DESCRIPTION

SIMULATION SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a simulation system.

BACKGROUND ART

[0002] A known simulation system creates a simulation of a design related to a building. As
one example, Patent Document 1 describes a method for displaying the design of a structure.
The method shows, on a display, the external appearance of a building, the shapes of roofs,
and exterior wall patterns and changes the design of the external appearance of the building
to match the roof shape and exterior wall pattern selected by a user. This allows a user to
image the design of a building in accordance with preferences of the user.

PRIOR ART DOCUMENT

Patent Document

[0003] Patent Document 1: Japanese Laid-Open Patent Publication No. 2002-328953

SUMMARY OF THE INVENTION

Problems that the Invention is to Solve

[0004] In the structure design display method, a simulation is created based on the design
shown on the display. Thus, there may be a great difference between the image of the
building imagined by the user and the actual physical building.

Means for Solving the Problems

[0005] (1) A simulation system related to the present invention includes a display device
and a selection unit. The display device shows an image on an exhibit related to a building.

The selection unit selects content of the image shown on the exhibit. The selection unit

1



includes a display section that displays information corresponding to the image.

[0006] In the simulation system, an image is shown on the exhibit. Thus, a user can be
provided with information that is close to the actual information with regard to design,
functionality, and usability of a building. This decreases the difference between an image of
a building imagined by the user and the actual physical building.

[0007] (2) In a preferred example of the simulation system described in (1), the display
section displays the information using at least one of a sample image corresponding to the
image shown on the exhibit and a sample material corresponding to the image.

[0008] Thus, the user can easily recognize the image shown on the exhibit.

(3) In a preferred example of the simulation system described in (2), the sample
image includes at least one of a pattern corresponding to the exhibit and an article arranged
on the exhibit.

[0009] Thus, the user can be provided with a variety of information.

(4) In a preferred example of the simulation system described in any one of (1) to
(3), the selection unit is arranged on the exhibit.

[0010] Thus, the content of the image is easily selected.

(5) In a preferred example of the simulation system described in any one of (1) to
(4), the selection unit is a portable unit.

[0011] This simplifies the configuration of the simulation system.

(6) In a preferred example of the simulation system described in any one of (1) to
(5), the selection unit includes independently formed independent selectors. The display
sections of the independent selectors each display different information.

[0012] Thus, the user can be provided with a variety of information.
(7) In a preferred example of the simulation system described in any one of (1) to

(6), the exhibit includes a detector that detects the selection unit.
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[0013] Thus, an image is easily shown on the exhibit.

(8) In a preferred example, the simulation system described in (7) further includes a
controller that refers to a detection result of the detector and shows the image corresponding
to the information with the display device.

[0014] Thus, an image is easily shown on the exhibit.

(9) In a preferred example of the simulation system described in (8), the controller
refers to the detection result of the detector and selects a display position of the image on the
exhibit.

[0015] Thus, the user can be provided with a variety of information.

(10) In a preferred example of the simulation system described in any one of (1) to
(9), the exhibit is full-scaled.

[0016] This further decreases the difference between the image of a building imagined by
the user and the actual physical building.

Effects of the Invention

[0017] The simulation system of the present invention decreases the difference between the

image of a building imagined by the user and the actual physical building.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] Fig. 1 is a perspective view of an exhibit to which a simulation system in
accordance with one embodiment is applied.

Fig. 2 is a block diagram of the simulation system in accordance with the
embodiment.

Fig. 3 is a front view of a selection unit shown in Fig. 1.

Fig. 4 is a perspective view of the exhibit in a state in which a display device of Fig.

2 is showing a marker on the exhibit.



Fig. 5 is a perspective view of the exhibit in a state in which the display device of
Fig. 2 is showing a display image on a cabinet.

Fig. 6 is a perspective view of the exhibit in a state in which the display device of
Fig. 2 is showing display images on the cabinet and a kitchen panel.

Fig. 7 is a perspective view of the exhibit in a state in which the display device of
Fig. 2 is showing display images on the cabinet, the kitchen panel, and a worktop.

Fig. 8 is a perspective view of the exhibit in a state in which the display device of
Fig. 2 is showing display images on the cabinet, the kitchen panel, the worktop, and a

predetermined region.

MODES FOR CARRYING OUT THE INVENTION
[0019] Embodiment

One example of a simulation system 1 will now be described with reference to Figs.
1 and 2. The simulation system 1 is a system configured to provide a user with information
that is close to the actual information with regard to building-related designs, functionality,
and usability by showing an image on a building-related exhibit 100 (hereafter, referred to as
"exhibit 100"). The exhibit 100 includes, for example, an exhibit related to the interior of a
building and/or an exhibit related to the exterior of a building. Examples of the exhibit
related to the interior of a building include a kitchen, a living room, a dining room, a living-
dining room, a bedroom, a reception room, a study, an entrance, a hallway, a staircase, a
toilet, a washroom, a powder room, a bathroom, a storage, and a closet. Examples of the
exhibit related to the exterior of a building include a roof, an exterior wall, a balcony, a
handrail, a surface material, a foundation, and a coping. In the example shown in Fig. 1 etc.,
the exhibit 100 is part of the interior of a building that includes a kitchen. The exhibit 100

includes a cabinet 110, a kitchen panel 120, a worktop 130, and two wall portions 140. The
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exhibit 100 may have any size. In a preferred example, the exhibit 100 is full-scaled. This
further decreases the difference between an image of the building imagined by a user and the
actual physical building. The exhibit 100 may be arranged at any location. In a first example,
the exhibit 100 is arranged inside or outside a mobile showroom. In a second example, the
exhibit 100 is arranged inside or outside a permanent showroom.

[0020] As shown in Fig. 2, the simulation system 1 includes a display device 10, a
selection unit 20 (refer to Fig. 1), a detector 30, and a terminal device 40. The display device
10 shows an image on the exhibit 100 by projecting the image onto the exhibit 100. The
display device 10 is, for example, a projector. The display device 10 is arranged at a position
that allows the display device 10 to show an image on the exhibit 100. There are one or more
of display devices 10. In the example shown in Fig. 1 etc., the display device 10 includes a
first display device 11 and a second display device 12. The first display device 11 and the
second display device 12 show an image on the exhibit 100 without forming shadows in the
image shown on the exhibit 100 (hereafter, referred to as "display image"). The display
image includes a first image, a second image, and a third image. The first image is an image
related to a pattern of the exhibit 100. The second image is an image related to an article
arranged on the exhibit 100. The third image is an image that includes cost-related
information of designs set in correspondence with the first image and the second image
(hereafter, referred to as "cost information"). The article arranged on the exhibit 100 is
selected in accordance with the type of the exhibit 100. When the exhibit 100 is part of the
interior including a kitchen, one example of the article arranged on the exhibit 100 is a sink
or a cooking stove. In this manner, the simulation system 1 provides a user with various
information with regard to designs, functionality, and usability of a building.

[0021] The selection unit 20 selects content of the display image. The selection unit 20 may

be arranged at any position. In the example shown in Fig. 1 etc., the selection unit 20 is
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arranged on one of the wall portions 140 of the exhibit 100. Thus, the content of the display
image can easily be selected. In a second example, the selection unit 20 is arranged on the
other one of the wall portions 140 of the exhibit 100. In a third example, the selection unit 20
is arranged at a position other than on the exhibit 100. As shown in Fig. 3, the selection unit
20 includes independent selectors 21, radio frequency (RF) tags 22, and supports 23. The
independent selectors 21 are formed independently. The RF tags 22 are respectively attached
to the independent selectors 21. The supports 23 respectively support the independent
selectors 21.

[0022] The independent selectors 21 may each have any form. In the example shown in
Fig. 3 etc., each independent selector 21 is a portable unit that can easily be removed from
the support 23 and carried. This simplifies the configuration of the simulation system 1. In
one example, each independent selector 21 is a compact panel. In another example, each
independent selector 21 is a smartphone or a tablet terminal. Each independent selector 21
may be formed from any material. In a preferred example, each independent selector 21 is
formed from a lightweight material so that a user can easily carry the independent selector
21. Examples of a lightweight material include a styrene board, a plywood, a medium
density fiberboard (MDF), and a cloth. Each independent selector 21 includes a display
section 21A that displays information corresponding to the display image (hereafter referred
to as "display image information"). The display section 21A of each independent selector 21
displays different display image information.

[0023] The independent selectors 21 are classified into a first group GA, a second group
GB, and a third group GC in accordance with the types of the display image information
displayed on the display sections 21A. The display sections 21A of the independent selectors
21 that are classified into the first group GA each display a pattern of the exhibit 100 as the

display image information. The pattern of the exhibit 100 is determined in accordance with

6



the type of the exhibit 100. When the exhibit 100 is part of an interior including a kitchen,
examples of the pattern of the exhibit 100 include a wood-grain-like pattern, a marble-like
pattern, a tile-like pattern, a stone-like pattern, a cloth-like pattern, any paint pattern, and a
metallic pattern. The display image information can be displayed on each display section
21A by selecting any means that allow a user to recognize the content of the display image
information. In one example, each display section 21A displays the display image
information using at least one of a sample image corresponding to the display image and a
sample material corresponding to the display image. Thus, a user can easily recognize the
display image. In the example shown in Fig. 3 etc., the display sections 21A display the
display image information using the sample images corresponding to the display images.
The sample images corresponding to the display images are respectively printed on or
adhered to the independent selectors 21. When the display sections 21A display the display
image information using the sample materials corresponding to the display images, the
sample materials corresponding to the display images are respectively adhered to the
independent selectors 21 or the independent selectors 21 are respectively formed from the
sample materials. When each independent selector 21 is a smartphone or a tablet terminal,
the display image information is shown on a display screen that serves as the display section
21A

[0024] The display sections 21A of the independent selectors 21 that are classified into the
second group GB each display the shape of a tile in the pattern of the exhibit 100 as the
display image information. The display sections 21A of the independent selectors 21 that are
classified into the third group GC each display an article arranged on the exhibit 100 using
text or a sample image of the article as the display image information. In the example shown
in Fig. 3 etc., the display sections 21A of the independent selectors 21, which are classified

into the third group GC each use text to display the article arranged on the exhibit 100 as the
7



display image information.

[0025] Information identifying the display image information displayed on the display
sections 21A (hereafter, referred to as "identification information") and cost information
corresponding to the display image information displayed on the display sections 21A and
are registered to the RF tags 22. Each RF tag 22 is a passive tag, an active tag, or a semi-
active tag. Each RF tag 22 transmits radio waves through electromagnetic induction method
or radio waves method. The RF tags 22 are respectively coupled to the independent selectors
21.

[0026] The supports 23 are attached to one of the wall portions 140. One example of the
support 23 is a nail hook. The independent selectors 21are supported in a state hooked to the
supports 23.

[0027] The detector 30 of Fig. 2 detects the identification information registered to the RF
tags 22 of the selection unit 20 (refer to Fig. 3). One example of the detector 30 is a typical
receiver or a radio frequency identifier (RFID) reader. The detector 30 is connected to the
terminal device 40 in a manner allowing for communication with the terminal device 40. The
detector 30 communicates with the terminal device 40 through wireless communication or
wired communication. The detector 30 transmits the detected identification information to
the terminal device 40. The detector 30 may be arranged at any position. In the example
shown in Fig. 1 etc., the detector 30 is arranged on the exhibit 100. In the second example,
the detector 30 is arranged at any positions other than on the exhibit 100.

[0028] The detector 30 includes a first detector 31, a second detector 32, a third detector
33, a fourth detector 34, a fifth detector 35, and a sixth detector 36. The first detector 31, the
second detector 32, and the third detector are arranged inside one of the wall portions 140.
The first detector 31, the second detector 32, and the third detector 33 detect the

identification information registered to the RF tags 22 that are attached to the independent
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selectors 21 included in the first group GA and the second group GB. When the first detector
31 detects the identification information, the display image corresponding to the
identification information is shown on the cabinet 110. When the second detector 32 detects
the identification information, the display image corresponding to the identification
information is shown on the kitchen panel 120. When the third detector 33 detects the
identification information, the display image corresponding to the identification information
is shown on the worktop 130. When the first detector 31, the second detector 32, and the
third detector 33 detect the identification information, the cost information corresponding to
the identification information is shown on the exhibit 100. The cost information may be
shown at any position of the exhibit 100. In one example, the cost information is shown in
the vicinity of the one of the first detector 31, the second detector 32, and the third detector
33 that detected the identification information.

[0029] The fourth detector 34, the fifth detector 35, and the sixth detector 36 detect the
identification information registered to the RF tags 22 that are attached to the independent
selectors 21 included in the third group GC. The fourth detector 34, the fifth detector 35, and
the sixth detector 36 are arranged on a lower surface of the worktop 130. The fourth detector
34, the fifth detector 35, and the sixth detector 36 are arranged in predetermined intervals in
a longitudinal direction of the worktop 130. In the longitudinal direction of the worktop 130,
the fourth detector 34 is arranged on the lower surface of the worktop 130 in a region close
to one of the wall portions 140. In the longitudinal direction of the worktop 130, the fifth
detector 35 is arranged in a central region of the lower surface of the worktop 130. In the
longitudinal direction of the worktop 130, the sixth detector 36 is arranged on the lower
surface of the worktop 130 in a region close to the other one of the wall portions 140. When
the fourth detector 34 detects the identification information, the display image corresponding

to the identification information is shown in a predetermined region including the fourth
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detector 34 (hereafter, referred to as "first predetermined region RA") on an upper surface of
the worktop 130. When the fifth detector 35 detects the identification information, the
display image corresponding to the identification information is shown in a predetermined
region including the fifth detector 35 (hereafter, referred to as "second predetermined region
RB") on the upper surface of the worktop 130. When the sixth detector 36 detects the
identification information, the display image corresponding to the identification information
is shown in a predetermined region including the sixth detector 36 (hereafter, referred to as
"third predetermined region RC") on the upper surface of the worktop 130. When the fourth
detector 34, the fifth detector 35, and the sixth detector 36 detect the identification
information, the cost information corresponding to the detected identification information is
shown on the exhibit 100. The cost information may be shown at any position of the exhibit
100. In one example, the cost information is shown in the one of the predetermined regions
RA to RC that corresponds to the one of the fourth detector 34, the fifth detector 35, and the
sixth detector 36 that detected the identification information.

[0030] Examples of the terminal device 40 include a personal computer, a server, and a
smart device. A smart device is, for example, a tablet or a smartphone. When the terminal
device 40 is a server, the terminal device 40 is located inside or outside the showroom. In the
example shown in Fig. 2, the terminal device 40 is a personal computer. The terminal device
40 includes a memory 41 and a processor 42. The memory 41 is, for example, an auxiliary
memory such as a hard disk drive. The memory 41 stores one or more types of application
software for showing the display image on the exhibit 100 (hereafter, referred to as "image
display software").

[0031] The processor 42 is connected to the memory 41 in a manner allowing for
communication with the memory 41. The processor 42 executes the image display software

stored in the memory 41 to form one or more function blocks of the processor 42. The one or
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more function blocks include a controller PA. The memory 41 stores information obtained
by execution of the image display software by the processor 42.

[0032] The controller PA refers to a detection result of the detector 30 and shows an image
corresponding to the display image information, which is associated with the identification
information, using the display device 10. Thus, an image is easily shown on the exhibit 100.
The controller PA refers to the detection result of the detector 30 and selects a display
position of an image on the exhibit 100. Thus, a user can be provided with a variety of
information. When the first detector 31 detects the identification information, the controller
PA selects the cabinet 110 as the display position. When the second detector 32 detects the
identification information, the controller PA selects the kitchen panel 120 as the display
position. When the third detector 33 detects the identification information, the controller PA
selects the worktop 130 as the display position. When the fourth detector 34 detects the
identification information, the controller PA selects the first predetermined region RA as the
display position. When the fifth detector 35 detects the identification information, the
controller PA selects the second predetermined region RB as the display position. When the
sixth detector 36 detects the identification information, the controller PA selects the third
predetermined region RC as the display position.

[0033] One example of how to use the simulation system 1 will now be described with
reference to Figs. 4 to 8. When none of the detectors 30 detect the identification information
of the RF tags 22, as shown in Fig. 4, the display device 10 only shows markers MA that
indicate the positions of the detectors 30 on the exhibit 100 as the display image. The
markers MA shown on the exhibit 100 may be printed or the like.

[0034] As shown in Fig. 5, when a user holds any independent selector 21 that is included
in the first group GA or the second group GB over the marker MA that indicates the position

of the first detector 31, the first detector 31 detects the identification information. The
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display device 10 shows the display image corresponding to the display image information
displayed on the display section 21A of the held independent selector 21 on the cabinet 110.
The display device 10 shows cost information CA corresponding to the display image
information displayed on the display section 21A of the held independent selector 21 in the
vicinity of the first detector 31.

[0035] As shown in Fig. 6, when a user holds any independent selector 21 that is included
in the first group GA or the second group GB over the marker MA that indicates the position
of the second detector 32, the second detector 32 detects the identification information. The
display device 10 shows the display image corresponding to the display image information
displayed on the display section 21A of the held independent selector 21 on the kitchen panel
120. The display device 10 shows cost information CB corresponding to the display image
information displayed in the display section 21A of the held independent selector 21 in the
vicinity of the second detector 32.

[0036] As shown in Fig. 7, when a user holds any independent selector 21 that is included
in the first group GA or the second group GB over the marker MA that indicates the position
of the third detector 33, the third detector 33 detects the identification information. The
display device 10 shows the display image corresponding to the display image information
displayed on the display section 21A of the held independent selector 21 on the worktop 130.
The display device 10 shows cost information CC corresponding to the display image
information displayed on the display section 21A of the held independent selector 21 in the
vicinity of the third detector 33.

[0037] As shown in Fig. 8, when a user holds any independent selector 21 that is included
in the third group GC over the marker MA that indicates the position of the fourth detector
34, the fourth detector 34 detects the identification information. The display device 10 shows

the display image corresponding to the display image information displayed on the display
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section 21A of the held independent selector 21 in the first predetermined region RA on the
worktop 130. Fig. 8 shows a state in which the display device 10 shows an image of a
cooking stove in the first predetermined region. The display device 10 shows cost
information CD corresponding to the display image information displayed on the display
section 21A of the held independent selector 21 at a position in the first predetermined
region RA.
[0038] The operation and advantages of the simulation system 1 will now be described.

The exhibit 100 shows an image so that a user can be provided with information
that is close to the actual information with regard to the design, functionality, and usability of
a building. This decreases the difference between an image of a building imagined by a user
and the actual physical building.
[0039] Modified Examples

The above embodiment exemplifies, without any intention to limit, an applicable
form of a simulation system related to the present invention. The simulation system related
to the present invention can take a form differing from the form illustrated in the
embodiment. In one example, some of the components of the embodiment may be replaced,
changed, or omitted. Further, another component may be added to the embodiment.
Examples of a modification to the embodiment will now be described.
[0040] The configuration of the display device 10 can be changed in any manner. The
display device 10 of the simulation system 1 according to a modified example may include a
display screen that shows the display image. In the modified example, the display screen of
the display device 10 is attached to a surface of the exhibit 100. Alternatively, the exhibit 100
is configured by the display screen. In a case where the display screen of the display device
10 is attached to a surface of the exhibit 100, it is preferred that the display screen be shaped

substantially identical to the surface of the exhibit 100. In the simulation system 1 of the
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modified example, the display device 10 refers to the detection result of the detector 30 when
showing the display image corresponding to the display image information on the display
screen. The simulation system 1 of the modified example obtains substantially the same
advantage as the simulation system 1 of the embodiment.

[0041] The configuration of the selection unit 20 may be changed in any manner. The
selection unit 20 of the simulation system 1 according to a first modified example includes a
display screen that shows the display image information as the display section 21A.
Preferably, the display section 21A of the simulation system 1 according to the first modified
example is configured to display image information, which is stored in a storage medium
carried by a user, in addition to the display image information registered in advance.
Examples of the storage medium include a memory card, a compact disc, a flash memory,
and a hard disk drive. The display device 10 of the simulation system 1 according to the first
modified example shows the display image information, which is registered in advance, and
the display image corresponding to the display image information, which is stored in a
storage medium carried by a user, on the exhibit 100. Each selection unit 20 of the
simulation system according to a second modified example includes a one-dimensional code
or a two-dimensional code, to which the identification information is registered, instead of
the RF tag 22. In the second modified example, the detector 30 is a code reader that reads
one-dimensional codes or two-dimensional codes.

[0042] The type of the independent selectors 21 may be changed in any manner. The
simulation system 1 of a first modified example includes independent selectors 21 classified
into the third group GC and corresponding to multiple sizes of the article arranged on the
exhibit 100. The simulation system of the first modified example is configured to change the
size of the article arranged on the exhibit 100 in accordance with the preference of a user.

Thus, the user can be provided with a further variety of information with regard to design,
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functionality, and usability of a building. The simulation system 1 of a second modified
example includes the independent selectors 21 classified into a fourth group. The display
sections 21A of the independent selectors 21 classified into the fourth group each display
information related to a total design of the exhibit 100 using at least one of text, graphics,
and photographs as the display image information. In the second modified example, when
the detector 30 detects the identification information registered to the RF tags 22 included in
the independent selectors 21 classified into the fourth group, the display device 10 shows the
display image on the exhibit 100 so that the exhibit 100 has a design with a sense of
uniformity. Examples of a design with sense of uniformity include a European design, a
Colonial design, a Sedona-style design, and a farmhouse-style design.

[0043] The processor 42 does not have to include a central processing unit and a memory
to execute the above-described various types of processes with software. For example, the
processor 42 may include exclusive hardware (application specific integrated circuit: ASIC)
to execute at least some of the processes. That is, the processor 42 can be circuitry that
includes 1) one or more exclusive hardware circuit such as ASIC, 2) one or more processors
(microcomputers) running on a computer program (software), or 3) a combination of the

above.
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CLAIMS

1. A simulation system, comprising:

a display device that shows an image on an exhibit related to a building; and
a selection unit that selects content of the image shown on the exhibit,
wherein the selection unit includes a display section that displays information

corresponding to the image.

2. The simulation system according to claim 1, wherein the display section
displays the information using at least one of a sample image corresponding to the image

shown on the exhibit and a sample material corresponding to the image.

3. The simulation system according to claim 2, wherein the sample image
includes at least one of a pattern corresponding to the exhibit and an article arranged on the

exhibit.

4. The simulation system according to any one of claims 1 to 3, wherein the

selection unit is arranged on the exhibit.

5. The simulation system according to any one of claims 1 to 4, wherein the

selection unit is a portable unit.

6. The simulation system according to any one of claims 1 to 5, wherein
the selection unit includes independently formed independent selectors, and

the display sections of the independent selectors each display different information.
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7. The simulation system according to any one of claims 1 to 6, wherein the

exhibit includes a detector that detects the selection unit.

8. The simulation system according to claim 7, further comprising:
a controller that refers to a detection result of the detector and shows the image

corresponding to the information with the display device.

0. The simulation system according to claim 8, wherein the controller refers

to the detection result of the detector and selects a display position of the image on the

exhibit.

10. The simulation system according to any one of claims 1 to 9, wherein the

exhibit is full-scaled.
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