DESCRIPTION
TITLE OF INVENTION: LAYOUT CREATION DEVICE, LAYOUT CREATION
METHOD, LEARNING MODEL GENERATION DEVICE, AND LEARNING
MODEL GENERATION METHOD

TECHNICAL FIELD

[0001] The present disclosure relates to a layout creation device and a layout creation
method for creating layout data indicating a layout of electrical appliances, and a
learning model generation device and a learning model generation method for
generating a learning model.

BACKGROUND ART

[0002] For a user living in a room in which electrical appliances are installed, the
layout of current electrical appliances for the room is not necessarily optimal.
Therefore, changing the layout of the electrical appliances may improve the comfort of
the user's life.

[0003] Patent Literature 1 discloses a device placement determination system that
determines placement of devices. The device placement determination system
includes an information input unit to receive entry of a room layout, a live activity line,
and the like when determining device placement, and determines the device placement
on the basis of the live activity line or the like the entry of which has been received by
the information input unit.

CITATION LIST

PATENT LITERATURE

[0004] Patent Literature 1: JP 2014-49081 A

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0005] In the device placement determination system disclosed in Patent Literature 1,
the placement of the devices cannot be determined unless the user draws a room layout,
a live activity line, and the like, and thus there is a problem that it takes time and effort
for the user.

[0006] The present disclosure has been made to solve the above problems, and an
object of the present disclosure is to provide a layout creation device and a layout
creation method capable of creating layout data indicating a layout of electrical
appliances without taking time and effort for a user.

SOLUTION TO PROBLEM

[0007] A layout creation device according to the present disclosure includes: a position
data acquiring unit to acquire position data indicating an installation position of an
electrical appliance installed in a space; and a layout creating unit to create layout data
indicating a layout of the electrical appliance for the space by giving the position data
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and usage condition data indicating a usage condition of the electrical appliance to a
learning model.
ADVANTAGEOUS EFFECTS OF INVENTION
[0008] According to the present disclosure, it is possible to create layout data
indicating a layout of electrical appliances without taking time and effort for a user.
BRIEF DESCRIPTION OF DRAWINGS
[0009] FIG. 1 is a configuration diagram illustrating a layout creation device
according to a first embodiment.

FIG. 2 is a hardware configuration diagram illustrating hardware of the layout
creation device according to the first embodiment.

FIG. 3 is an explanatory view illustrating a plurality of non-contact power
supply coils laid on the entire surface of a floor.

FIG. 4 is a hardware configuration diagram of a computer in a case where the
layout creation device is implemented by software, firmware, or the like.

FIG. 5 is a flowchart illustrating a layout creation method which is a processing
procedure performed in the layout creation device.

FIG. 6 is an explanatory diagram illustrating an example of a current layout of
electrical appliances for a space.

FIG. 7 is an explanatory diagram illustrating a layout of electrical appliances
(n) indicated by layout data acquired by a layout creating unit 3.

FIG. 8 is a configuration diagram illustrating a layout creation device
according to a second embodiment.

FIG. 9 is a hardware configuration diagram illustrating hardware of the layout
creation device according to the second embodiment.

FIG. 10 is a configuration diagram illustrating a layout creation device
according to a third embodiment.

FIG. 11 is a hardware configuration diagram illustrating hardware of the layout
creation device according to the third embodiment.

FIG. 12 is a configuration diagram illustrating a learning model generation
device according to a fourth embodiment.

FIG. 13 is a hardware configuration diagram illustrating hardware of the
learning model generation device according to the fourth embodiment.

FIG. 14 is a hardware configuration diagram of a computer in a case where the
learning model generation device is implemented by software, firmware, or the like.

FIG. 15 is a flowchart illustrating a learning model generation method which is
a processing procedure performed in the learning model generation device.
DESCRIPTION OF EMBODIMENTS
[0010] In order to explain the present disclosure in more detail, some modes for
carrying out the present disclosure will be described below with reference to the
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accompanying drawings.
[0011] First Embodiment.

FIG. 1 is a configuration diagram illustrating a layout creation device
according to a first embodiment.

FIG. 2 is a hardware configuration diagram illustrating hardware of the layout
creation device according to the first embodiment.

In the layout creation device illustrated in FIG. 1, it is assumed that electrical
appliances are installed in a space. The space corresponds to a room in which a user
lives, a selling area of a commercial facility, and the like. Examples of the electrical
appliances include a television, a refrigerator, and a heater.

[0012] It is assumed that the power to the electrical appliances installed in the space is
supplied from a non-contact power supply coil installed on the floor of the space.

Note that, the power to the electrical appliances is not limited to the power supplied
from the non-contact power supply coil, and may be power supplied from an outlet
installed on a wall or the like.

The non-contact power supply coil wirelessly supplies power to electrical
appliances. Since the non-contact power supply coil itself is known, the detailed
structure of the non-contact power supply coil will not be described.

As illustrated in FIG. 3, when a plurality of non-contact power supply coils are
laid on the entire surface of the floor, an electrical appliance installed on any one of the
plurality of non-contact power supply coils can receive power supply from the non-
contact power supply coil immediately below the electrical appliance.

FIG. 3 is an explanatory view illustrating a plurality of non-contact power
supply coils laid on the entire surface of a floor.

[0013] The layout creation device illustrated in FIG. 1 includes an operation rate
calculating unit 1, a position data acquiring unit 2, a layout creating unit 3, and a display
processing unit 5.

The operation rate calculating unit 1 is implemented by, for example, an
operation rate calculating circuit 11 illustrated in FIG. 2.

The operation rate calculating unit 1 measures, as usage condition data
indicating a usage condition of each of N (N is an integer of 1 or more) electrical
appliances (n) (n =1, ---, N) included in measurement targets among a plurality of
electrical appliances installed in a certain space, an energization time T, of each of the
electrical appliances (n).

Although all the electrical appliances installed in the space may be included in
the measurement targets, it is conceivable that the necessity of including small electrical
appliances such as a smartphone or an electric shaver in the layout target is small since
the installation place is not fixed. Therefore, here, for example, it is assumed that
electrical appliances whose installation positions are fixed, such as a television, are
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included in the measurement targets.

The operation rate calculating unit 1 calculates an operation rate OR; of each of
the electrical appliances (n) included in the measurement targets from each energization
time Th.

The operation rate calculating unit 1 outputs operation rate data indicating the
operation rate OR,, of each of the electrical appliances (n) to the layout creating unit 3.
[0014] The position data acquiring unit 2 is implemented by, for example, a position
data acquiring circuit 12 illustrated in FIG. 2.

The position data acquiring unit 2 acquires position data indicating the
installation position P, of each of the electrical appliances (n) included in the
measurement targets.

The position data acquiring unit 2 outputs position data indicating the
installation position P, of each of the electrical appliances (n) to the layout creating unit
3.

[0015] The layout creating unit 3 is implemented by, for example, a layout creating
circuit 13 illustrated in FIG. 2.

The layout creating unit 3 includes, for example, a learning model 4 generated
by a learning model generation device illustrated in FIG. 12 to be described later.

The layout creating unit 3 creates layout data indicating the layout of electrical
appliances (n) for the space by giving the position data acquired by the position data
acquiring unit 2 to the learning model 4 and giving the operation rate data indicating the
operation rate OR, calculated by the operation rate calculating unit 1 to the learning
model 4 as the usage condition data indicating the usage condition of each electrical
appliance.

That is, the layout creating unit 3 gives the position data and the operation rate
data to the learning model 4, and acquires, from the learning model 4, layout data
indicating a layout for a space of all the electrical appliances (n) included in the
measurement targets or some of the electrical appliances (n) included in the
measurement targets.

The layout creating unit 3 outputs the created layout data to the display
processing unit 5.

In the layout creation device illustrated in FIG. 1, the layout creating unit 3
includes the learning model 4 generated by the learning model generation device
illustrated in FIG. 12.  However, this is merely an example, and the layout creating unit
3 may include a learning model 4 generated by a learning model generation device other
than the learning model generation device illustrated in FIG. 12.

[0016] The learning model 4, the details thereof will be described later, corresponds to,
for example, a neural network or the like that learns the layout of one or more electrical
appliances suitable for installation in a space using the operation rate data as the usage
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condition data, the position data, and the training data.
[0017] The display processing unit 5 is implemented by, for example, a display
processing circuit 14 illustrated in FIG. 2.

The display processing unit 5 generates display data for displaying the layout
indicated by the layout data output from the layout creating unit 3, and outputs the
display data to a display 6.

The display 6 is implemented by, for example, a liquid crystal display.

The display 6 displays a layout for a space of all the electrical appliances (n)
included in the measurement targets or a part of the electrical appliances (n) included in
the measurement targets in accordance with the display data output from the display
processing unit 5.

[0018] InFIG. 1, it is assumed that each of the operation rate calculating unit 1, the
position data acquiring unit 2, the layout creating unit 3, and the display processing unit
5, which are components of the layout creation device, is implemented by dedicated
hardware as illustrated in FIG. 2. That is, it is assumed that the layout creation device
is implemented by the operation rate calculating circuit 11, the position data acquiring
circuit 12, the layout creating circuit 13, and the display processing circuit 14.

Each of the operation rate calculating circuit 11, the position data acquiring
circuit 12, the layout creating circuit 13, and the display processing circuit 14
corresponds to, for example, a single circuit, a composite circuit, a programmed
processor, a parallel-programmed processor, an application specific integrated circuit
(ASIC), a field-programmable gate array (FPGA), or a combination thereof.

[0019] The components of the layout creation device are not limited to those
implemented by dedicated hardware, and the layout creation device may be
implemented by software, firmware, or a combination of software and firmware.

The software or firmware is stored in a memory of a computer as a program.
The computer means hardware that executes a program, and corresponds to, for
example, a central processing unit (CPU), a central processor, a processing unit, an
arithmetic unit, a microprocessor, a microcomputer, a processor, or a digital signal
processor (DSP).

[0020] FIG. 4 is a hardware configuration diagram of a computer in a case where the
layout creation device is implemented by software, firmware, or the like.

In a case where the layout creation device is implemented by software,
firmware, or the like, a program for causing a computer to execute a processing
procedure performed in each of the operation rate calculating unit 1, the position data
acquiring unit 2, the layout creating unit 3, and the display processing unit 5 is stored in
amemory 21. Then, a processor 22 of the computer executes the program stored in the
memory 21.

[0021] In addition, FIG. 2 illustrates an example in which each of the components of
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the layout creation device is implemented by dedicated hardware, and FIG. 4 illustrates
an example in which the layout creation device is implemented by software, firmware,
or the like. However, they are merely examples, and some of components in the layout
creation device may be implemented by dedicated hardware, and the remaining
components may be implemented by software, firmware, or the like.

[0022] Next, an operation of the layout creation device illustrated in FIG. 1 will be
described.

FIG. 5 is a flowchart illustrating a layout creation method which is a processing
procedure performed in the layout creation device.

FIG. 6 is an explanatory diagram illustrating an example of a current layout of
the electrical appliances for the space.

In the example of FIG. 6, the space is an apartment in a building, and six
electrical appliances (n) (n =1, -+, 6) are installed in the space. Specifically, as the six
electrical appliances (n), one audio device, one electric fan, one refrigerator, one
microwave oven, one heater, and one television are installed in the space.

[0023] First, the operation rate calculating unit 1 measures an energization time T, of
each of N electrical appliances (n) (n =1, -, N) included in measurement targets among
a plurality of electrical appliances installed in a certain space (step ST1 in FIG. 5).

When the N electrical appliances (n) are supplied with power from the non-
contact power supply coils, the operation rate calculating unit 1 acquires power supply
information indicating power supply statuses of the plurality of non-contact power
supply coils from a control device (not illustrated) of each of the non-contact power
supply coils.  On the basis of the power supply information, the operation rate
calculating unit 1 specifies a non-contact power supply coil that supplies power to the
electrical appliance (n) among the plurality of non-contact power supply coils, and
observes the power supply status of the specified non-contact power supply coil to
measure the energization time T, of the electrical appliance (n).

[0024] In the layout creation device illustrated in FIG. 1, the operation rate calculating
unit 1 measures the energization time Ty, of each electrical appliance (n) on the basis of
the power supply information output from a control device (not illustrated) of a non-
contact power supply coil. However, this is merely an example, and the operation rate
calculating unit 1 may measure the energization time T, of each of the electrical
appliances (n), for example, by observing the current flowing through each of the
electrical appliances (n).

[0025] Next, the operation rate calculating unit 1 calculates the operation rate OR, of
each of the electrical appliances (n) from the energization time T, of each of the
electrical appliances (n) as expressed by the following Formula (1) (step ST2 in FIG. 5).



Tn

Tall

OR, = %X 100 (1)

In Formula (1), Tan is a period from a time point at which the electrical
appliance (n) is installed in the space to the present. The energization time Ty is a time
during which the electrical appliance (n) is energized during the period Tar.

Note that the period Tan is not limited to a period from the time point at which
the electrical appliance (n) is installed in the space to the present, and may be a constant
period such as one month or half a year.

The operation rate calculating unit 1 outputs operation rate data indicating the
operation rate OR; of each of the electrical appliances (n) to the layout creating unit 3.
[0026] The position data acquiring unit 2 acquires position data indicating the
installation position P, of each of the electrical appliances (n) included in the
measurement targets (step ST3 in FIG. 5).

When the N electrical appliances (n) are supplied with power from the non-
contact power supply coils, the position data acquiring unit 2 acquires position data
indicating the installation position of the non-contact power supply coil supplying
power to each of the electrical appliances (n) from the control device (not illustrated) of
each of the non-contact power supply coils. Then, the position data acquiring unit 2
determines that the installation position of each of the non-contact power supply coils
indicated by the acquired position data is the installation position P, of each of the
electrical appliances (n), and outputs the position data to the layout creating unit 3.
[0027] In the layout creation device illustrated in FIG. 1, the position data acquiring
unit 2 acquires the position data output from the control device (not illustrated) of each
of the non-contact power supply coils as the position data indicating the installation
position P, of each of the electrical appliances (n). However, this is merely an
example, and the position data acquiring unit 2 may specify the installation position Py
of each of the electrical appliances (n) on the basis of, for example, image information
from a camera capturing the inside of the room, and output position data indicating the
specified installation position P, to the layout creating unit 3.

[0028] The layout creating unit 3 acquires the operation rate data output from the
operation rate calculating unit 1 and the position data output from the position data
acquiring unit 2.

The layout creating unit 3 creates layout data by giving the operation rate data
and the position data to the learning model 4 (step ST4 in FIG. 5).

That is, the layout creating unit 3 gives the operation rate data and the position
data to the learning model 4, and acquires, from the learning model 4, layout data
indicating a layout for a space of all the electrical appliances (n) included in the
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measurement targets or a part of the electrical appliances (n) included in the
measurement targets.

The layout creating unit 3 outputs the created layout data to the display
processing unit 5.

[0029] The layout data includes the installation recommended electrical appliances for
the space and the installation position of each of the installation recommended electrical
appliances. When the operation rates OR,, of all the electrical appliances (n) included
in the measurement targets are higher than a first threshold, there is a high possibility
that all the electrical appliances (n) are included in the installation recommended
electrical appliances.

There is a high possibility that, among one or more electrical appliances (n)
included in the measurement targets, an electrical appliance (n) having an operation rate
OR, lower than the first threshold is not included in the installation recommended
electrical appliances.

In addition, in some cases, the installation recommended electrical appliances
include an electrical appliance different from the electrical appliances (n) included in
the measurement targets. For example, in a case where the operation rate OR, of an
audio visual (AV) device such as an audio device and a television is higher than a
second threshold among one or more electrical appliances (n) included in the
measurement targets, it is assumed that there is a high possibility that the AV device is
an electrical appliance preferred by the user. Therefore, there is a possibility that
another AV device different from the audio device and the television is included in the
installation recommended electrical appliances. As another AV device, for example, a
5.1 ch speaker device is assumed. The relation that the first threshold < the second
threshold is satisfied.

[0030] FIG. 7 is an explanatory diagram illustrating a layout of the electrical
appliances (n) indicated by layout data acquired by the layout creating unit 3.

In FIG. 7, an addition recommendation includes an electrical appliance
different from the electrical appliances (n) included in the measurement targets. In the
example of FIG. 7, each of the speaker device and the small refrigerator is included in
the addition recommendation.

The movement recommendation includes an electrical appliance whose
installation position is changed among electrical appliances (n) included in the
measurement targets. In the example of FIG. 7, each of the microwave oven, the
refrigerator, the television, and the heater is included in the movement recommendation.

The removal recommendation includes an electrical appliance that is not
included in the installation recommended electrical appliances among the electrical
appliances (n) included in the measurement targets. In the example of FIG. 7, the
electric fan is included in the removal recommendation.



[0031] The display processing unit 5 generates display data for displaying the layout
indicated by the layout data output from the layout creating unit 3, and outputs the
display data to the display 6 (step ST5 in FIG. 5).

The display 6 displays a layout as illustrated in FIG. 7 in accordance with the
display data output from the display processing unit 5.

[0032] In the first embodiment described above, the layout creation device is
configured to include the position data acquiring unit 2 to acquire position data
indicating the installation position of an electrical appliance installed in the space, and
the layout creating unit 3 to create layout data indicating the layout of the electrical
appliance for the space by giving the position data and the usage condition data
indicating the usage condition of the electrical appliance to the learning model 4.
Therefore, the layout creation device can create layout data indicating the layout of the
electrical appliances without taking time and effort for the user.

[0033] In the layout creation device illustrated in FIG. 1, the layout creating unit 3
outputs layout data to the display processing unit 5, so that the display processing unit 5
displays the layout on the display 6. However, this is merely an example, and the
layout creating unit 3 may transmit layout data to, for example, a communication
terminal used by a user living in the space.

Further, the layout creating unit 3 may limit the transmission target of the
layout data to the communication terminal used by a user who has a billing contract.

In this case, the operation rate calculating unit 1 calculates the operation rate of each of
one or more electrical appliances included in the measurement targets among the
plurality of electrical appliances installed in the space where the user who has a billing
contract lives. In addition, the position data acquiring unit 2 acquires position data
indicating an installation position of each of the electrical appliances included in the
measurement targets among the plurality of electrical appliances installed in the space
where the user who has a billing contract lives. The layout creating unit 3 creates
layout data indicating the layout of the electrical appliances for the space where the user
who has a billing contract lives.

The user who has a billing contract is, for example, a person who has a billing
contract related to provision of layout data with an administrator of the layout creation
device illustrated in FIG. 1.

[0034] Second Embodiment.

In a second embodiment, a layout creation device including a path observing
unit 31 to output, to a layout creating unit 32, path data indicating a path taken by a user
living in a space through the space will be described.

[0035] FIG. 8 is a configuration diagram illustrating a layout creation device
according to the second embodiment. In FIG. 8, the same reference numerals as those
in FIG. 1 denote the same or corresponding parts, and thus description thereof is
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omitted.

FIG. 9 is a hardware configuration diagram illustrating hardware of the layout
creation device according to the second embodiment. In FIG. 9, the same reference
numerals as those in FIG. 2 denote the same or corresponding parts, and thus
description thereof is omitted.

The path observing unit 31 is implemented by, for example, a path observing
circuit 15 illustrated in FIG. 9.

The path observing unit 31 outputs, to the layout creating unit 32, path data
indicating a path taken by a user living in the space through the space.

[0036] The layout creating unit 32 is implemented by, for example, a layout creating
circuit 16 illustrated in FIG. 9.

The layout creating unit 32 includes, for example, a learning model 33
generated by the learning model generation device illustrated in FIG. 12.

The layout creating unit 32 creates layout data indicating a layout of the
electrical appliances (n) for the space by giving the usage condition data, the position
data, and the path data output from the path observing unit 31 to the learning model 33.

That is, the layout creating unit 32 gives the operation rate data indicating the
operation rate OR, calculated by the operation rate calculating unit 1, the position data
acquired by the position data acquiring unit 2, and the path data output from the path
observing unit 31 to the learning model 33, and acquires, from the learning model 33,
layout data indicating the layout for the space of all the electrical appliances (n)
included in the measurement targets or a part of the electrical appliances (n) included in
the measurement targets.

The layout creating unit 32 outputs the created layout data to the display
processing unit 5.

[0037] The learning model 33, the details thereof will be described later, corresponds
to, for example, a neural network or the like that learns a layout of one or more
electrical appliances suitable for installation in a space using the operation rate data, the
position data, the path data, and the training data.

[0038] InFIG. 8, it is assumed that each of the operation rate calculating unit 1, the
position data acquiring unit 2, the path observing unit 31, the layout creating unit 32,
and the display processing unit 5, which are components of the layout creation device,
is implemented by dedicated hardware as illustrated in FIG. 9. That is, it is assumed
that the layout creation device is implemented by the operation rate calculating circuit
11, the position data acquiring circuit 12, the path observing circuit 15, the layout
creating circuit 16, and the display processing circuit 14.

Each of the operation rate calculating circuit 11, the position data acquiring
circuit 12, the path observing circuit 15, the layout creating circuit 16, and the display
processing circuit 14 corresponds to, for example, a single circuit, a composite circuit, a
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programmed processor, a parallel-programmed processor, ASIC, FPGA, or a
combination thereof.

[0039] The components of the layout creation device are not limited to those
implemented by dedicated hardware, and the layout creation device may be
implemented by software, firmware, or a combination of software and firmware.

In a case where the layout creation device is implemented by software,
firmware, or the like, a program for causing a computer to execute a processing
procedure performed in each of the operation rate calculating unit 1, the position data
acquiring unit 2, the path observing unit 31, the layout creating unit 32, and the display
processing unit 5 is stored in the memory 21 illustrated in FIG. 4. Then, the processor
22 illustrated in FIG. 4 executes the program stored in the memory 21.

[0040] Furthermore, FIG. 9 illustrates an example in which each of the components of
the layout creation device is implemented by dedicated hardware, and FIG. 4 illustrates
an example in which the layout creation device is implemented by software, firmware,
or the like. However, this is merely an example, and some of components in the layout
creation device may be implemented by dedicated hardware, and the remaining
components may be implemented by software, firmware, or the like.

[0041] Next, an operation of the layout creation device illustrated in FIG. 8 will be
described. Since the components other than the path observing unit 31 and the layout
creating unit 32 are similar to those of the layout creation device illustrated in FIG. 1,
only the operation of the path observing unit 31 and the layout creating unit 32 will be
described here.

The path observing unit 31 observes a path taken by a user living in the space
through the space, and outputs path data indicating the path to the layout creating unit
32.

In a case where the N electrical appliances (n) are supplied with power from
non-contact power supply coils and a weight sensor is installed in each of the non-
contact power supply coils, the path observing unit 31 acquires sensor information of
the weight sensor from the control device (not illustrated) of each of the non-contact
power supply coils. The path observing unit 31 observes the path taken by the user in
the space by observing the transition of the weight sensor that detects the weight
corresponding to the weight of the user with the lapse of time on the basis of the sensor
information of the plurality of weight sensors. Since the observation processing itself
of a path taken by the user in a space is a known technique, detailed description thereof
will be omitted.

[0042] In the layout creation device illustrated in FIG. 8, the path observing unit 31
observes a path taken by the user in the space on the basis of sensor information output
from a control device (not illustrated) of each of the non-contact power supply coils.
However, this is merely an example, and the path observing unit 31 may observe a path
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along which the user has taken in the space by analyzing image information from a
camera capturing the inside of the room, for example.

[0043] The layout creating unit 32 acquires the operation rate data output from the
operation rate calculating unit 1, the position data output from the position data
acquiring unit 2, and the path data output from the path observing unit 31.

The layout creating unit 32 creates layout data by giving the operation rate
data, the position data, and the path data to the learning model 33.

That is, the layout creating unit 32 gives the operation rate data, the position
data, and the path data to the learning model 33, and acquires, from the learning model
33, layout data indicating a layout for a space of all the electrical appliances (n)
included in the measurement targets or a part of the electrical appliances (n) included in
the measurement targets.

The layout creating unit 32 outputs the created layout data to the display
processing unit 5.

[0044] In the above-described second embodiment, the layout creation device
illustrated in FIG. 8 is configured to include the path observing unit 31 to output path
data indicating a path taken by a user living in a space through the space, and the layout
creating unit 32 creates layout data by giving the path data to the learning model 33 in
addition to giving the position data and the usage condition data to the learning model
33. Therefore, similarly to the layout creation device illustrated in FIG. 1, the layout
creation device illustrated in FIG. 8 can create layout data indicating the layout of the
electrical appliances without taking time and effort for the user. In addition, the layout
creation device illustrated in FIG. 8 can acquire layout data indicating a layout with
higher creation accuracy than the layout creation device illustrated in FIG. 1.

[0045] Third Embodiment.

In a third embodiment, a layout creation device including a layout creating unit
34 to create layout data by giving one or more pieces of data among family data
indicating a family structure of a user living in a space, animal presence data indicating
presence or absence of an animal in the space, and hobby data indicating a hobby of the
user to a learning model 35 will be described.

[0046] FIG. 10 is a configuration diagram illustrating the layout creation device
according to the third embodiment. In FIG. 10, the same reference numerals as those
in FIGS. 1 and 8 denote the same or corresponding parts, and thus description thereof is
omitted.

FIG. 11 is a hardware configuration diagram illustrating hardware of the layout
creation device according to the third embodiment. In FIG. 11, the same reference
numerals as those in FIGS. 2 and 9 denote the same or corresponding parts, and thus
description thereof is omitted.

[0047] The layout creating unit 34 is implemented by, for example, a layout creating
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circuit 17 illustrated in FIG. 11.

The layout creating unit 34 includes, for example, a learning model 35
generated by the learning model generation device illustrated in FIG. 12.

The layout creating unit 34 gives operation rate data indicating an operation
rate OR, calculated by the operation rate calculating unit 1 to the learning model 35 as
the usage condition data.

In addition, the layout creating unit 34 gives position data acquired by the
position data acquiring unit 2 and path data output from the path observing unit 31 to
the learning model 35.

Furthermore, the layout creating unit 34 gives one or more pieces of data
among family data indicating a family structure of the user living in the space, animal
presence data indicating presence or absence of an animal in the space, and hobby data
indicating a hobby of the user to the learning model 35.

The layout creating unit 34 creates layout data indicating a layout of the
electrical appliances (n) for the space by giving the plurality of pieces of data to the
learning model 35.

That is, the layout creating unit 34 gives one or more pieces of data among the
family data, the animal presence data, and the hobby data to the learning model 35 in
addition to giving the operation rate data, the position data, and the path data to the
learning model 35, and acquires, from the learning model 35, layout data indicating a
layout for the space of all the electrical appliances (n) included in the measurement
targets or a part of the electrical appliances (n) included in the measurement targets.

The layout creating unit 34 outputs the created layout data to the display
processing unit 5.

[0048] The learning model 35, the details thereof will be described later, corresponds
to, for example, a neural network or the like that learns a layout of one or more
electrical appliances suitable for installation in a space using one or more pieces of data
of family data, animal presence data, and hobby data, operation rate data, position data,
path data, and training data.

[0049] In the layout creation device illustrated in FIG. 10, the layout creating unit 34
is applied to the layout creation device illustrated in FIG. 8. However, this is merely
an example, and the layout creating unit 34 may be applied to the layout creation device
illustrated in FIG. 1.

[0050] InFIG. 10, it is assumed that each of the operation rate calculating unit 1, the
position data acquiring unit 2, the path observing unit 31, the layout creating unit 34,
and the display processing unit 5, which are components of the layout creation device,
is implemented by dedicated hardware as illustrated in FIG. 11. That is, it is assumed
that the layout creation device is implemented by the operation rate calculating circuit
11, the position data acquiring circuit 12, the path observing circuit 15, the layout
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creating circuit 17, and the display processing circuit 14.

Each of the operation rate calculating circuit 11, the position data acquiring
circuit 12, the path observing circuit 15, the layout creating circuit 17, and the display
processing circuit 14 corresponds to, for example, a single circuit, a composite circuit, a
programmed processor, a parallel-programmed processor, ASIC, FPGA, or a
combination thereof.

[0051] The components of the layout creation device are not limited to those
implemented by dedicated hardware, and the layout creation device may be
implemented by software, firmware, or a combination of software and firmware.

In a case where the layout creation device is implemented by software,
firmware, or the like, a program for causing a computer to execute a processing
procedure in each of the operation rate calculating unit 1, the position data acquiring
unit 2, the path observing unit 31, the layout creating unit 34, and the display processing
unit 5 is stored in the memory 21 illustrated in FIG. 4. Then, the processor 22
illustrated in FIG. 4 executes the program stored in the memory 21.

[0052] Furthermore, FIG. 11 illustrates an example in which each of the components
of the layout creation device is implemented by dedicated hardware, and FIG. 4
illustrates an example in which the layout creation device is implemented by software,
firmware, or the like. However, this is merely an example, and some of components in
the layout creation device may be implemented by dedicated hardware, and the
remaining components may be implemented by software, firmware, or the like.

[0053] Next, the operation of the layout creation device illustrated in FIG. 10 will be
described. Since the layout creation device is similar to the layout creation device
illustrated in FIG. 8 except for the layout creating unit 34, only the operation of the
layout creating unit 34 will be described here.

[0054] The layout creating unit 34 acquires the operation rate data output from the
operation rate calculating unit 1, the position data output from the position data
acquiring unit 2, and the path data output from the path observing unit 31.

The layout creating unit 34 gives the operation rate data, the position data, and
the path data to the learning model 35.

Furthermore, the layout creating unit 34 acquires one or more pieces of data of
family data, animal presence data, and hobby data, and gives the acquired data to the
learning model 35.

The layout creating unit 34 creates layout data by giving a plurality of pieces of
data to the learning model 35 as described above.

That is, the layout creating unit 34 gives a plurality of pieces of data to the
learning model 35, and acquires, from the learning model 35, layout data indicating the
layout for the space of all the electrical appliances (n) included in the measurement
targets or a part of the electrical appliances (n) included in the measurement targets.
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The layout creating unit 34 outputs the created layout data to the display
processing unit 5.

[0055] In the third embodiment described above, the layout creation device illustrated
in FIG. 10 is configured in such a way that the layout creating unit 34 creates layout
data by giving one or more pieces of data among family data indicating a family
structure of a user living in a space, animal presence data indicating presence or absence
of an animal in the space, and hobby data indicating a hobby of the user to the learning
model 35, in addition to giving the position data and the usage condition data to the
learning model 35. Therefore, similarly to the layout creation device illustrated in
FIG. 1, the layout creation device illustrated in FIG. 10 can create layout data indicating
the layout of the electrical appliances without taking time and effort for the user. In
addition, the layout creation device illustrated in FIG. 10 can acquire layout data
indicating a layout with higher creation accuracy than the layout creation device
illustrated in FIG. 1.

[0056] Fourth Embodiment.

In a fourth embodiment, a learning model generation device including a
learning model generating unit 42 to generate a learning model will be described.
[0057] FIG. 12 is a configuration diagram illustrating a learning model generation
device according to the fourth embodiment.

FIG. 13 is a hardware configuration diagram illustrating hardware of the
learning model generation device according to the fourth embodiment.

The learning model generation device illustrated in FIG. 12 includes a data
acquiring unit 41 and a learning model generating unit 42.

[0058] The data acquiring unit 41 is implemented by, for example, a data acquiring
circuit 51 illustrated in FIG. 13.

When generating the learning model 4 included in the layout creating unit 3
illustrated in FIG. 1, the data acquiring unit 41 acquires position data indicating an
installation position of the electrical appliances installed in the space, usage condition
data indicating usage conditions of the electrical appliances, and training data indicating
a layout of the electrical appliances for the space.

That is, the data acquiring unit 41 acquires, as the usage condition data, the
operation rate data indicating the operation rates of the M (M is an integer of 1 or more)
electrical appliances (m) installed in the space. In addition, the data acquiring unit 41
acquires position data indicating the installation position of each of the electrical
appliances (m) and training data indicating the layout of each of the electrical
appliances (m) for the space. The training data indicates one or more electrical
appliances suitable for installation in the space and an appropriate layout of the
electrical appliances. It is assumed that the training data is generated by a space
designer, an architectural designer, or the like.
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The data acquiring unit 41 outputs the operation rate data, the position data,
and the training data to the learning model generating unit 42 as first acquired data.
[0059] When generating the learning model 33 included in the layout creating unit 32
illustrated in FIG. 8, the data acquiring unit 41 acquires, as the usage condition data, the
operation rate data indicating the operation rate of each of the M electrical appliances
(m) installed in the space. In addition, the data acquiring unit 41 acquires position data
indicating an installation position of each of the electrical appliances (m), path data
indicating a path taken by the user in the space, and training data indicating a layout of
each of the electrical appliances (m) for the space.

The data acquiring unit 41 outputs the operation rate data, the position data, the
path data, and the training data to the learning model generating unit 42 as second
acquired data.

[0060] When generating the learning model 35 included in the layout creating unit 34
illustrated in FIG. 10, the data acquiring unit 41 acquires, as the usage condition data,
the operation rate data indicating the operation rate of each of the M electrical
appliances (m) installed in the space. In addition, the data acquiring unit 41 acquires
position data indicating an installation position of each of the electrical appliances (m),
path data indicating a path taken by the user in the space, and training data indicating a
layout of each of the electrical appliances (m) for the space.

Furthermore, the data acquiring unit 41 acquires one or more pieces of data
among family data indicating a family structure of a user living in the space, animal
presence data indicating presence or absence of an animal in the space, and hobby data
indicating a hobby of the user.

The data acquiring unit 41 outputs the one or more pieces of above-described
data, the operation rate data, the position data, the path data, and the training data to the
learning model generating unit 42 as third acquired data.

[0061] The learning model generating unit 42 is implemented by, for example, a
learning model generating circuit 52 illustrated in FIG. 13.

When the first acquired data is output from the data acquiring unit 41, the
learning model generating unit 42 generates the learning model 4 included in the layout
creating unit 3 illustrated in FIG. 1 using the first acquired data.

That is, the learning model generating unit 42 generates the learning model 4
by learning the layout of one or more electrical appliances (m) suitable for installation
in the space using the first acquired data. When the operation rate data indicating the
operation rate OR; of each of the N electrical appliances (n) (n =1, ‘-, N) included in
the measurement targets among the plurality of electrical appliances installed in a
certain space and the position data indicating the installation position P, of each of the
electrical appliances (n) are given, the learning model 4 outputs layout data indicating a
layout for a certain space of all the electrical appliances (n) included in the measurement
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targets or a part of the electrical appliances (n) included in the measurement targets.
[0062] When the second acquired data is output from the data acquiring unit 41, the
learning model generating unit 42 generates the learning model 33 included in the
layout creating unit 32 illustrated in FIG. 8 using the second acquired data.

That is, the learning model generating unit 42 generates the learning model 33
by learning the layout of one or more electrical appliances (m) suitable for installation
in the space using the second acquired data. When the operation rate data indicating
the operation rate OR,, of each of the electrical appliances (n), the position data
indicating the installation position P, of each of the electrical appliances (n), and the
path data indicating the path taken by the user in the space are given, the learning model
33 outputs layout data indicating a layout for a certain space of all the electrical
appliances (n) included in the measurement targets or a part of the electrical appliances
(n) included in the measurement targets.

[0063] When the third acquired data is output from the data acquiring unit 41, the
learning model generating unit 42 generates the learning model 35 included in the
layout creating unit 34 illustrated in FIG. 10 using the third acquired data.

That is, the learning model generating unit 42 generates the learning model 35
by learning the layout of one or more electrical appliances (m) suitable for installation
in the space using the third acquired data. When one or more pieces of data among the
family data, the animal presence data, and the hobby data, the operation rate data
indicating the operation rate OR,, of each of the electrical appliances (n), the position
data indicating the installation position P, of each of the electrical appliances (n), and
the path data indicating the path taken by the user in the space are given, the learning
model 35 outputs layout data indicating a layout for a certain space of all the electrical
appliances (n) included in the measurement targets or a part of the electrical appliances
(n) included in the measurement targets.

[0064] In FIG. 12, it is assumed that each of the data acquiring unit 41 and the
learning model generating unit 42, which are components of the learning model
generation device, is implemented by dedicated hardware as illustrated in FIG. 13.
That is, it is assumed that the layout creation device is implemented by the data
acquiring circuit 51 and the learning model generating circuit 52.

Each of the data acquiring circuit 51 and the learning model generating circuit
52 corresponds to, for example, a single circuit, a composite circuit, a programmed
processor, a parallel programmed processor, ASIC, FPGA, or a combination thereof.
[0065] The components of the learning model generation device are not limited to
those implemented by dedicated hardware, but the learning model generation device
may be implemented by software, firmware, or a combination of software and firmware.

FIG. 14 is a hardware configuration diagram of a computer in a case where the
learning model generation device is implemented by software, firmware, or the like.

17



In a case where the learning model generation device is implemented by
software, firmware, or the like, a program for causing a computer to execute a
processing procedure in each of the data acquiring unit 41 and the learning model
generating unit 42 is stored in the memory 61. Then, the processor 62 executes the
program stored in the memory 61.

[0066] Furthermore, FIG. 13 illustrates an example in which each of the components
of the learning model generation device is implemented by dedicated hardware, and
FIG. 14 illustrates an example in which the learning model generation device is
implemented by software, firmware, or the like. However, this is merely an example,
and a part of the components in the learning model generation device may be
implemented by dedicated hardware, and the remaining components may be
implemented by software, firmware, or the like.

[0067] Next, the operation of the learning model generation device illustrated in FIG.
12 will be described.

FIG. 15 is a flowchart illustrating a learning model generation method which is
a processing procedure performed in the learning model generation device.

First, an operation in a case where the learning model generation device
generates the learning model 4 included in the layout creating unit 3 illustrated in FIG. 1
will be described.

[0068] The data acquiring unit 41 acquires operation rate data indicating an operation
rate of each of the M electrical appliances (m) installed in the space, position data
indicating an installation position of each of the electrical appliances (m), and training
data indicating a layout of each of the electrical appliances (m) for the space (step ST11
in FIG. 15).

In the learning model generation device illustrated in FIG. 12, a space in which
various numbers of electrical appliances (m) are installed is assumed. Therefore, the
data acquiring unit 41 acquires, with changing the value of M, the operation rate data
indicating the operation rate of each of the electrical appliances (m) installed in various
spaces having different numbers of installed electrical appliances, the position data
indicating the installation position of each of the electrical appliances (m), and the
training data indicating the layout of each of the electrical appliances (m).

The data acquiring unit 41 outputs the operation rate data, the position data,
and the training data to the learning model generating unit 42 as first acquired data.
[0069] When the first acquired data is output from the data acquiring unit 41, the
learning model generating unit 42 generates the learning model 4 included in the layout
creating unit 3 illustrated in FIG. 1 using the first acquired data.

That is, the learning model generating unit 42 generates the learning model 4
by learning the layout of one or more electrical appliances (m) suitable for installation
in the space using the first acquired data (step ST12 in FIG. 15).
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The learning model 4 outputs layout data when the operation rate data
indicating the operation rate OR, of each of the N electrical appliances (n) (n =1, ---, N)
included in the measurement targets and the position data indicating the installation
position P, of each of the electrical appliances (n) are given. Since the generation
processing of the learning model 4 itself is a known technique, detailed description
thereof will be omitted.

The learning model 4 generated by the learning model generating unit 42 is
implemented in the layout creating unit 3 illustrated in FIG. 1.

[0070] Next, an operation in a case where the learning model generation device
generates the learning model 33 included in the layout creating unit 32 illustrated in
FIG. 8 will be described.

The data acquiring unit 41 acquires operation rate data indicating an operation
rate of each of the M electrical appliances (m) installed in the space, position data
indicating an installation position of each of the electrical appliances (m), path data
indicating a path taken by the user in the space, and training data indicating a layout of
each of the electrical appliances (m) for the space.

The data acquiring unit 41 outputs the operation rate data, the position data, the
path data, and the training data to the learning model generating unit 42 as second
acquired data.

[0071] When the second acquired data is output from the data acquiring unit 41, the
learning model generating unit 42 generates the learning model 33 included in the
layout creating unit 32 illustrated in FIG. 8 using the second acquired data.

That is, the learning model generating unit 42 generates the learning model 33
by learning the layout of one or more electrical appliances (m) suitable for installation
in the space using the second acquired data.

The learning model 33 outputs layout data when the operation rate data
indicating the operation rate OR, of each of the N electrical appliances (n) included in
the measurement targets, the position data indicating the installation position P, of each
of the electrical appliances (n), and the path data indicating the path taken by the user in
a certain space are given.

The learning model 33 generated by the learning model generating unit 42 is
implemented in the layout creating unit 32 illustrated in FIG. 8.

[0072] Next, an operation in a case where the learning model generation device
generates the learning model 35 included in the layout creating unit 34 illustrated in
FIG. 10 will be described.

The data acquiring unit 41 acquires operation rate data indicating an operation
rate of each of the M electrical appliances (m) installed in the space, position data
indicating an installation position of each of the electrical appliances (m), path data
indicating a path taken by the user in the space, and training data indicating a layout of
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each of the electrical appliances (m) for the space.

Furthermore, the data acquiring unit 41 acquires one or more pieces of data
among family data indicating a family structure of a user living in the space, animal
presence data indicating presence or absence of an animal in the space, and hobby data
indicating a hobby of the user.

The data acquiring unit 41 outputs the one or more pieces of above-described
data, the operation rate data, the position data, the path data, and the training data to the
learning model generating unit 42 as third acquired data.

[0073] When the third acquired data is output from the data acquiring unit 41, the
learning model generating unit 42 generates the learning model 35 included in the
layout creating unit 34 illustrated in FIG. 11 using the third acquired data.

That is, the learning model generating unit 42 generates the learning model 35
by learning the layout of one or more electrical appliances (m) suitable for installation
in the space using the third acquired data.

The learning model 35 outputs layout data when one or more pieces of data
among family data, animal presence data, and hobby data, operation rate data indicating
an operation rate OR,, of each of the electrical appliances (n), position data indicating an
installation position P, of each of the electrical appliances (n), and path data indicating a
path taken by the user in a certain space are given.

The learning model 35 generated by the learning model generating unit 42 is
implemented in the layout creating unit 34 illustrated in FIG. 10.

[0074] In the above-described fourth embodiment, the learning model generation
device is configured to include the data acquiring unit 41 to acquire position data
indicating an installation position of an electrical appliance installed in a space, usage
condition data indicating a usage condition of the electrical appliance, and training data
indicating a layout of the electrical appliances for the space, and the learning model
generating unit 42 to learn the layout of one or more electrical appliances suitable for
installation in the space using the position data acquired by the data acquiring unit 41,
the usage condition data acquired by the data acquiring unit 41, and the training data
acquired by the data acquiring unit 41, and generate a learning model 4 that outputs
layout data indicating a layout for a certain space of all electrical appliances installed in
a certain space or a part of the electrical appliances installed in a certain space when
position data indicating an installation position of an electrical appliance installed in a
certain space and usage condition data indicating a usage condition of the electrical
appliance installed in a certain space are given. Therefore, the learning model
generation device can generate the learning model 4 for acquiring the layout data
indicating the layout of the electrical appliances without taking time and effort for the
user.

[0075] It should be noted that, in the present disclosure, embodiments can be freely
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combined, any component of each of the embodiments can be modified, or any

component in each of the embodiments can be omitted.

INDUSTRIAL APPLICABILITY

[0076] The present disclosure is suitable for a layout creation device and a layout

creation method for acquiring layout data indicating a layout of electrical appliances.
The present disclosure is suitable for a learning model generation device and a

learning model generation method for generating a learning model.

REFERENCE SIGNS LIST

[0077] 1: operation rate calculating unit, 2: position data acquiring unit, 3: layout

creating unit, 4: learning model, 5: display processing unit, 6: display, 11: operation rate

calculating circuit, 12: position data acquiring circuit, 13: layout creating circuit, 14:

display processing circuit, 15: path observing circuit, 16: layout creating circuit, 17:

layout creating circuit, 21: memory, 22: processor, 31: path observing unit, 32: layout

creating unit, 33: learning model, 34: layout creating unit, 35: learning model, 41: data

acquiring unit, 42: learning model generating unit, 51: data acquiring circuit, 52:

learning model generating circuit, 61: memory, 62: processor
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CLAIMS

l. A layout creation device comprising:

a position data acquiring unit to acquire position data indicating an installation
position of an electrical appliance installed in a space; and

a layout creating unit to create layout data indicating a layout of the electrical
appliance for the space by giving the position data and usage condition data indicating a
usage condition of the electrical appliance to a learning model.

2. The layout creation device according to claim 1, wherein the electrical
appliance is supplied with power from a non-contact power supply coil installed in the
space.

3. The layout creation device according to claim 2, wherein

the usage condition data is calculated on a basis of a power supply condition of
the non-contact power supply coil, and

the position data indicates an installation position of the non-contact power
supply coil that supplies power to the electrical appliance.

4. The layout creation device according to claim 1, further comprising an
operation rate calculating unit to calculate an operation rate of the electrical appliance
on a basis of an energization time of the electrical appliance, wherein

as the usage condition data, operation rate data indicating the operation rate
calculated by the operation rate calculating unit is used.

5. The layout creation device according to claim 1, wherein the layout data
includes an installation recommended electrical appliance and an installation position of
the installation recommended electrical appliance.

6. The layout creation device according to claim 1, further comprising a path
observing unit to output path data indicating a path taken by a user living in the space
through the space, wherein

the layout creating unit creates the layout data by giving the path data to the
learning model in addition to giving the position data and the usage condition data to the
learning model.

7. The layout creation device according to claim 1, wherein the layout creating
unit creates the layout data by giving one or more pieces of data among family data
indicating a family structure of a user living in the space, animal presence data
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indicating presence or absence of an animal in the space, and hobby data indicating a
hobby of the user to the learning model in addition to giving the position data and the
usage condition data to the learning model.

8. The layout creation device according to claim 1, wherein

the position data acquiring unit acquires the position data of the electrical
appliance installed in the space where the user who has a billing contract lives, and

the layout creating unit creates the layout data of the electrical appliance for the
space where the user lives.

9. A layout creation method comprising:

acquiring, by a position data acquiring unit, position data indicating an
installation position of an electrical appliance installed in a space; and

creating, by a layout creating unit, layout data indicating a layout of the
electrical appliance for the space by giving the position data and usage condition data
indicating a usage condition of the electrical appliance to a learning model.

10. A learning model generation device comprising:

a data acquiring unit to acquire position data indicating an installation position
of an electrical appliance installed in a space, usage condition data indicating a usage
condition of the electrical appliance, and training data indicating a layout of the
electrical appliance for the space; and

a learning model generating unit to learn a layout of one or more electrical
appliances suitable for installation in the space using the position data, the usage
condition data, and the training data, and generate a learning model that outputs layout
data indicating a layout for a certain space of all electrical appliances installed in the
certain space or a part of electrical appliances installed in the certain space when
position data indicating an installation position of the electrical appliance installed in
the certain space and usage condition data indicating a usage condition of the electrical
appliance installed in the certain space are given.

11. A learning model generation method comprising:

acquiring, by a data acquiring unit, position data indicating an installation
position of an electrical appliance installed in a space, usage condition data indicating a
usage condition of the electrical appliance, and training data indicating a layout of the
electrical appliance for the space; and

learning, by a learning model generating unit, a layout of one or more electrical
appliances suitable for installation in the space using the position data, the usage
condition data, and the training data, and generating a learning model that outputs
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layout data indicating a layout for a certain space of all electrical appliances installed in
the certain space or a part of electrical appliances installed in the certain space when
position data indicating an installation position of the electrical appliance installed in
the certain space and usage condition data indicating a usage condition of the electrical
appliance installed in the certain space are given.
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