second state information received
by the reception unit match.

[0024] The determination unit may determine the differ-
ence between the first state information and the second state
information received by the reception unit, at a predeter-
mined period.

[0025] The determination unit may determine the differ-
ence between the first state information and the second state
information received by the reception unit, in accordance
with a user’s instruction.

[0026] The transmission unit may transmit, in a case
where it is determined that a connection with the different
display device has been made and a boundary between the
first display unit and the second display unit has been
touched, no information regarding the first contact position
to the different display device.

[0027] Information regarding the first contact position
may be generated at a first period in a case where it is
determined by the determination unit that a connection with
the different display device has not been made, and infor-
mation regarding the first contact position may be generated
at a second period longer than the first period in a case where
it is determined that a connection with the different display
device has been made.

[0028] The state setting unit may set, in a case where it is
determined by the determination unit that a disconnection
with the different display device has been newly made, the
state of the display device relating to the cooperation display
mode such that the first state information and the first state
information immediately before being connected to the
different display device match.

[0029] A display system according to an embodiment of
the present technology includes: a first display device; and
a second display device.

[0030] The first display device includes a first display unit,
a first determination unit, a first virtual display region setting
unit, a first transmission unit, and a first reception unit.
[0031] The second display device includes a second dis-
play unit, a second determination unit, a second virtual
display region setting unit, a second transmission unit, and
a second reception unit.

[0032] The first display unit is capable of displaying an
image.
[0033] The first determination unit determines a connec-

tion with the second display device.

[0034] The first virtual display region setting unit sets, in
a case where it is determined by the first determination unit
that a connection with the second display device has been
made, a second virtual display region with which each
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position of the second display unit is associated, in associa-
tion with a first virtual display region with which each
position of the first display unit is associated.

[0035] The first transmission unit transmits information
regarding a first contact position generated in accordance
with a first contact on the first display unit to the second
display device determined to be connected by the first
determination unit.

[0036] The first reception unit receives information
regarding a second contact position generated in accordance
with a second contact on the second display unit from the
second display device determined to be connected by the
first determination unit.

[0037] The second display unit is capable of displaying an
image.
[0038] The second determination unit determines a con-

nection with the first display device.

[0039] The second virtual display region setting unit sets,
in a case where it is determined by the second determination
unit that a connection with the first display device has been
made, a fourth virtual display region with which each
position of the first display unit is associated, in association
with a third virtual display region with which each position
of the second display unit is associated.

[0040] The second transmission unit transmits information
regarding the second contact position to the first display
device determined to be connected by the second determi-
nation unit.

[0041] The second reception unit receives information
regarding the first contact position from the first display
device determined to be connected by the second determi-
nation unit.

[0042] A display method according to an embodiment of
the present technology includes: by a display device that
includes a first display unit that is capable of displaying an
image, determining a connection with a different display
device that includes a second display unit that is capable of
displaying an image.

[0043] In a case where a connection with the different
display device has been made, a second virtual display
region with which each position of the second display unit
is associated is set in association with a first virtual display
region with which each position of the first display unit is
associated.

[0044] Information regarding a first contact position gen-
erated in accordance with a first contact on the first display
unit is transmitted to the different display device determined
to be connected.

[0045] Information regarding a second contact position
generated in accordance with a second contact on the second
display unit is received from the different display device
determined to be connected.

[0046] A display method according to an embodiment of
the present technology includes: by a first display device that
includes a first display unit that is capable of displaying an
image, determining a connection with a second display
device that includes a second display unit that is capable of
displaying an image.

[0047] In a case where a connection with the second
display device has been made, a second virtual display
region with which each position of the second display unit
is associated is set in association with a first virtual display
region with which each position of the first display unit is
associated.
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[0048] Information regarding a first contact position gen-
erated in accordance with a first contact on the first display
unit is transmitted to the second display device determined
to be connected.

[0049] Information regarding a second contact position
generated in accordance with a second contact on the second
display unit is received from the second display device
determined to be connected.

[0050] By the second display device, a connection with
the first display device is determined.

[0051] In a case where a connection with the first display
device has been made, a fourth virtual display region with
which each position of the first display unit is associated is
set in association with a third virtual display region with
which each position of the second display unit is associated.
[0052] Information regarding the second contact position
is transmitted to the first display device determined to be
connected.

[0053] Information regarding the first contact position is
received from the first display device determined to be
connected.

BRIEF DESCRIPTION OF DRAWINGS

[0054] FIG. 1 is a schematic diagram for describing an
overview of a display system.

[0055] FIG. 2 is a schematic diagram for describing an
overview of the display system.

[0056] FIG. 3 is a block diagram showing a functional
configuration example of a first display device and a second
display device.

[0057] FIG. 4 is a flowchart showing an example of
processing of determining a connection.

[0058] FIG. 5 is a flowchart showing an example of
processing corresponding to a contact.

[0059] FIG. 6 is a schematic diagram for describing a
virtual display region.

[0060] FIG. 7 is a diagram showing a massage prompting
a separation.
[0061] FIG. 8is a diagram showing an example of an icon

of a setting application.
[0062] FIG. 9 is a diagram showing an example of a
setting screen by the setting application.

[0063] FIG. 10 is a diagram showing a massage prompting
a separation.
[0064] FIG. 11 is a schematic diagram of a display system

for describing a connector.

[0065] FIG. 12 is a flowchart showing an example of
processing of determining a connection.

[0066] FIG. 13 is a block diagram showing a hardware
configuration example of a computer capable of realizing the
first display device and the second display device.

MODE (S) FOR CARRYING OUT THE
INVENTION

[0067] Hereinafter, an embodiment according to the pres-
ent technology will be described with reference to the
drawings.

[Configuration of Display System |

[0068] FIG.1 and FIG. 2 are each a schematic diagram for
describing an overview of a display system.

[0069] InFIG. 1, a state in which a first display device and
a second display device are separated is illustrated.
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[0070] In FIG. 2, a state in which the first display device
and the second display device are connected to each other is
illustrated.

[0071] As shown in FIG. 1 and FIG. 2, a display system
1 includes a first display device 2, and a second display
device 3.

[0072] The number of display devices constituting the
display system 1 is not limited, and the display system 1 may
include three or more display devices.

[0073] The first display device 2 and the second display
device 3 can be realized by a device such as a smartphone
and a tablet. It goes without saying that the present tech-
nology is not limited thereto, and an arbitrary computer
device may be used.

[0074] As shown in FIG. 1, the first display device 2
includes a touch panel 4 and a proximity sensor 5.

[0075] In this embodiment, the touch panel 4 has a rect-
angular shape.
[0076] The touch panel 4 is capable of displaying an

image. Although a character “A” is displayed on the touch
panel 4 in the example shown in FIG. 1, a picture, an icon,
an arbitrary GUI (Graphical User Interface), and the like can
also be displayed.

[0077] Further, by touching the touch panel 4, a user can
operate the first display device 2. The user can input an
arbitrary operation such as a touch operation, a drag opera-
tion, and a click operation to the touch panel 4.

[0078] That is, the touch panel 4 is a device having
functions of both a display unit and an operation unit.
[0079] The specific configuration of the touch panel 4 is
not limited, and an arbitrary configuration may be adopted.
[0080] An outer frame 6 is disposed on part of the periph-
eral edge portion of the touch panel 4.

[0081] The outer frame 6 is disposed along three sides of
the peripheral edge portion of the touch panel 4. In the
example shown in FIG. 1, the outer frame 6 is disposed
along the upper side, the right side, and the left side of the
touch panel 4.

[0082] The specific configuration of the outer frame 6,
such as a material, is not limited. Further, the outer frame 6
does not necessarily need to be disposed on the touch panel
4.

[0083] The proximity sensor 5 detects proximity of an
object.

[0084] As the proximity sensor 5, an arbitrary device
capable of detecting proximity of an object, such as a
ranging sensor, may be used.

[0085] In this embodiment, the proximity sensor 5 is
disposed on the lower side where the outer frame 6 of the
touch panel 4 is not disposed (hereinafter, the lower side of
the first display device 2 will be referred to as a first
connection side 10).

[0086] The proximity sensor 5 corresponds to an embodi-
ment of a proximity detection unit that detects proximity of
an object according to the present technology.

[0087] The second display device 3 includes a touch panel
7 and a proximity sensor 8.

[0088] An outer frame 9 is disposed on the right side, the
left side, and the lower side of the touch panel 7.

[0089] Further, the proximity sensor 8 is disposed on the
upper side of the touch panel 7 (hereinafter, the upper side
of'the second display device 3 will be referred to as a second
connection side 11).
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[0090] The specific configuration of the touch panel 7 and
the proximity sensor 8 is not limited, and an arbitrary
configuration may be adopted.

[0091] The proximity sensor 8 corresponds to an embodi-
ment of a proximity detection unit that detects proximity of
an object according to the present technology.

[0092] In this embodiment, the configurations of the first
display device 2 and the second display device 3 excluding
the positions where the outer frames 6 and 9 and the
proximity sensors 5 and 8 are disposed are equal to each
other. It goes without saying that the application of the
present technology is not limited to the case where such two
display devices are used.

[0093] As shown in FIG. 2, the first display device 2 and
the second display device 3 can be connected to each other.

[0094] Specifically, the first display device 2 and the
second display device 3 are connected to each other such
that the first connection side 10 that is the lower side of the
first display device 2 and the second connection side 11 that
is the upper side of the second display device 3 abut on each
other.

[0095] After the connection, all peripheral edge portions
of a touch panel including the touch panels 4 and 7 (here-
inafter, referred to as an integrated touch panel 12) are
surrounded by the outer frames 6 and 9.

[0096] The configuration, method, and the like for con-
necting the first display device 2 and the second display
device 3 to each other are not limited, and the connection
may be realized by an arbitrary configuration and method.

[0097] In this embodiment, in the case where the first
display device 2 and the second display device 3 are
connected to each other, the touch panels 4 and 7 are capable
of cooperating to display an image. That is, the integrated
touch panel 12 is capable of displaying an image on a large
screen.

[0098] In the example shown in FIG. 2, the upper half of
the character “A” is displayed on the touch panel 4 and the
lower half is displayed on the touch panel 7.

[0099] In this way, in the case where the first display
device 2 and the second display device 3 are connected to
each other, the touch panels 4 and 7 are capable of operating
as one screen and displaying one image. Meanwhile, as
shown in FIG. 1, during a separation, the touch panels 4 and
7 are each capable of operating as a separate screen and
individually displaying an image. As a result, for example,
it is possible to switch the Ul (User Interface) and the like
when the two devices are connected and separated.

[0100] The content of specific display control by the touch
panels 4 and 7 when the first display device 2 and the second
display device 3 are connected and separated will be
described below.

[0101] FIG. 3 is a block diagram showing a functional
configuration example of the first display device 2 and the
second display device 3.

[0102] In this embodiment, the specific configurations of
the first display device 2 and the second display device 3 are
equal to each other. Therefore, a specific configuration
example of the first display device 2 and the second display
device 3 will be described with reference to the same FIG.
3. The reference symbols in parentheses in FIG. 3 re
reference symbols of the blocks of the second display device
3.
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[0103] It goes without saying that the application of the
present technology is not limited to the case where such two
display devices are used.

[0104] As shown in FIG. 3, the first display device 2
further includes a camera 13, a communication unit 14, a
controller 15, a storage unit 22, a microphone 23, a speaker
24, and a connector 25.

[0105] The camera 13 images an object around the first
display device 2, or the like. As the camera 13, a digital
camera such as a CCD (Charge Coupled Device) camera is
used. In addition, an arbitrary imaging device may be used.
[0106] The communication unit 14 is a module for execut-
ing network communication, short-range wireless commu-
nication, or the like with another device. For example, a
wireless LAN module such as Wi-Fi, and a communication
module such as Bluetooth (registered trademark) are pro-
vided.

[0107] In this embodiment, communication with the sec-
ond display device 3 is realized via the communication unit
14.

[0108] The microphone 23 detects sound information
around the first display device 2. For example, a voice from
speech of the user is detected as appropriate. As a result, for
example, the user can make a phone call using the first
display device 2 and perform operation input using voice
input.

[0109] The speaker 24 outputs audio. For example, the
speaker 24 provides audio notification to the user.

[0110] The configuration of the speaker 24 is not limited.
For example, the speaker 24 capable of outputting stereo
sound, monaural sound, and the like may be used as appro-
priate.

[0111] The connector 25 is a terminal for connection to
another device. For example, a terminal such as a universal
serial bus (USB) and a high-definition multimedia interface
(HDMI) (registered trademark) is provided. Further, during
charging, a charging terminal of the charging dog (cradle)
and the connector 25 are connected to each other to perform
charging.

[0112] The controller 15 controls the operation of each
block of the first display device 2.

[0113] The controller 15 includes hardware necessary for
configuring a computer, such as a CPU, a ROM, a RAM, and
an HDD (Hard Disk Drive). For example, the CPU loads the
program according to the present technology stored in the
ROM or the like in advance into the RAM and executes the
program, thereby executing processing relating to the dis-
play method according to the present technology.

[0114] As the controller 15, a PLD such as an FPGA and
other devices such as an ASIC may be used. Further, an
arbitrary computer such as a PC (Personal Computer) may
function as the controller 15.

[0115] The program is installed on the first display device
2 through, for example, various recording media. Alterna-
tively, the program may be installed via the Internet or the
like.

[0116] The type and the like of the recording medium on
which the program is recorded are not limited, and an
arbitrary computer-readable recording medium may be used.
For example, an arbitrary computer-readable non-transitory
storage medium may be used.

[0117] As shown in FIG. 3, in this embodiment, the CPU
executes a predetermined program, thereby configuring, as
functional blocks, a display control unit 16, a determination
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unit 17, a virtual display region setting unit 18, a commu-
nication control unit 19, an execution unit 20, and a state
setting unit 21. It goes without saying that in order to realize
the functional blocks, dedicated hardware such as an IC
(integrated circuit) may be used.

[0118] The display control unit 16 controls display of an
image by the touch panel 4.

[0119] The display control unit 16 is also capable of
displaying various notifications to the user on the touch
panel 4.

[0120] In addition, the content of specific display control
by the display control unit 16 is not limited.

[0121] In this embodiment, the touch panel 4 and the
display control unit 16 function as an embodiment of a first
display unit that is capable of displaying an image.

[0122] Note that in this embodiment, the touch panel 4 and
the display control unit 16 execute each of a cooperation
display mode and a separate display mode.

[0123] The cooperation display mode is a display mode
using the integrated touch panel 12 and is executed during
a connection with the second display device 3. The separate
display mode is a display mode using the touch panel 4 and
is executed during a separation when it is not connected to
the second display device 3.

[0124] The determination unit 17 determines a connection
with a different display device that includes a touch panel.
[0125] In this embodiment, the determination unit 17
determines a connection with the second display device 3.
[0126] The specific method of determining a connection
by the determination unit 17 will be described below.
[0127] In this embodiment, the determination unit 17
functions as an embodiment of a first determination unit that
determines a connection with the second display device 3.
[0128] The virtual display region setting unit 18 sets a first
virtual display region with which each position of the touch
panel 4 is associated. Further, the virtual display region
setting unit 18 sets a second virtual display region with
which each position of the touch panel 4 of the second
display device 3 is associated.

[0129] The first virtual display region and the second
virtual display region will be described below.

[0130] In this embodiment, the virtual display region
setting unit 18 functions as an embodiment of a first virtual
display region setting unit.

[0131] The communication control unit 19 controls the
operation of the communication unit 14. For example, the
communication control unit 19 controls transmission/recep-
tion of various types of information by the communication
unit 14.

[0132] In this embodiment, the communication unit 14
and the communication control unit 19 function as an
embodiment of a transmission unit, a reception unit, a first
transmission unit, and a first reception unit.

[0133] The execution unit 20 executes various types of
processing corresponding to a contact on the touch panel 4.
[0134] For example, the execution unit 20 launches an
application and executes processing according to the appli-
cation. Further, the execution unit 20 may output an instruc-
tion relating to display control to the display control unit 16,
and the display control unit 16 may control the operation of
the touch panel 4 on the basis of the instruction.

[0135] The content of the specific processing to be
executed by the execution unit 20 will be described below.
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[0136] The state setting unit 21 sets the state of the first
display device 2.

[0137] For example, the state setting unit 21 is capable of
changing the brightness of the image to be displayed on the
touch panel 4, the volume of the audio to be output by the
speaker 24, the application installed on the first display
device 2, and the like.

[0138] In this embodiment, the state setting unit 21 is
capable of setting state information relating to the coopera-
tion display mode.

[0139] The storage unit 22 is a storage device such as a
non-volatile memory, and an HDD, an SSD (Solid State
Drive), or the like is used. In addition, an arbitrary computer-
readable non-transitory storage medium may be used.
[0140] A control program for controlling the operation of
the entire first display device 2 is stored in the storage unit
22.

[0141] As shown in FIG. 3, the second display device 3
further includes a camera 28, a communication unit 29, a
controller 30, a storage unit 37, a microphone 38, a speaker
39, and a connector 40.

[0142] Further, the controller 30 includes, as functional
blocks, a display control unit 31, a determination unit 32, a
virtual display region setting unit 33, a communication
control unit 34, an execution unit 35, and a state setting unit
36.

[0143] Each block of the second display device 3 operates
in a way similar to that in each block of the first display
device 2. The content described regarding the relationship
with the “second display device” in the description of each
block of the first display device 2 can be read as the “first
display device” when viewed from the second display
device 3.

[0144] The second display device 3 corresponds to an
embodiment of a different display device that includes a
second display unit that is capable of displaying an image
according to the present technology.

[0145] The touch panel 7 and the display control unit 31
function as an embodiment of a second display unit that is
capable of displaying an image.

[0146] The determination unit 32 functions as an embodi-
ment of a second determination unit that determines a
connection with the first display device 2.

[0147] The virtual display region setting unit 33 functions
as an embodiment of a second virtual display region setting
unit.

[0148] The communication unit 29 and the communica-
tion control unit 34 function as an embodiment of a trans-
mission unit, a reception unit, a second transmission unit,
and a second reception unit.

[0149] In addition, the specific configuration of the first
display device 2 and the second display device 3 is not
limited, and an arbitrary configuration may be adopted.

[Processing of Determining Connection]

[0150] Processing of determining a connection by the first
display device 2 and the second display device 3 will be
described.

[0151] FIG. 4 is a flowchart showing an example of
processing of determining a connection.

[0152] In this embodiment, each of the first display device
2 and the second display device 3 executes the same
determination processing. Therefore, the determination pro-
cessing by the first display device 2 will be mainly described
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below. The description includes content relating to “first
state information” and “second state information”. When
understanding the content as the determination processing
by the second display device 3, the “first state information”
should be read as the “second state information” and the
“second state information” should be read as the “first state
information”.

[0153] In this embodiment, a series of processes shown in
FIG. 4 is executed at a predetermined frame rate.

[0154] The processes to be executed by the first display
device 2 and the second display device 3 may start at the
same timing or different timings.

[0155] The operation of the proximity sensor 5 of the first
display device 2 is started (Step 101).

[0156] Note that, for example, in the case where the
processing shown in FIG. 4 has been executed in the past
and the proximity sensor 5 is already operating, the pro-
cessing of Step 101 may be omitted.

[0157] The proximity sensor 5 determines whether or not
proximity of an object has been detected (Step 102).

[0158] For example, in the case where the proximity
sensor 5 is a ranging sensor, proximity is detected when the
distance between the proximity sensor 5 and the object is
smaller than predetermined threshold value. Further, prox-
imity may be detected when the object has come into contact
with the proximity sensor 5. In addition, how proximity is
detected by the proximity sensor 5 is not limited.

[0159] In the case where proximity of an object has not
been detected (No in Step 102), the determination unit 17
determines a connection with the second display device 3
has not been made (Step 103).

[0160] In the case where proximity of an object has been
detected (Yes in Step 102), the communication unit 14
transmits a signal to the detected object (Step 104).

[0161] For example, the communication unit 14 that
includes a wireless LAN module such as Wi-Fi or a com-
munication module such as Bluetooth (registered trademark)
transmits a device search signal and an inquiry signal via
broadband. Further, a beacon signal or the like may be
transmitted. In addition, the content of a specific signal to be
transmitted by the communication unit 14 is not limited.

[0162] The determination unit 17 determines whether or
not a signal has been received from the second display
device 3 (Step 105). In this embodiment, whether or not a
response signal to the device search signal or the like
transmitted in Step 104 has bene received is determined.
[0163] Note that the communication unit 29 of the second
display device 3 transmits a device search signal to the first
display device 2 (Step 204).

[0164] The device search signal or the like transmitted
from the second display device 3 may be used for the
determination in Step 105. That is, in the case where a device
search signal or the like has been received from the second
display device 3, it may be determined that a signal has been
received from the second display device 3.

[0165] In the case where it is determined by the determi-
nation unit 17 that a signal has not been received from the
second display device 3 (No in Step 105), it is determined
that a connection with the second display device 3 has not
been made (Step 103).

[0166] In the case where it is determined by the determi-
nation unit 17 that a signal has been received from the
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second display device 3 (Yes in Step 105), the communica-
tion unit 14 transmits first state information to the second
display device 3.

[0167] The first state information is state information
relating to the cooperation display mode of the first display
device 2. The first state information will be described below.
[0168] The determination unit 17 determines whether or
not second state information has been received from the
second display device 3 (Step 107).

[0169] The second state information is state information
relating to the cooperation display mode of the second
display device 3. The second state information will be
described below.

[0170] In this embodiment, the communication unit 29 of
the second display device 3 transmits second state informa-
tion (Step 206).

[0171] In the case where the second state information
transmitted from the communication unit 29 has been
received by the communication unit 14 of the first display
device 2, the determination unit 17 determines that second
state information has been received from the second display
device 3.

[0172] In the case where the determination unit 17 deter-
mines that second state information has not been received
from the second display device 3 (No in Step 107), it is
determined that a connection with the second display device
3 has not been made (Step 103).

[0173] In the case where the determination unit 17 deter-
mines that second state information has been received from
the second display device 3 (Yes in Step 107), it is deter-
mined that a connection with the second display device 3 has
been made (Step 108).

[0174] As described above, the determination unit 17
determines a connection with the second display device 3 on
the basis of proximity of the second display device 3.
[0175] In this embodiment, particularly, the determination
unit 17 determines whether or not the object whose prox-
imity has been detected by the proximity sensor 5 is the
second display device 3, and determines a connection with
the second display device 3 on the basis of the determination
result.

[0176] In the processing of determining a connection, the
proximity sensor 5 detects proximity of an object first. After
that, whether or not a signal has been received from the
second display device 3 is determined.

[0177] In the case where it is determined that a signal has
been received from the second display device 3, the deter-
mination unit 17 determines that the object whose proximity
has been detected is the second display device 3.

[0178] Meanwhile, in the case where it is determined that
a signal has not been received from the second display
device 3, the determination unit 17 determines that the
object whose proximity has been detected is not the second
display device 3.

[0179] In this way, the determination unit 17 determines
whether or not the object whose proximity has been detected
is the second display device 3 by the proximity sensor 5.
[0180] Further, the determination unit 17 determines a
connection with the second display device 3 on the basis of
the determination result.

[0181] Specifically, in the case where it is determined by
the determination unit 17 that a signal has been received
from the second display device 3, processing of transmitting
first state information and processing of receiving second



US 2024/0281137 Al

state information are then performed, and it is determined
that a connection with the second display device 3 has been
made.

[0182] Meanwhile, in the case where it is determined by
the determination unit 17 that a signal has not been received
from the second display device 3, it is determined that a
connection with the second display device 3 has not been
made.

[0183] As aresult, it is possible to determine a connection
with the second display device 3 with high accuracy.
[0184] For example, a method of unconditionally deter-
mining, in the case where an object approaches, that a
connection with the second display device 3 has been made
may be considered. In this embodiment, since a process of
determining whether or not a signal has been received from
the second display device 3 is included, the connection can
be determined with higher accuracy than such a method.
[0185] It goes without saying that how the determination
unit 17 determines a connection with the second display
device 3 on the basis of proximity of the second display
device 3 is not limited. Processing other than the processing
shown in the flowchart of FIG. 4 may be executed to
determine a connection with the second display device 3.

[Processing Corresponding to Contact During Connection]

[0186] processing corresponding to a contact on the touch
panels 4 and 7 in the case where the first display device 2 and
the second display device 3 are connected to each other will
be described.

[0187] FIG. 5 is a flowchart showing an example of
processing corresponding to a contact. For example, a series
of processes shown in FIG. 5 is executed at a predetermined
frame rate.

[0188] In this embodiment, the first display device 2 and
the second display device 3 execute the same processing.
Therefore, the processing by the first display device 2 will
be mainly described. When understanding the processing as
the processing by the second display device 3, the “first

contact”, “second contact”, “information regarding a first

contact position”, “information regarding a second contact
position”, “first virtual display region”, and “second virtual
display region” should be respectively read as the “second
contact”, “first contact”, “information regarding a second
contact position”, “information regarding a first contact
position”, “third virtual display region”, and “fourth virtual
display region”.

[0189] Each of the processing executed by the first display
device 2 and the processing executed by the second display
device 3, which are shown in FIG. 5, corresponds to an
embodiment of the display method according to the present
technology.

[0190] The determination unit 17 determines a connection
with the second display device 3 has been made (Step 301).
[0191] In this embodiment, the connection is determined
by the processing shown in FIG. 4.

[0192] In the case where it is determined that a connection
with the second display device 3 has not been made (No in
Step 301), determination of a connection is executed again
(Step 301).

[0193] In the case where it is determined that a connection
with the second display device 3 has been made, (Yes in Step
301), a first virtual display region and a second virtual
display region are set (Step 302).
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[0194] In this embodiment, the virtual display region
setting unit 18 sets a second virtual display region with
which each position of the touch panel 7 is associated, in
association with a first virtual display region with which
each position of the touch panel 4 is associated.

[0195] FIG. 6 is a schematic diagram for describing a
virtual display region.

[0196] The touch panel 4 is illustrated at the upper left of
FIG. 6. Further, the portion corresponding to the touch panel
4 is also a schematic illustration of a first virtual display
region 43.

[0197] A second virtual display region 44 is schematically
illustrated below the touch panel 4.

[0198] Further, a contact position 45 on the touch panel 4
is schematically illustrated by a black circle.

[0199] For example, coordinates (X-coordinate and Y-co-
ordinate) are set on the touch panel 4.

[0200] Specifically, the X-coordinate of the touch panel 4
is set to correspond to the right and left direction. The touch
panel 4 has coordinate values of 1 to 100 as the X-coordi-
nate. The position corresponding to the right end is set as the
“X-coordinate: 1007, and the position corresponding to the
left end is set as the “X-coordinate: 1”.

[0201] Similarly, the Y-coordinate is set to correspond to
the up-and-down direction. The position corresponding to
the upper end of the touch panel 4 is set as the “Y-coordinate:
1007, and the position corresponding to the lower end is set
as the “Y-coordinate: 1”.

[0202] Note that these coordinate values are merely
examples, and the coordinate value may have an arbitrary
numerical range.

[0203] In the case where the touch panel 4 is touched, the
contact position is represented by coordinate values. For
example, the contact position 45 of the contact near the
center of the touch panel 4 shown in FIG. 6 is represented
by the “X-coordinate: 49 and the “Y-coordinate: 51”.

[0204] The first virtual display region 43 is set as a
non-physical virtual display region (virtual display) having
the same coordinate values as those of the touch panel.
[0205] That is, the first virtual display region 43 provides
information where each of the X-coordinate and the Y-co-
ordinate has a coordinate value of 1 to 100.

[0206] In the case where the “X-coordinate: 49 and the
“Y-coordinate: 51” of the touch panel 4 is touched, process-
ing corresponding to the contact is executed on the basis of
the same position “X-coordinate: 49” and “Y-coordinate:
517 on the first virtual display region 43. In this way, each
position of the touch panel 4 is associated with the first
virtual display region 43.

[0207] The first virtual display region 43 is set by the state
setting unit 21 and is stored in, for example, the storage unit
22.

[0208] Further, the state setting unit 21 sets the second

virtual display region 44. Similarly to the first virtual display
region 43, each position of the touch panel 7 of the second
display device 3 is associated with the second virtual display
region 44.

[0209] For example, in the case where the touch panel 7
has coordinate values of 1 to 100 as the X-coordinate and the
Y-coordinate, the second virtual display region 44 provides
information where each of the X-coordinate and the Y-co-
ordinate has a coordinate value of 1 to 100.
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[0210] In order to set the second virtual display region 44,
information relating to the coordinate values of the touch
panel 7 may be received by the communication unit 14.
[0211] in this embodiment, the virtual display region set-
ting unit 18 sets the second virtual display region 44 in
association with the first virtual display region 43.

[0212] Specifically, the second virtual display region 44 is
set such that the value of the “next coordinate” of the
“Y-coordinate: 17 of the first virtual display region 43 is the
“Y-coordinate: 100” of the second virtual display region 44.
[0213] For example, in the case where the “Y-coordinate:
2” of the touch panel 4 is touched and the contact position
has moved downward by the amount corresponding to three
coordinates, the contact position after the movement is the
“Y-coordinate: 99 of the touch panel 7 because the touch
panels 4 and 7 are connected to each other in the up-and-
down direction.

[0214] Even in the case where there is such a contact and
movement of the contact position, coordinates can be cal-
culated, e.g., the coordinate three coordinates below the
“Y-coordinate: 2” of the first virtual display region 43 is the
“Y-coordinate: 99” of the second virtual display region 44,
because the value of the coordinate next to the “Y-coordi-
nate: 1” of the first virtual display region 43 is set to the
“Y-coordinate: 100” of the second virtual display region 44
(i.e., the Y-coordinates are continuous).

[0215] This allows processing to be performed in accor-
dance with the state in which the touch panels 4 and 7 are
actually connected to each other.

[0216] It goes without saying that the specific method of
setting the second virtual display region 44 in association
with the first virtual display region 43 by the virtual display
region setting unit 18 is not limited.

[0217] For example, in the case where the touch panels 4
and 7 are connected to each other in the right and left
direction, the second virtual display region 44 may be set
such that the value of the coordinate next to the “X-coor-
dinate: 17 of the first virtual display region 43 is the
“X-coordinate: 100” of the second virtual display region 44.
[0218] Whether or not there a first contact has been made
is determined (Step 303).

[0219] The first contact is a contact on the touch panel 4
of the first display device 2.

[0220] That is, the contact position 45 shown in FIG. 6
corresponds to the position of the first contact. Hereinafter,
the position of the first contact will be referred to as a first
contact position 45 using the same reference symbol.
[0221] The determination is executed by, for example, the
determination unit 17. It goes without saying that the present
technology is not limited thereto, and the determination may
be executed by an arbitrary functional block.

[0222] Inthe case where it is determined that a first contact
has not been made (No in Step 303), determination of a first
contact is executed again (Step 303).

[0223] Inthe case where it is determined that a first contact
has been made (Yes in Step 303), processing corresponding
to the first contact is executed (Step 304).

[0224] In this embodiment, first, information regarding a
first contact position is generated in accordance with the first
contact.

[0225] Specifically, the coordinate values on the touch
panel 4 where a first contact has been made are generated as
information regarding a first contact position. That is, the
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information regarding a first contact position is information
of the “X-coordinate: 49” and the “Y-coordinate: 51”.
[0226] The information regarding a first contact position is
generated by, for example, the execution unit 20. However,
it goes without saying that the present technology is not
limited thereto.

[0227] Further, the execution unit 20 executes processing
corresponding to the first contact on the basis of the position
on the first virtual display region 43 corresponding to the
first contact position 45.

[0228] The position on the first virtual display region 43
corresponding to the first contact position 45 is the same
coordinate values on the first virtual display region 43 as the
coordinate values of the first contact position 45 on the touch
panel 4. That is, processing is executed on the basis of the
position of the “X-coordinate: 49” and the “Y-coordinate:
517 on the first virtual display region 43.

[0229] For example, an icon of an application is displayed
at the “X-coordinate: 49 and the “Y-coordinate: 517 of the
touch panel 4, and a user touches the coordinates of the
touch panel 4 to execute the application.

[0230] In this case, the execution unit 20 outputs an
instruction relating to display control to the display control
unit 16, and the upper half of the screen of the application
is displayed on the touch panel 4.

[0231] Further, processing corresponding to the type
(touch, swipe, pinch, etc.) of contact by a user may be
executed.

[0232] Execution of an application and the like are gen-
erally referred to as a “key event” or the like in some cases.
[0233] In addition, the content of specific processing by
the execution unit 20 is not limited, and arbitrary processing
may be executed.

[0234] Information regarding a first contact position is
transmitted (Step 305).

[0235] Specifically, the communication unit 14 transmits,
to the second display device 3 determined to be connected
by the determination unit 17, information regarding a first
contact position generated in accordance with the first
contact on the touch panel 4.

[0236] After that, determination of a first contact is
executed again (Step 303).

[0237] Further, after the first virtual display region 43 and
the second virtual display region 44 are set in Step 302,
whether or not information regarding a second contact
position has been received is determined (Step 306).
[0238] Specifically, the communication unit 14 receives,
from the second display device 3 determined to be con-
nected by the determination unit 17, information regarding
a second contact position generated in accordance with the
second contact on the touch panel 7.

[0239] Note that the processing of Step 306 may be started
at the same timing as that of the processing of Step 303 or
may be started at a different timing.

[0240] The series of processes shown in FIG. 5 is also
executed in the second display device 3, and information
regarding a second contact position is generated in the
processing corresponding to Step 304.

[0241] For example, as the information regarding a second
contact position, information regarding coordinate values
such as the “X-coordinate: 49” and the “Y-coordinate: 51 is
generated similarly to the information regarding a first
contact position.



US 2024/0281137 Al

[0242] The generated information regarding a second con-
tact position is transmitted to the first display device in the
processing corresponding to Step 305. Then, in Step 306, the
information is received by the first display device 2.
[0243] In the case where information regarding a second
contact position has not been received (No in Step 306),
whether or not information regarding a second contact
position has been received is determined again (Step 306).
[0244] In the case where information regarding a second
contact position has been received (Yes in Step 306), pro-
cessing corresponding to the second contact is executed
(Step 307).

[0245] Specifically, the execution unit 20 executes pro-
cessing corresponding to a second contact on the basis of the
position on the second virtual display region 44 correspond-
ing to the received information regarding a second contact
position.

[0246] For example, an icon of an application is displayed
at the “X-coordinate: 10” and the “Y-coordinate: 10” of the
touch panel 7 of the second display device 3, and a user
touches the coordinates of the touch panel 7 to execute the
application.

[0247] In this case, as information regarding a second
contact position, information of the “X-coordinate: 10” and
the “Y-coordinate: 10” is received by the first display device
2.

[0248] The coordinates of the icon of the application
displayed on the touch panel 7 are shared with the first
display device 2. Then, the execution unit 20 determines, on
the basis of the position (the “X-coordinate: 10” and the
“Y-coordinate: 10”) on the second virtual display region 44
corresponding to the received information regarding a sec-
ond contact position, that the user has touched the coordi-
nates of the icon of the application on the side of the touch
panel 7.

[0249] Then, the execution unit 20 outputs an instruction
regarding display control to the display control unit 16, and
the upper half of the screen of the application is displayed on
the touch panel 4.

[0250] After that, whether or not information regarding a
second contact position has been received is determined
again (Step 306).

[0251] The processing shown in FIG. 5 is similarly
executed also in the second display device 3.

[0252] In this embodiment, the virtual display region
setting unit 33 sets, in the case where it is determined by the
determination unit 32 that a connection with the first display
device 2 has been made, a fourth virtual display region with
which each position of the touch panel 4 is associated, in
association with a third virtual display region with which
each position of the touch panel 7 is associated.

[0253] The third virtual display region and the fourth
virtual display region are set similarly to the first virtual
display region 43 and the second virtual display region 44.
[0254] The touch panel 7 is illustrated at the lower right of
FIG. 6. Further, the portion corresponding to the touch panel
7 is also a schematic illustration of a third virtual display
region 46.

[0255] A fourth virtual display region 47 is schematically
illustrated above the touch panel 7.

[0256] Further, a position 48 that is a position on the fourth
virtual display region 47 corresponding to the first contact
position is schematically illustrated by a diagonally hatched
circle.
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[0257] As shown in FIG. 6, the first contact position 45 in
the touch panel 4 and the position 48 on the fourth virtual
display region 47 corresponding to the first contact position
45 are the same position.

[0258] As described above, setting of the first virtual
display region 43, the second virtual display region 44, the
third virtual display region 46, and the fourth virtual display
region 47, and processing corresponding to the first contact
and the second contact are executed.

[0259] The first contact and the second contact are gen-
erally referred to as a “touch event” or the like in some cases.
[0260] Note that the specific processing corresponding to
a contact during connection is not limited to the example
shown in FIG. 5, and arbitrary processing may be executed.

[Display Mode]

[0261] In this embodiment, the touch panel 4 executes, in
the case where it is determined by the determination unit 17
that a connection with the second display device 3 has been
made, a cooperation display mode for displaying an image
in cooperation with the touch panel 7.

[0262] The display mode to be executed by the touch
panel 4 of the first display device 2 and the touch panel 7 of
the second display device 3 will be described.

[0263] The touch panels 4 and 7 are capable of executing
similar operations regarding the display mode. Therefore,
execution of the display mode by the touch panel 4 of the
first display device 2 will be mainly described.

[0264] The display mode is a method of displaying an
image by the touch panel 4.

[0265] In this embodiment, as the display mode, two
display mods of a “cooperation display mode” and a “sepa-
rate display mode” are executed.

[0266] The cooperation display mode is a display mode in
which the touch panel 4 and the touch panel 7 operates as
one screen (the integrated touch panel 12) and display one
image.

[0267] The cooperation display mode is executed during
connection with the second display device 3.

[0268] For example, as shown in FIG. 2, the touch panels
4 and 7 operate in cooperation with each other to display one
character “A” on the integrated touch panel 12.

[0269] Note that the content of display by the integrated
touch panel 12 is not limited to a character, and a Ul or the
like may be drawn during connection.

[0270] The separate display mode is a display mode in
which the touch panel 4 independently displays an image
without cooperating with the touch panel 7.

[0271] The separate display mode is executed during a
separation when it is not connected to the second display
device 3.

[0272] For example, as shown in FIG. 1, a character “A”
is displayed on only the touch panel 4.

[0273] In the case where the first display device 2 and the
second display device 3 are newly connected to each other,
the display mode of the touch panel 4 is switched from the
separate display mode to the cooperation display mode.
Further, in the case where the first display device 2 and the
second display device 3 are newly separated from each
other, the display mode of the touch panel 4 is switched from
the cooperation display mode to the separate display mode.
[0274] In this way, the display mode is switched in accor-
dance with the connection between the first display device 2
and the second display device 3.
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[0275] Although a character “A” is displayed in both the
separate display mode and the cooperation display mode in
the case where the display mode is switched in the example
shown in FIG. 1 and FIG. 2, the content of display of an
image may be changed in the case where the display mode
is switched.

[0276] For example, at the time of a separation, the touch
panel 4 displays a picture of a “tool A” and the touch panel
7 displays a picture of a “tool B”. In the case where the first
display device 2 and the second display device 3 are newly
connected to each other, the integrated touch panel 12 newly
displays a picture of a “tool C” relating to the tool A and the
tool B. Such control of display content may be performed.
[0277] The display of a Ul may be switched in accordance
with switching between the separate display mode and the
cooperation display mode.

[0278] In addition, the specific control method of display
content corresponding to the display mode is not limited.
[0279] By executing the cooperation display mode, it is
possible to display an image on a large screen. As a result,
it is possible to improve user convenience by, for example,
making it easier to visually recognize an image.

[State Information]

[0280] The specific content of the first state information
and the second state information will be described below.
[0281] Note that since the specific content of the second
state information is similar to the content of the first state
information, the first state information will be mainly
described.

[0282] The first state information is state information
relating to the cooperation display mode of the first display
device 2. Typically, information regarding the state that
needs to be appropriately set in order to execute the coop-
eration display mode is the first state information.

[0283] In this embodiment, for example, the value of a
setting item of the terminal is transmitted as the first state
information to the second display device 3. Specifically,
information such as the brightness of image display by the
touch panel 4, the image quality, and the volume of audio
output by the speaker 24 corresponds to the value of the
setting item of the terminal.

[0284] For example, if the brightness of image display by
each of' the touch panels 4 and 7 extremely differs, execution
of the cooperation display mode is hindered. In order to
prevent this, it is necessary to appropriately set the bright-
ness of image display by the touch panel 4 and match the
settings of the two display devices during a connection.
[0285] Note that during a separation, settings of the value
of the setting item of the terminal and the like may be freely
changed in each display device.

[0286] Further, as the first state information, the drawing
content of a first virtual display region may be transmitted.
[0287] Forexample, the drawing content of the first virtual
display region is generated corresponding to the drawing
content (display content) of the touch panel 4. Specifically,
in the case where the display color at the “X-coordinate: 50”
and the “Y-coordinate: 50 of the touch panel 4 is “R: 2557,
“G: 07, and “B: 0” (red), a set of pieces of information of the
“X-coordinate: 507, the “Y-coordinate: 507, “R: 2557, “G:
07, and “B: 0” as a set of coordinate values on the first virtual
display region 43 and RGB values.
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[0288] Such information of a set of coordinate values and
RGB values is generated for each coordinate value, thereby
providing the drawing content of the first virtual display
region.

[0289] It goes without saying that such content of infor-
mation is merely an example, the specific drawing content of
the first virtual display region is not limited.

[0290] Further, as the first state information, the content of
the memory other than information regarding drawing on the
touch panel 4 may be transmitted.

[0291] For example, information stored in the memory,
such as the internal processing state of an application, is
transmitted.

[0292] Further, as the first state information, information
stored in the HDD may be transmitted.

[0293] Specifically, for example, information regarding
the application installed in the first display device 2 is
transmitted.

[0294] Meanwhile, for example, the remaining battery
level of the first display device 2 is relatively unimportant
when executing the cooperation display mode. For example,
even if there is a difference in the remaining battery level,
such as the remaining battery level of the first display device
2 being 20% and the remaining battery level of the second
display device 3 being 80%, the first display device 2 and the
second display device 3 independently operate using their
respective batteries, and thus, there is no problem in execut-
ing the cooperation display mode.

[0295] Information regarding such a state does not neces-
sarily need to be included in the first state information.
[0296] Note that during a connection, the respective
remaining battery levels, e.g., “20%” and “80%”, may be
displayed side by side at the upper right of the integrated
touch panel 12 (corresponding to the upper right portion in
FIG. 2). This notifies the user that the remaining battery
level of the first display device 2 is 20% and the remaining
battery level of the second display device 3 is 80%. There-
fore, the user can determine that the remaining battery level
of the first display device is low and the first display device
needs to be charged.

[0297] In addition, the specific content of the first state
information is not limited.

[Transmission/Reception of State Information]

[0298] The communication unit 14 transmits, to the sec-
ond display device 3 determined to be connected by the
determination unit 17, first state information that is state
information relating to the cooperation display mode of the
first display device 2.

[0299] Further, the communication unit 14 receives, from
the second display device 3 determined to be connected by
the determination unit 17, second state information that is
state information relating to the cooperation display mode of
the second display device 3.

[0300] Forexample, transmission of first state information
and reception of second state information are executed in the
processing of determining a connection shown in FIG. 4
immediately before the connection between the first display
device 2 and the second display device 3.

[0301] Further, in this embodiment, transmission of first
state information and reception of second state information
are executed at, for example, a predetermined frame rate also
during the connection between the first display device 2 and
the second display device 3.
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[Synchronization Processing]

[0302] In this embodiment, synchronization processing is
executed such that the states relating to the cooperation
display mode of the first display device 2 and the second
display device 3 match.

[0303] Specifically, the state setting unit 21 sets the state
relating to the cooperation display mode of the first display
device 2 such that the first state information and the second
state information received by the communication unit 14
match.

[0304] For example, during a connection between the first
display device 2 and the second display device 3, second
state information is received at a predetermined frame rate.
[0305] Specifically, in the case where the brightness of the
image display by the touch panels 4 and 7 is represented by
a value of 0 to 100, information indicating that “the bright-
ness of image display is 50” is received as second state
information.

[0306] For example, in the case where the brightness of
image display by the touch panel 4 is 30 when the second
state information was received, the first state information is
information indicating that “the brightness of image display
is 30”. That is, there is a difference between the first state
information and the second state information.

[0307] In this case, the state setting unit 21 changes the
brightness of image display to 50. After the change, the first
state information is information indicating that “the bright-
ness of image display is 50” and matches the second state
information.

[0308] Note that in addition to the brightness, it is neces-
sary to match the image quality of the images displayed by
the touch panels 4 and 7, the volume of the audio output by
the speakers 24 and 39, or the like. The state setting unit 21
may function so as to match such information.

[0309] Further, the application installed on the second
display device 3 may be installed on the first display device
2 similarly. Such an operation can be achieved by a method
such as copying a difference between HDDs or memories.
[0310] As a result, it is possible to match the first state
information with the second state information indicating
that, for example, “the installed applications are A, B, and
C”.

[0311] By executing the synchronization processing (pro-
cessing of matching the state relating to the cooperation
display mode) in this way, it is possible to execute the
cooperation display mode without any problems.

[0312] Note that the specific timing of the synchronization
processing is not limited.

[0313] For example, in the case where the first display
device 2 and the second display device 3 are newly con-
nected to each other, the synchronization processing is
executed immediately after the connection.

[0314] In this embodiment, in the case where transmission
of first state information and reception of second state
information have been completed, it is determined by the
determination unit 17 that a connection with the second
display device 3 has been made.

[0315] That is, in the processing of determining a connec-
tion shown in FIG. 4, transmission of first state information
and reception of second state information are executed
immediately before the connection. Then, after the trans-
mission and the reception are completed, it is determined
that a connection with the second display device 3 has been
made.
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[0316] Since second state information is received imme-
diately before the connection in advance as described above,
it is possible to execute the synchronization processing
immediately after the connection. By executing the synchro-
nization processing immediately after the connection, it is
possible to stably execute the cooperation display mode after
the connection.

[0317] Further, the synchronization processing may be
executed immediately before the connection.

[0318] For example, in the processing of determining a
connection, transmission of first state information and recep-
tion of second state information are executed. Further, the
state setting unit 21 sets first state information such that the
first state information and second state information match.
[0319] Then, in the case where it is determined that the
first state information and the second state information
match, the determination unit 17 determines that a connec-
tion between the first display device 2 and the second display
device 3 has been made.

[0320] Alternatively, the synchronization processing may
be executed in the case where a synchronization shift
(difference in state information) has been detected.

[0321] Specifically, in the case where it is determined that
a connection with the second display device 3 has been
made, the determination unit 17 determines a difference
between the first state information and the second state
information received by the communication unit 14. Further,
in the case where it is determined by the determination unit
17 that there is the difference, the state setting unit 21 sets
the state relating to the cooperation display mode of the first
display device 2 such that the first state information and the
second state information received by the communication
unit 14 match.

[0322] That is, only in the case where the determination
unit 17 determines whether or not there is a difference
between the first state information and the second state
information and there is the difference, the state setting unit
21 sets the state of the first display device 2.

[0323] The setting of the state is performed such that the
first state information and the second state information
match.

[0324] Inthis case, the determination of a difference by the
determination unit 17 may be executed at an arbitrary
timing.

[0325] For example, the determination unit 17 determines
a difference between the first state information and the
second state information received by the communication
unit 14 at a predetermined period.

[0326] Determination of a difference may be executed
substantially in a continuous manner at a very high frame
rate (short period). Alternatively, determination of a differ-
ence may be executed at a low frame rate (long period) such
as once every 10 seconds.

[0327] As a result, the synchronization shift is corrected
immediately, and thus, it is possible to stably execute the
cooperation display mode.

[0328] The determination unit 17 may determine a differ-
ence between the first state information and the second state
information received by the communication unit 14 in
accordance with a user’s instruction.

[0329] For example, a synchronization button is formed
on the first display device 2 as a physical button. Alterna-
tively, an application for synchronization is installed on the
first display device 2.
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[0330] In the case where a user presses the synchroniza-
tion button or starts the application, the determination unit
17 executes determination of a difference.

[0331] As a result, it is possible for the user to execute
determination of a difference at a desired timing. For
example, in the case where the user perceives that two
screens are not consistent due to a difference in brightness of
the screen, he/she can cause determination of a difference to
be executed.

[0332] Further, since determination of a difference is not
constantly being performed, the processing load on the CPU
and the like is reduced.

[0333] Note that the specific content of an instruction from
the user is not limited to pressing the synchronization button
or the like and may be arbitrary content.

[0334] Further, by initializing the state of each of the first
display device 2 and the second display device 3, the
synchronization processing may be executed.

[0335] Specifically, the state setting unit 21 sets the state
relating to the cooperation display mode of the first display
device 2 to the initial state.

[0336] For example, in the first display device 2, prede-
termined information regarding the initial state, such as
“display a home screen by the touch panel 4, is stored in the
storage unit 22.

[0337] Further, in the second display device 3, information
regarding the same initial state as that of the first display
device 2 is stored in the storage unit 37. That is, information
“display a home screen by the touch panel 7” is stored.
[0338] In the first display device 2, the state setting unit 21
sets the state of the first display device 2 to the initial state
on the basis of the information regarding the initial state
stored in the storage unit 22. That is, the touch panel 4
displays a home screen.

[0339] Meanwhile, also in the second display device 3, the
state setting unit 36 sets the state to the initial state on the
basis of the information regarding the initial state stored in
the storage unit 37. That is, the touch panel 7 displays a
home screen.

[0340] That is, the states of the first display device 2 and
the second display device 3 match. Further, the first state
information and the second state information also match.
[0341] By setting the states of the first display device 2 and
the second display device 3 to the same initial state in this
way, synchronization processing is executed.

[0342] As a result, for example, the first display device 2
is capable of performing synchronization processing without
needing to receive second state information. Therefore, the
processing load on the CPU and the like is reduced.
[0343] Further, for example, such synchronization pro-
cessing may be executed immediately after the connection,
and the integrated touch panel 12 may display a home screen
at the moment of the connection. In addition, the specific
method of synchronization processing is not limited.

[Settings of Parent Device and Child Device]

[0344] In this embodiment, the state setting unit 21 sets
one of the first display device 2 and the second display
device 3 determined to be connected by the determination
unit 17 as a parent device and the other as a child device.
[0345] An overview of the settings of the parent device
and the child device will be described below.

[0346] For example, after the first display device 2 and the
second display device 3 are connected to each other, a user

Aug. 22, 2024

opens a setting screen by operating the touch panel 4, and
selects which of the first display device 2 and the second
display device 3 is to be set as a parent device and which
thereof as a child device. Alternatively, a dedicated setting
application may be executed.

[0347] The state setting unit 21 acquires the content of
selection made by the user, and one of the first display
device 2 and the second display device 3 is set as a parent
device and the other is set as a child device.

[0348] In this embodiment, assumption is made that the
first display device 2 and the second display device 3 are
shared and used by a parent and a child or friends.

[0349] For example, the first display device 2 and the
second display device 3 are sold as a set of two devices
(smartphones, etc.) and purchased by a parent and a child.
The parent usually uses the two devices in the integrated
state, and can separate one of the two devices as necessary
and hand it to his/her child to use.

[0350] Alternatively, the devices may be sold individually
rather than as a set, and the devices may be connected and
used by users who have the devices according to the present
technology.

[0351] Note that the name of the display mode “coopera-
tion display mode” is merely an example, and an arbitrary
name such as “parent-child mode” and “friend mode” may
be used in accordance with the assumed user group. The
same also applies to the “separate display mode”.

[0352] In the case where two devices are used by a parent
and child, it is desirable that the device used by the parent
is capable of controlling the device used by the child to some
extent.

[0353] For this purpose, the device to be used by the
parent is set as a parent device, and the device to be used by
the child is set as a child device. Further, in this embodiment,
the child device operates in accordance with the parent
device, e.g., the state of the child device is set to match the
state of the parent device.

[0354] By setting the parent device and the child device,
each of the devices is capable of executing an operation
according to the relationship between the users who use the
devices.

[0355] Note that a user may be able to set a parent device
and a child device by operating the second display device 3
instead of the first display device 2. That is, the state setting
unit 36 of the second display device 3 may execute settings
of a parent device and a child device.

[0356] Alternatively, at the stage when the first display
device 2 and the second display device 3 are produced, one
of them may be designed as a parent device and the other
may be designed as a child device.

[0357] In addition, the specific method of setting a parent
device and a child device is not limited.

[0358] In this embodiment, synchronization processing is
executed by setting the state of the child device to match the
state of the parent device.

[0359] Specifically, the state setting unit 21 sets, in the
case where the first display device 2 is set as a child device,
the state relating to the cooperation display mode of the first
display device 2 such that the first state information matches
the second state information received from the second
display device 3 set as a parent device.
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[0360] Meanwhile, the parent device (second display
device 3) may only transmit second state information to the
child device (first display device 2) and does not necessarily
need to set the state.

[0361] As a result, it is possible to execute synchroniza-
tion processing according to the relationship between the
users who use the devices, e.g., the state of the device used
by the child is caused to match the state of the device used
by the user who is the parent of the child.

[0362] Note that conversely, the first display device 2 may
be set as a parent device and the second display device 3 may
be set as a child device. In this case, the state of the second
display device 3 is set to match the state of the first display
device 2.

[0363] Further, the first display device 2 and the second
display device 3 may operate without distinguishing
between the parent device and the child device.

[Reproduction of State Immediately Before Connection]

[0364] The state immediately before a connection may be
reproduced when the first display device 2 and the second
display device 3 are separated from each other.

[0365] Specifically, the state setting unit 21 sets, in the
case where it is determined by the determination unit 17 that
a separation from the second display device 3 has been
newly made, the state relating to the cooperation display
mode of the first display device 2 such that the first state
information and the first state information immediately
before the connection with the second display device 3.
[0366] For example, the first state information immedi-
ately before the first display device 2 and the second display
device 3 are connected to each other is stored in the storage
unit 22.

[0367] In the case where it is determined by the determi-
nation unit 17 that the first display device 2 and the second
display device 3 are newly separated from each other, the
first state information immediately before the connection
stored in the storage unit 22 is acquired by the state setting
unit 21 and the state of the first display device 2 is set.
[0368] Note that it is determined that “a separation from
the second display device 3 has newly been made” in the
case where the state where the determination unit 17 has
determined that the first display device 2 and the second
display device 3 are connected to each other is switched to
the state where it is determined that they are not connected
to each other.

[0369] For example, in the case where a child device is
connected to a parent device, the state of the child device is
changed to match the state of the parent device. Therefore,
the content of settings such as the brightness of display of a
screen, which were set in the child device before the
connection, is lost.

[0370] By reproducing the state of the child device before
the connection when the child device and the parent device
are separated from each other, it is unnecessary for the user
to set the state of the child device again each time the
separation. This makes it possible to improve user conve-
nience.

[0371] Note that the reproduction of the state may be
executed in the second display device 3. That is, the storage
unit 37 of the second display device 3 may store the second
state information immediately before the two display
devices are connected to each other. Then, in the case where
the two display devices are newly separated from each other,
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the second state information immediately before the con-
nection stored in the storage unit 37 may be acquired by the
state setting unit 36 and the state of the second display
device 3 may be set.

[0372] Further, conversely, the state immediately before
the separation may be reproduced when the first display
device 2 and the second display device 3 are connected to
each other.

[0373] Also in this case, processing similar to that of the
reproduction of the state immediately before the connection
is executed.

[Restriction on Changes in Settings During Separation]

[0374] Changes in settings may be restricted during a
separation of the first display device 2 and the second
display device 3.

[0375] For example, in the case where it is determined by
the determination unit 17 that a connection with the second
display device 3 has not been made, a change in the state
relating to the cooperation display mode by the state setting
unit 21 is restricted. That is, changes in settings such as the
brightness of display of a screen and the volume are
restricted.

[0376] Further, during a separation, installation and unin-
stallation of an application may be restricted. This restricts
a change in information stored in the HDD.

[0377] For example, the display of an icon of an applica-
tion for setting an application is grayed out and cannot be
selected by a user. Further, when a user attempts to perform
an installation or the like, a dialog may be used to notify that
the processing cannot be executed.

[0378] In this case, installation and the like of all appli-
cations may be restricted, or installation and the like of only
some applications may be restricted.

[0379] Further, processing that may change the state relat-
ing to the cooperation display mode, such as network
processing, may be restricted. In addition, the content of
processing to be restricted during a separation is not limited.
[0380] This makes it difficult for differences to occur
between the states of the first display device 2 and the
second display device 3 during a separation. Therefore, it is
possible to stably execute the cooperation display mode
during a connection.

[0381] Further, for example, it is possible to prevent, in the
case where the first display device 2 and the second display
device 3 are used by a parent and a child, an unintended
operation, e.g., the child accidentally uninstalls an applica-
tion, from being executed.

[0382] Changes in some states relating to the cooperation
display mode may be restricted during a separation, and
synchronization processing may be performed on only the
states that are not restricted during a connection.

[0383] That is, hybrid processing of the “restriction of
changes in settings during a separation” and “synchroniza-
tion processing during a connection” may be executed.
[0384] For example, during a separation, the change in the
brightness of a screen is restricted, and the change in the
volume is not restricted. During a connection, synchroniza-
tion processing is executed on only the volume, and syn-
chronization processing is not executed on the brightness of
a screen.

[0385] This eliminates the need for synchronization pro-
cessing during a connection for the states where there is no
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possibility of change (difference occurring) during a sepa-
ration, and thus, the processing load on the CPU and the like
is reduced, for example.

[Operation Possible During Separation]

[0386] A predetermined operation by the first display
device 2 may be possible only during a separation of the first
display device 2 and the second display device 3.

[0387] For example, in the case where it is determined by
the determination unit 17 that a connection with the second
display device 3 has not been made, execution of a prede-
termined operation by the execution unit 20 is possible.
Meanwhile, in the case where it is determined by the
determination unit 17 that a connection with the second
display device 3 has been made, the execution unit 20 does
not execute the predetermined.

[0388] For example, execution of an application as the
predetermined operation is possible only during a separa-
tion.

[0389] In the case where the first display device 2 and the
second display device 3 are used by a parent and a child, for
example, an application for children (such as an educational
application) is installed on the child device used by the child.
[0390] In this case, execution of the application is possible
only during a separation of the parent device and the child
device. That is, during a connection, the application cannot
be executed. However, the parent separates the child device
and hands it to the child, and thus, execution of the appli-
cation is possible.

[0391] This prevents, for example, an application that is
expected to be executed while a parent device and a child
device are separated from being executed during a connec-
tion.

[0392] Conversely, only during a connection, a predeter-
mined operation by the first display device 2 may be
possible.

[0393] This makes it possible to prevent, for example, an
inappropriate application or the like from being executed
when the child device is separated and the child is using the
child device in a place where the parent cannot see.

[Massage Prompting Separation]

[0394] In the case where an attempt is made to execute an
operation possible only during a separation during a con-
nection, a massage prompting a separation may be dis-
played.

[0395] FIG. 7 is a diagram showing a massage prompting
a separation.
[0396] For example, in the case where an icon of an

application that can be executed only during a separation is
pressed, a message is displayed on the integrated touch panel
12 as shown in FIG. 7.

[0397] Inthe example shown in FIG. 7, a massage “Please
separate the device and hand it to your child.” prompting a
separation of a parent device and a child device is displayed.
[0398] It goes without saying that the specific content of
the message is not limited. Further, a notification prompting
a separation may be made by voice or the like.

[Selection of Operation Possible During Separation]

[0399] A user may be caused to select, during a connec-
tion, an operation that can be executed by the first display
device 2 during a separation.

Aug. 22, 2024

[0400] For example, in the case where a parent separates
a child device and hands it to his/her child, an application
that he/she wants his/her child to use is selected. Specifi-
cally, an application that can be executed during a separation
is selected by a setting application of post-separation behav-
ior.

[0401] FIGS. 8 to 10 are each a diagram showing an
example of the content of display when setting an applica-
tion that can be executed during a separation.

[0402] FIG. 8 is a diagram showing an example of an icon
of a setting application.

[0403] FIG. 9 is a diagram showing an example of a
setting screen by the setting application.

[0404] FIG. 10 is a diagram showing a massage prompting
a separation.
[0405] As shown in FIG. 8, an icon 51 of a setting

application is placed on a home screen or the like.

[0406] When the icon 51 is pressed, the setting screen as
shown in FIG. 9 is displayed.

[0407] With this setting screen, for example, the parent
can select an application that he/she wants his/her child to
use.

[0408] When selection of an application is completed, for
example, a massage prompting a separation of a parent
device and a child device is displayed as shown in FIG. 10.
In this way, the parent is notified of that he/she needs to
separate the child device and hands it to his/her child.

[0409] When the parent separates the child device, for
example, the application selected in FIG. 9 is automatically
started in the child device immediately after the separation,
and the child can use the application.

[0410] For example, settings are made such that only a
specific game application can be executed during a separa-
tion. This makes it possible to prevent children from using
an inappropriate application.

[0411] Note that the operation possible during a separation
is not limited to execution of an application and an arbitrary
operation may be selectable.

[Change in Generation Cycle During Connection]

[0412] During a connection between the first display
device 2 and the second display device 3, the first display
device 2 may operate such that the generation cycle of
information regarding a first contact position is longer than
that during a separation.

[0413] Specifically, in the case where it is determined by
the determination unit 17 that a connection with the second
display device 3 has not been made, information regarding
a first contact position is generated at a first period. In the
case where it is determined by the determination unit 17 that
a connection with the second display device 3 has been
made, information regarding a first contact position is gen-
erated at a second period longer than the first period.
[0414] For example, during a connection, information
regarding a first contact position is generated once every
0.01 seconds as the first period.

[0415] Further, during a separation, information regarding
a first contact position is generated once every 0.02 seconds
as the second period. That is, information regarding a first
contact position is generated at a period longer than the first
period.
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[0416] In other words, it can be also said that during a
separation, information regarding a first contact position is
generated at FPS (Frames Per Second) lower than those
during a connection.

[0417] In the first display device 2, it is desirable that
generation of information regarding a first contact position,
transmission of information regarding a first contact posi-
tion, and the like are executed within the same processing
frame.

[0418] For example, it is desirable that processing of
transmitting generated information regarding a first contact
position and generating next information regarding a first
contact position after the transmission, such as generation of
information regarding a first contact position A, transmis-
sion of the information regarding a first contact position A,
generation of information regarding a first contact position
B, transmission of the information regarding a first contact
position B, . . ., is executed in order.

[0419] However, in the case where the generation cycle of
information regarding a first contact position is short, the
information regarding a first contact position B can happen
to be generated before the information regarding a first
contact position A is transmitted.

[0420] Such a thing is desirably suppressed as much as
possible because it causes a synchronization shift between
the first display device 2 and the second display device 3.
[0421] In this embodiment, since information regarding a
first contact position is generated in a long cycle during a
connection, generation and transmission of information
regarding a first contact position are performed in order.
Therefore, it is possible to prevent a synchronization shift.
[0422] Note that the values of the first period and the
second period used in the description are merely examples,
and arbitrary values may be set in accordance with, for
example, the performance of the device.

[0423] Further, similar processing may be executed for
generation of first state information.

[Processing of Contact Near Boundary]|

[0424] In the case where a contact near the boundary
between the touch panel 4 and the touch panel 7 has been
made, the contact may be processed as “one contact”.
[0425] Specifically, in the case where it is determined by
the determination unit 17 that a connection with the second
display device 3 has been made and a contact with the
boundary between the touch panel 4 and the touch panel 7
has been made, the communication unit 14 does not transmit
information regarding a first contact position to the second
display device 3.

[0426] The contact near the boundary between the touch
panel 4 and the touch panel 7 is a contact with both the touch
panel 4 and the touch panel 7 (a first contact and a second
contact) where the user’s finger or the like spreads on the
touch panel 4 and the touch panel 7 across the boundary.
[0427] That is, the contact is processed by both the first
display device 2 and the second display device 3. For this
reason, it is unnecessary to mutually transmit and receive
information regarding a first contact position and informa-
tion regarding a second contact position.

[0428] Therefore, in this case, the communication unit 14
executes exceptional processing of transmitting no informa-
tion regarding a first contact position.
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[0429] As a result, the amount of information to be trans-
mitted/received by the communication unit 14 is reduced,
and the processing load on the CPU and the like is reduced.

[Connection Using Terminals]

[0430] In this embodiment, as shown in FIG. 3, the first
display device 2 includes the connector (terminal) 25, and
the second display device 3 includes the connector 40. A
connection between the first display device 2 and the second
display device 3 may be realized by the connectors 25 and
40.

[0431] FIG. 11 is a schematic diagram of the display
system 1 for describing the connectors 25 and 40.

[0432] Note that in FIG. 11, illustration of the proximity
sensors 5 and 8 is omitted.

[0433] In this embodiment, as shown in FIG. 11, the
connector 25 is disposed on the first connection side 10.
[0434] Further, the connector 40 is disposed on the second
connection side 11.

[0435] For example, the connector 25 is fitted into an
insertion port (not shown) formed on the second connection
side 11 of the second display device 3. Further, the connector
40 is fitted into an insertion port formed on the first con-
nection side 10 of the first display device 2.

[0436] FIG. 12 is a flowchart showing an example of
processing of determining a connection.

[0437] FIG. 12 shows an example of the processing of
determining a connection in the case where the connection
is realized by the connectors 25 and 40.

[0438] An operation of the connector 25 of the first display
device 2 is started (Step 401).

[0439] Note that, for example, in the case where the
processing shown in FIG. 12 has been executed in the past
and the connector 25 is already operating, the processing of
Step 401 may be omitted.

[0440] Since the processing of Step 402 and subsequent
Steps is similar to the processing of Step 101 and subsequent
Steps shown in FIG. 4, description thereof is omitted.
[0441] Even in the case where a connection is realized by,
for example, the connectors 25 and 40 as described above,
a connection is determined by processing similar to the
processing shown in FIG. 4.

[0442] It goes without saying that the determination unit
17 may determine a connection in the case where each of the
connectors 25 and 40 is fitted into the insertion port.
[0443] In this case, the connectors 25 and 40 function as
an embodiment of a proximity detection unit according to
the present technology. For example, the connector 25
detects the proximity of the second display device 3 in the
case where the connector 25 is fitted into the insertion port,
and it is determined by the determination unit 17 that a
connection with the second display device 3 has been made.
[0444] A connection using the connectors 25 and 40
makes it possible to stably connect the first display device 2
and the second display device 3 to each other. For example,
it is possible to prevent the first display device 2 and the
second display device 3 from being unintentionally sepa-
rated from each other.

[0445] As described above, in the display system 1
according to this embodiment, in the case where it is
determined that a connection with the second display device
3 has been made in the first display device 2, a first virtual
display region corresponding to the touch panel 4 of the first
display device 2 and a second virtual display region corre-
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sponding to the touch panel 7 of the second display device
3 are set. In the case where a contact with the touch panel
4 has been made, information regarding a first contact
position is transmitted to the second display device 3. In the
case where a contact with the touch panel 7 has been made,
information regarding a second contact position is received
from the second display device 3.

[0446] Further, in the case where it is determined that a
connection with the first display device 2 has been made in
the second display device 3, a third virtual display region
corresponding to the touch panel 7 of the second display
device 3 and a fourth virtual display region corresponding to
the touch panel 4 of the first display device 2 are set. In the
case where a contact with the touch panel 7 has been made,
information regarding a second contact position is transmit-
ted to the first display device 2. In the case where a contact
with the touch panel 4 has been made, information regarding
a first contact position is received from the first display
device 2.

[0447] As a result, it is possible to improve user conve-
nience.
[0448] For example, in the case where the second virtual

display region 44 is not set in the first display device 2, even
if a contact with the touch panel 7 has been made, the
position of the contact cannot be managed as coordinates
because the first display device 2 does not have information
regarding coordinates corresponding to the contact.

[0449] By setting the second virtual display region 44, it
is possible to manage the position of a contact on the touch
panel 7, which the first display device 2 does not actually
have, as coordinates. Therefore, it is possible to perform an
operation of the first display device 2 based on the contact
on the touch panel 7.

[0450] Further, between the first display device 2 and the
second display device 3, only information with a small
amount of information such as information regarding a first
contact position and first state information is transmitted/
received.

[0451] Therefore, for example, video data having a large
amount of information is not exchanged.

[0452] As a result, the amount of information to be trans-
mitted by the communication unit 14 and the amount of
information to be received are reduced, and it is possible to
reduce the processing load on the CPU and the like.
[0453] FIG. 13 is a block diagram showing a hardware
configuration example of a computer 500 capable of real-
izing the first display device 2 and the second display device
3.

[0454] The computer 500 includes a CPU 501, a ROM
502, a RAM 503, an input/output interface 505, and a bus
504 that connects these to each other. A display unit 506, an
input unit 507, a storage unit 508, a communication unit 509,
a drive unit 510, and the like are connected to the input/
output interface 505.

[0455] The display unit 506 is, for example, a display
device using liquid crystal, EL, or the like. The input unit
507 is, for example, a keyboard, a pointing device, a touch
panel, or another operating device. In the case where the
input unit 507 includes a touch panel, the touch panel can be
integrated with the display unit 506.

[0456] The storage unit 508 is a non-volatile storage
device, and is, for example, an HDD, a flash memory, or
another solid-state memory. The drive unit 98 is, for
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example, a device capable of driving a removable recording
medium 511 such as an optical recording medium and a
magnetic recording tape.

[0457] The communication unit 509 is a modem, a router,
or another communication device for communicating with
another device, which can be connected to LAN, WAN, or
the like. The communication unit 509 may perform com-
munication by wired or wireless communication. The com-
munication unit 509 is often used separately from the
computer 500.

[0458] The information processing by the computer 500
having the hardware configuration as described above is
realized by cooperation between software stored in the
storage unit 508, the ROM 502, or the like and hardware
resources of the computer 500. Specifically, the information
processing method according to the present technology is
realized by loading a program constituting software, which
is stored in the ROM 502 or the like, into the RAM 503 and
executes the program.

[0459] The program is installed on the computer 500 via,
for example, the removable recording medium 511. Alter-
natively, the program may be installed on the computer 500
via a global network or the like. In addition, an arbitrary
non-transitory storage medium that can be read by the
computer 500 may be used.

[0460] The display method according to the present tech-
nology may be executed and the display system and display
device according to the present technology may be con-
structed by cooperation of a plurality of computers commu-
nicably connected to each other via a network or the like.

[0461] That is, the display method according to the present
technology can be executed not only in a computer system
including a single computer but also in a computer system
in which a plurality of computers operates in conjunction.

[0462] Note that, in the present disclosure, the system
means an aggregate of a plurality of components (such as
apparatuses and modules (parts)) and it does not matter
whether or not all the components are housed in the same
casing. Thus, both a plurality of apparatuses housed in
separate casings and connected to each other through a
network, and a single apparatus in which a plurality of
modules is housed in a single casing correspond to the
system.

[0463] The execution of the display method according to
the present technology by the computer system includes a
case where determination of a connection, setting of a virtual
display region, transmission and reception of information
regarding a contact position, and the like are executed by a
single computer and a case where each of the processes is
executed by different computers. Further, the execution of
the respective processes by a predetermined computer
includes causing another computer to execute some or all of
those processes and acquiring results thereof.

[0464] That is, the display method according to the present
technology is also applicable to a cloud computing configu-
ration in which one function is shared and jointly processed
by a plurality of apparatuses via a network.

[0465] The configuration of the display system, each pro-
cessing flow, and the like described with reference to the
drawings are merely an embodiment and can be arbitrarily
modified without departing from the essence of the present
technology. That is, another arbitrary configuration, algo-
rithm, and the like for implementing the present technology
may be adopted.
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[0466] In the present disclosure, in the case where the
word “substantially” is used, it is used only to facilitate the
understanding of description, and the use/non-use of the
word “substantially” has no special meaning.

[0467] That is, in the present disclosure, concepts defining
a shape, a size, a positional relationship, a state, and the like,
such as “central”, “middle”, “uniform”, “equal”, “the same”,
“orthogonal”, “parallel”, “symmetrical”, “extended”, “axial
direction”, “columnar shape”, “cylindrical shape”, “ring
shape”, “annular shape”, and “rectangular shape”, are con-
cepts including “substantially central”, “substantially
middle”, “substantially uniform”, “substantially equal”,
“substantially the same”, “substantially orthogonal”, “sub-
stantially parallel”, “substantially symmetrical”, “substan-

2 <

tially extended”, “substantially axial direction”, “substan-

2

tially columnar shape”, “substantially cylindrical shape”,
“substantially ring shape”, “substantially annular shape”,
“substantially rectangular shape”, and the like.

[0468] For example, a state included in a predetermined
range (e.g., a range of +10%) based on “completely central”,
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“completely middle”, “completely uniform”, “completely
equal”, “completely the same”, “completely orthogonal”,
“completely parallel”, “completely symmetrical”, “com-

2

pletely extended”, “completely axial direction”, “completely
columnar shape”, “completely cylindrical shape”, “com-
pletely ring shape”, “completely annular shape”, “com-
pletely rectangular shape” and the like is also included.
[0469] Therefore, even in the case where the word “sub-
stantially” is not added, a concept expressed by adding a
so-called “substantially” can be included. On the contrary,
the complete state is not excluded from the state expressed
by adding “substantially”.
[0470] In the present disclosure, expressions using “than”
such as “larger than A” and “smaller than A” are expressions
comprehensively including both the concept including the
case where it is equivalent to A and the concept not including
the case where it is equivalent to A. For example, the phrase
“larger than A” is not limited to the case not including being
equivalent to A and includes “A or more”. Further, the
phrase “smaller than A” is not limited to “less than A” and
includes “A or less”.
[0471] When implementing the present technology, spe-
cific settings and the like only need to be appropriately
adopted from the concepts included in “larger than A” and
“smaller than A” such that the effects described above are
exhibited.
[0472] Of the feature portions according to the present
technology described above, at least two feature portions
can be combined. That is, the various characteristic portions
described in the respective embodiments may be arbitrarily
combined with each other without distinguishing from each
other in the respective embodiments. Further, the effects
described above are merely illustrative and are not limita-
tive, and another effect may be exhibited.
[0473] It should be noted that the present technology may
also take the following configurations.
[0474] (1) A display device, including:
[0475] afirst display unit that is capable of displaying
an image;
[0476] a determination unit that determines a con-

nection with a different display device that includes

a second display unit that is capable of displaying an

image;
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[0477] a virtual display region setting unit that sets,
in a case where it is determined that a connection
with the different display device has been made, a
second virtual display region with which each posi-
tion of the second display unit is associated, in
association with a first virtual display region with
which each position of the first display unit is
associated;

[0478] a transmission unit that transmits information
regarding a first contact position generated in accor-
dance with a first contact on the first display unit to
the different display device determined to be con-
nected; and

[0479] a reception unit that receives information
regarding a second contact position generated in
accordance with a second contact on the second
display unit from the different display device deter-
mined to be connected.

[0480] (2) The display device according to (1), further
including

[0481] an execution unit that executes processing
corresponding to the first contact on a basis of a
position on the first virtual display region corre-
sponding to the first contact position, and executes
processing corresponding to the second contact on a
basis of a position on the second virtual display
region corresponding to the received information
regarding the second contact position.

[0482] (3) The display device according to (1) or (2), in
which

[0483] the first display unit executes, in a case where
it is determined that a connection with the different
display device has been made, a cooperation display
mode for displaying the image in cooperation with
the second display unit.

[0484] (4) The display device according to any one of

(1) to (3), further including

[0485] a proximity detection unit that detects prox-
imity of an object,

[0486] the determination unit determining a connec-
tion with the different display device on a basis of
proximity of the different display device.

[0487] (5) The display device according to (4), in which

[0488] the determination unit determines whether or
not the object whose proximity has been detected by
the proximity detection unit is the different display
device, and determines a connection with the differ-
ent display device on a basis of a result of the
determination.

[0489] (6) The display device according to (3), in which

[0490] the transmission unit transmits first state
information that is state information relating to the
cooperation display mode of the display device to the
different display device determined to be connected,
and

[0491] the reception unit receives second state infor-
mation that is state information relating to the coop-
eration display mode of the different display device
from the different display device determined to be
connected.

[0492] (7) The display device according to (6), in which

[0493] the determination unit determines, in a case
where each of transmission of the first state infor-
mation and reception of the second state information
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has been completed, that a connection with the
different display device has been made.
[0494] (8) The display device according to (6) or (7),

further including

[0495] a state setting unit that sets a state of the
display device relating to the cooperation display
mode such that the first state information and the
second state information received by the reception
unit match.

[0496] (9) The display device according to (8), in which
[0497] the state setting unit sets one of the display
device and the different display device determined to
be connected as a parent device and the other as a
child device.
[0498] (10) The display device according to (9), in
which

[0499] the state setting unit sets, in a case where the
display device is set as a child device, the state of the
display device relating to the cooperation display
mode such that the first state information matches the
second state information received from the different
display device set as a parent device.

[0500] (11) The display device according to any one of

(8) to (10), in which

[0501] the state setting unit sets the state of the
display device relating to the cooperation display
mode to an initial state.

[0502] (12) The display device according to any one of
(8) to (11), in which
[0503] the determination unit determines, in a case
where it is determined that a connection with the
different display device has been made, a difference
between the first state information and the second
state information received by the reception unit, and

[0504] the state setting unit sets, in a case where it is
determined by the determination unit that there is the
difference, the state of the display device relating to
the cooperation display mode such that the first state
information and the second state information
received by the reception unit match.

[0505] (13) The display device according to (12), in
which

[0506] the determination unit determines the differ-
ence between the first state information and the
second state information received by the reception
unit, at a predetermined period.

[0507] (14) The display device according to (12) or
(13), in which
[0508] the determination unit determines the differ-
ence between the first state information and the
second state information received by the reception
unit, in accordance with a user’s instruction.

[0509] (15) The display device according to any one of
(1) to (14), in which
[0510] the transmission unit transmits, in a case
where it is determined that a connection with the
different display device has been made and a bound-
ary between the first display unit and the second
display unit has been touched, no information
regarding the first contact position to the different
display device.
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[0511] (16) The display device according to any one of
(1) to (15), in which
[0512] information regarding the first contact posi-
tion is generated at a first period in a case where it is
determined by the determination unit that a connec-
tion with the different display device has not been
made, and information regarding the first contact
position is generated at a second period longer than
the first period in a case where it is determined that
a connection with the different display device has
been made.
[0513] (17) The display device according to any one of
(8) to (14), in which
[0514] the state setting unit sets, in a case where it is
determined by the determination unit that a discon-
nection with the different display device has been
newly made, the state of the display device relating
to the cooperation display mode such that the first
state information and the first state information
immediately before being connected to the different
display device match.
[0515] (18) A display system, including:
[0516] a first display device; and
[0517] a second display device,
[0518] the first display device including
[0519] a first display unit that is capable of dis-
playing an image, and
[0520] a first determination unit that determines a
connection with the second display device,
[0521] the second display device including
[0522] a second display unit that is capable of
displaying an image, and
[0523] a second determination unit that determines
a connection with the first display device,
[0524] the first display device further including
[0525] afirst virtual display region setting unit that
sets, in a case where it is determined by the first
determination unit that a connection with the
second display device has been made, a second
virtual display region with which each position of
the second display unit is associated, in associa-
tion with a first virtual display region with which
each position of the first display unit is associated,
[0526] a first transmission unit that transmits infor-
mation regarding a first contact position generated
in accordance with a first contact on the first
display unit to the second display device deter-
mined to be connected by the first determination
unit, and
[0527] a first reception unit that receives informa-
tion regarding a second contact position generated
in accordance with a second contact on the second
display unit from the second display device deter-
mined to be connected by the first determination
unit,
[0528] the second display device further including
[0529] a second virtual display region setting unit
that sets, in a case where it is determined by the
second determination unit that a connection with
the first display device has been made, a fourth
virtual display region with which each position of
the first display unit is associated, in association
with a third virtual display region with which each
position of the second display unit is associated,



US 2024/0281137 Al

[0530] a second transmission unit that transmits
information regarding the second contact position
to the first display device determined to be con-
nected by the second determination unit, and

[0531] a second reception unit that receives infor-
mation regarding the first contact position from
the first display device determined to be connected
by the second determination unit.

[0532] (19) A display method, including:

[0533] by a display device that includes a first display
unit that is capable of displaying an image,

[0534] determining a connection with a different
display device that includes a second display unit
that is capable of displaying an image;

[0535] setting, in a case where a connection with
the different display device has been made, a
second virtual display region with which each
position of the second display unit is associated, in
association with a first virtual display region with
which each position of the first display unit is
associated;

[0536] transmitting information regarding a first
contact position generated in accordance with a
first contact on the first display unit to the different
display device determined to be connected; and

[0537] receiving information regarding a second
contact position generated in accordance with a
second contact on the second display unit from the
different display device determined to be con-
nected.

[0538] (20) A display method, including:

[0539] by a first display device that includes a first
display unit that is capable of displaying an image,
[0540] determining a connection with a second

display device that includes a second display unit
that is capable of displaying an image;

[0541] setting, in a case where a connection with
the second display device has been made, a second
virtual display region with which each position of
the second display unit is associated, in associa-
tion with a first virtual display region with which
each position of the first display unit is associated;

[0542] transmitting information regarding a first
contact position generated in accordance with a
first contact on the first display unit to the second
display device determined to be connected; and

[0543] receiving information regarding a second
contact position generated in accordance with a
second contact on the second display unit from the
second display device determined to be con-
nected; and

[0544] by the second display device,

[0545] determining a connection with the first dis-
play device;

[0546] setting, in a case where a connection with
the first display device has been made, a fourth
virtual display region with which each position of
the first display unit is associated, in association
with a third virtual display region with which each
position of the second display unit is associated;

[0547] transmitting information regarding the sec-
ond contact position to the first display device
determined to be connected; and
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[0548] receiving information regarding the first
contact position from the first display device
determined to be connected.

REFERENCE SIGNS LIST

[0549] 1 display system

[0550] 2 first display device

[0551] 3 second display device

[0552] 4 display

[0553] 5 proximity sensor

[0554] 7 display

[0555] 8 proximity sensor

[0556] 14 communication unit

[0557] 15 controller

[0558] 16 display control unit

[0559] 17 determination unit

[0560] 18 virtual display region setting unit
[0561] 19 communication control unit
[0562] 20 execution unit

[0563] 21 state setting unit

[0564] 29 communication unit

[0565] 30 controller

[0566] 31 display control unit

[0567] 32 determination unit

[0568] 33 virtual display region setting unit
[0569] 34 communication control unit
[0570] 35 execution unit

[0571] 36 state setting unit

[0572] 43 first virtual display region
[0573] 44 second virtual display region
[0574] 45 contact position

[0575] 46 third virtual display region
[0576] 47 fourth virtual display region
[0577] 48 position

1. A display device, comprising:

a first display unit that is capable of displaying an image;

a determination unit that determines a connection with a
different display device that includes a second display
unit that is capable of displaying an image;

a virtual display region setting unit that sets, in a case
where it is determined that a connection with the
different display device has been made, a second virtual
display region with which each position of the second
display unit is associated, in association with a first
virtual display region with which each position of the
first display unit is associated;

a transmission unit that transmits information regarding a
first contact position generated in accordance with a
first contact on the first display unit to the different
display device determined to be connected; and

a reception unit that receives information regarding a
second contact position generated in accordance with a
second contact on the second display unit from the
different display device determined to be connected.

2. The display device according to claim 1, further com-

prising

an execution unit that executes processing corresponding
to the first contact on a basis of a position on the first
virtual display region corresponding to the first contact
position, and executes processing corresponding to the
second contact on a basis of a position on the second
virtual display region corresponding to the received
information regarding the second contact position.
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3. The display device according to claim 1, wherein

the first display unit executes, in a case where it is
determined that a connection with the different display
device has been made, a cooperation display mode for
displaying the image in cooperation with the second
display unit.

4. The display device according to claim 1, further com-

prising

a proximity detection unit that detects proximity of an
object,

the determination unit determining a connection with the
different display device on a basis of proximity of the
different display device.

5. The display device according to claim 4, wherein

the determination unit determines whether or not the
object whose proximity has been detected by the prox-
imity detection unit is the different display device, and
determines a connection with the different display
device on a basis of a result of the determination.

6. The display device according to claim 3, wherein

the transmission unit transmits first state information that
is state information relating to the cooperation display
mode of the display device to the different display
device determined to be connected, and

the reception unit receives second state information that is
state information relating to the cooperation display
mode of the different display device from the different
display device determined to be connected.

7. The display device according to claim 6, wherein

the determination unit determines, in a case where each of
transmission of the first state information and reception
of the second state information has been completed,
that a connection with the different display device has
been made.

8. The display device according to claim 6, further com-

prising

a state setting unit that sets a state of the display device
relating to the cooperation display mode such that the
first state information and the second state information
received by the reception unit match.

9. The display device according to claim 8, wherein

the state setting unit sets one of the display device and the
different display device determined to be connected as
a parent device and the other as a child device.

10. The display device according to claim 9, wherein

the state setting unit sets, in a case where the display
device is set as a child device, the state of the display
device relating to the cooperation display mode such
that the first state information matches the second state
information received from the different display device
set as a parent device.

11. The display device according to claim 8, wherein

the state setting unit sets the state of the display device
relating to the cooperation display mode to an initial
state.

12. The display device according to claim 8, wherein

the determination unit determines, in a case where it is
determined that a connection with the different display
device has been made, a difference between the first
state information and the second state information
received by the reception unit, and

the state setting unit sets, in a case where it is determined
by the determination unit that there is the difference, the
state of the display device relating to the cooperation
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display mode such that the first state information and

the second state information received by the reception

unit match.

13. The display device according to claim 12, wherein

the determination unit determines the difference between
the first state information and the second state infor-
mation received by the reception unit, at a predeter-
mined period.

14. The display device according to claim 12, wherein

the determination unit determines the difference between
the first state information and the second state infor-
mation received by the reception unit, in accordance
with a user’s instruction.

15. The display device according to claim 1, wherein

the transmission unit transmits, in a case where it is
determined that a connection with the different display
device has been made and a boundary between the first
display unit and the second display unit has been
touched, no information regarding the first contact
position to the different display device.

16. The display device according to claim 1, wherein

information regarding the first contact position is gener-
ated at a first period in a case where it is determined by
the determination unit that a connection with the dif-
ferent display device has not been made, and informa-
tion regarding the first contact position is generated at

a second period longer than the first period in a case

where it is determined that a connection with the

different display device has been made.

17. The display device according to claim 8, wherein

the state setting unit sets, in a case where it is determined
by the determination unit that a disconnection with the
different display device has been newly made, the state
of the display device relating to the cooperation display
mode such that the first state information and the first
state information immediately before being connected
to the different display device match.

18. A display system, comprising:

a first display device; and

a second display device,

the first display device including

a first display unit that is capable of displaying an
image, and

a first determination unit that determines a connection
with the second display device,

the second display device including

a second display unit that is capable of displaying an
image, and

a second determination unit that determines a connec-
tion with the first display device,

the first display device further including

a first virtual display region setting unit that sets, in a
case where it is determined by the first determination
unit that a connection with the second display device
has been made, a second virtual display region with
which each position of the second display unit is
associated, in association with a first virtual display
region with which each position of the first display
unit is associated,

a first transmission unit that transmits information
regarding a first contact position generated in accor-
dance with a first contact on the first display unit to
the second display device determined to be con-
nected by the first determination unit, and
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a first reception unit that receives information regarding
a second contact position generated in accordance
with a second contact on the second display unit
from the second display device determined to be
connected by the first determination unit,

the second display device further including

a second virtual display region setting unit that sets, in
a case where it is determined by the second deter-
mination unit that a connection with the first display
device has been made, a fourth virtual display region
with which each position of the first display unit is
associated, in association with a third virtual display
region with which each position of the second dis-
play unit is associated,

a second transmission unit that transmits information
regarding the second contact position to the first
display device determined to be connected by the
second determination unit, and

a second reception unit that receives information
regarding the first contact position from the first
display device determined to be connected by the
second determination unit.

19. A display method, comprising:
by a display device that includes a first display unit that
is capable of displaying an image,

determining a connection with a different display
device that includes a second display unit that is
capable of displaying an image;

setting, in a case where a connection with the different
display device has been made, a second virtual
display region with which each position of the sec-
ond display unit is associated, in association with a
first virtual display region with which each position
of the first display unit is associated;

transmitting information regarding a first contact posi-
tion generated in accordance with a first contact on
the first display unit to the different display device
determined to be connected; and
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receiving information regarding a second contact posi-
tion generated in accordance with a second contact
on the second display unit from the different display
device determined to be connected.
20. A display method, comprising:
by a first display device that includes a first display unit
that is capable of displaying an image,
determining a connection with a second display device
that includes a second display unit that is capable of
displaying an image;
setting, in a case where a connection with the second
display device has been made, a second virtual
display region with which each position of the sec-
ond display unit is associated, in association with a
first virtual display region with which each position
of the first display unit is associated;
transmitting information regarding a first contact posi-
tion generated in accordance with a first contact on
the first display unit to the second display device
determined to be connected; and
receiving information regarding a second contact posi-
tion generated in accordance with a second contact
on the second display unit from the second display
device determined to be connected; and
by the second display device,
determining a connection with the first display device;
setting, in a case where a connection with the first
display device has been made, a fourth virtual dis-
play region with which each position of the first
display unit is associated, in association with a third
virtual display region with which each position of the
second display unit is associated;
transmitting information regarding the second contact
position to the first display device determined to be
connected; and
receiving information regarding the first contact posi-
tion from the first display device determined to be
connected.



