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Description
FIELD

[0001] An embodiment disclosed herein relates to a
toilet seat device and a closet bowl! device.

BACKGROUND
[0002] In the related art, there is known a toilet seat

device including a detection device that can detect ex-
crement excreted in a toilet bowl (for example, refer to

Japanese Patent Application Laid-open  No.
2018-146244).
[0003] The detection device used for the toilet seat de-

vice disclosed in Japanese Patent Application Laid-open
No. 2018-146244 includes a light emitting part that can
emit infrared light to excrement, and a light receiving part
that can receive reflected light from the excrement. A
state of health of a user can be estimated based on in-
formation about the excrement detected by the detection
device. The detection device is disposed in the toilet seat
so that the user does not recognize that excrement of
himself/herself is detected.

[0004] In a case in which a toilet seat device has a
heating function, a heating device is disposed in a toilet
seat, the heating device that is used for heating such as
a heater for heating the toilet seat and actively heats the
toilet seat. However, in a case in which the detection
device for optically detecting excrement is arranged in a
small device such as a toilet seat as in the toilet seat
device disclosed in Japanese Patent Application Laid-
open No. 2018-146244, heat generated by the heating
device may adversely affect the detection device. For
example, in a case of using an appliance having low du-
rability against heat as the detection device, deterioration
or damage of the appliance is caused when heat is re-
peatedly generated by the heating device. Additionally,
in a case of trying to acquire various kinds of information
about excrement such as a color and a shape of the ex-
crement in addition to presence/absence of excrement
by the detection device, optical information acquired by
the detection device is required to have predetermined
accuracy. However, in a case in which a degree of heat
generation by the heating device is different depending
on appropriate adjustment by the user or the like, a ther-
mal effect on the detection device is not necessarily sta-
bilized, so that fluctuations and variations may be caused
in accuracy in one time of detection of excrement, or ac-
curacy in continuous detection over time.

[0005] A toilet seat device according to an aspect of
an embodiment, configured to be attached to an upper
part of a closet bowl on which a bowl part for receiving
excrement is formed, the toilet seat device comprising:
a toilet seat upper plate constituting a seating surface on
which a user sits; a toilet seat bottom plate joined with
the toilet seat upper plate to be opposed to the closet
bowl; a heating device disposed between the toilet seat
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upper plate and the toilet seat bottom plate to heat the
toilet seat upper plate; and a detection device disposed
on the toilet seat to optically detect the excrement, where-
in the detection device is arranged in a non-contact man-
ner with respect to the heating device.

[0006] In a toilet seat device according to an aspect of
an embodiment, a heating device disposed between a
toilet seat upper plate and a toilet seat bottom plate and
a detection device disposed in a toilet seat are arranged
in a non-contact manner. Due to this, it is possible to
reduce the possibility that the heat generated by the heat-
ing device adversely affects the detection device.
[0007] In the present embodiment, "in a non-contact
manner" means that the heating device and the detection
device are arranged to be separated from each other by
a predetermined distance to reduce the possibility that a
thermal effect caused by heat generation by the heating
device is applied to the detection device. That is, even if
a heating wire of the heating device is coated by he-
atresistant resin (for example, rigid polyvinyl chloride) or
the like, this state does not mean that "the heating device
is arranged "in a non-contact manner" with respect to the
detection device".

[0008] The toilet seat device according to an aspect of
an embodiment, comprising heat transfer suppressing
means configured to suppress transfer of heat generated
by the heating device to the detection device.

[0009] The toilet seat device according to an aspect of
the embodiment has heat transfer suppressing means
for suppressing transfer of heat generated by the heating
device to the detection device, so that it is possible to
reduce the possibility that the heat generated by the heat-
ing device adversely affects the detection device.
[0010] The toilet seat device according to an aspect of
an embodiment, wherein the heat transfer suppressing
means is constituted of an insulating material having an
insulating function, and the insulating material is ar-
ranged between the heating device and the detection
device. In the toilet seat device according to an aspect
of the embodiment, an insulating material is arranged
between the heating device and the detection device, so
that it is possible to reduce the possibility that the heat
generated by the heating device adversely affects the
detection device.

[0011] The toilet seat device according to an aspect of
an embodiment, wherein a clearance is disposed be-
tween the insulating material and the heating device, and
between the insulating material and the detection device.
For example, to prevent the heat from the heating device
from being easily transferred to the detection device, it
is preferable to dispose a clearance (a layer of air) be-
tween the heating device and the insulating material that
is arranged between the heating device and the detection
device to also prevent the heat from the heating device
from being directly transferred to the insulating material.
At this point, to prevent the heat from the heating device
from being directly transferred to the insulating material,
the insulating material may be arranged at a position
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abutting on the detection device to secure the size of the
clearance as large as possible. However, in a case of
employing the configuration as described above, the in-
sulating material and the detection device according to
the present invention are installed in the toilet seat, so
that, when a person sits on the toilet seat, the toilet seat
may be bent due to the weight of the person, and the
insulating material may abut on the detection device to
generate a strange sound unintended by a designer.
Thus, by also disposing a clearance between the insu-
lating material and the detection device, in the toilet seat
device according to an aspect of the embodiment, it is
possible to suppress transfer of the heat from the heating
device to the insulating material and the detection device
while reducing the possibility that a strange sound is gen-
erated at the time when the toilet seat is used.

[0012] The toilet seat device according to an aspect of
an embodiment, wherein the heating device is not dis-
posed right above the detection device, but heat transfer
means is disposed right above the detection device, and
the heat transfer means abuts on the heating device. In
the toilet seat device according to an aspect of the em-
bodiment, the heating device is not disposed right above
the detection device, so that the heat from the heating
device is difficult to be transferred to the detection device,
and the possibility that the detection device is deteriorat-
ed or damaged can be reduced. At this point, the heating
device is not disposed right above the detection device,
so that a toilet seat surface is difficult to be warmed up,
and there is the possibility that a user sitting on the toilet
seat may feel partially cold. Thus, by disposing heat
transfer means for indirectly transferring the heat from
the heating device to the outside rightabove the detection
device, a corresponding point of the toilet seat is prevent-
ed from becoming cold.

[0013] The toilet seat device according to an aspect of
an embodiment, wherein the detection device is arranged
so that part of the detection device projects from the toilet
seat bottom plate and the rest of the detection device is
embedded inside the toilet seat. In the toilet seat device
according to an aspect of the embodiment, part of the
detection device projects from the toilet seat bottom plate
and the rest of the detection device is embedded inside
the toilet seat, so that the distance between the heating
device and the detection device can be sufficiently long.
Due to this, it is possible to reduce the possibility that the
heat generated by the heating device adversely affects
the detection device.

[0014] The toilet seat device according to an aspect of
an embodiment, wherein a length in a height direction of
the part of the detection device embedded inside the toilet
seat is shorter than a distance between the heating de-
vice and the detection device. With the toilet seat device
according to an aspect of the embodiment, it is possible
to prevent the detection device from being broken by the
heating device even in a case in which the detection de-
vice is embedded inside the toilet seat.

[0015] A closet bowl device according to an aspect of
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an embodiment, comprising: a rim water discharge port
configured to discharge washing water along a rim part
of the closet bowl; the closet bowl; and the toilet seat
device according to an aspect of an embodiment at-
tached to an upper part of the closet bowl.

[0016] The closet bowl device according to an aspect
of an embodiment, wherein the detection device is ar-
ranged at a position not opposed to the rim water dis-
charge port.

[0017] Inthe closetbowl device according to an aspect
of the present embodiment, the detection device is ar-
ranged at a position not opposed to a rim water discharge
port, so that it is possible to reduce the possibility that
the detection device is adversely affected because wash-
ing water discharged from the rim water discharge port
splashes on the detection device.

[0018] The closet bowl device according to an aspect
of an embodiment, wherein the detection device is ar-
ranged on an inner side than an inner periphery of the
rim part. In the closet bowl device according to an aspect
of the present embodiment, the detection device is ar-
ranged on an inner side than an inner periphery of a rim
part, so that it is possible to cause part of the detection
device to project toward a lower side than an upper sur-
face of a closet bowl. That is, the distance between the
heating device and the detection device can be sufficient-
ly long. Due to this, it is possible to reduce the possibility
that the heat generated by the heating device adversely
affects the detection device.

SUMMARY

[0019] Itis an object of the present invention to at least
partially solve the problems in the conventional technol-
ogy.

[0020] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF DRAWING(S)
[0021]

FIG. 1 is a perspective view illustrating an example
of a configuration of a closet bowl device according
to an embodiment of the present invention;

FIG. 2 is a top view illustrating an example of the
configuration of the closet bowl! device according to
the embodiment of the present invention;

FIG. 3 is an exploded perspective view illustrating
an example of a configuration of a toilet seat device
according to the embodiment of the present inven-
tion;

FIG. 4 is an enlarged view of a cross section viewed
along the line A-Ain FIG. 2;



5 EP 4 393 365 A1 6

FIG. 5 is a partially enlarged view of FIG. 4;

FIG. 6 is a diagram illustrating an example of a con-
figuration of a detection device according to the em-
bodiment of the present invention;

FIG. 7 is a diagram illustrating an example of data
analysis of a shape of excrement;

FIG. 8 is a diagram illustrating an example of data
analysis of a color of excrement;

FIG. 9 is a diagram illustrating an example of a re-
lation between excrement and blood;

FIG. 10 is a diagram illustrating an example of data
analysis of a color of excrement;

FIG. 11 is a diagram illustrating an example of data
analysis of a color of excrement; and

FIG. 12is adiagramiillustrating an example of a toilet
seat device having another configuration.

DESCRIPTION OF EMBODIMENT(S)

[0022] The following describes an embodiment of a toi-
let seat device and a closet bowl device disclosed herein
in detail with reference to the attached drawings. The
present invention is not limited to the following embodi-
ment.

1. Configuration of closet bowl device

[0023] First, the following describes a configuration of
the closet bowl device according to the embodiment of
the present invention with reference to FIG. 1 and FIG.
2. FIG. 1 is a perspective view illustrating an example of
the configuration of the closet bowl device according to
the embodiment. FIG. 2 is a top view illustrating an ex-
ample of the configuration of the closet bowl device ac-
cording to the embodiment.

[0024] As illustrated in FIG. 1, a closet bowl device 1
includes a toilet seat device 2 and a Western-style closet
bowl (hereinafter, referred to as a "toilet bowl!") 7. As il-
lustrated in FIG. 1, the toilet bowl 7 is installed on a floor
surface F of a toilet room R. Hereinafter, a direction from
the floor surface F toward the inside of a space of the
toilet room R is referred to as an upper direction.
[0025] The toilet bowl 7 is, for example, made of pot-
tery. A bowl part 8 is formed on the toilet bowl 7. The
bowl part 8 is a part having a shape depressed down-
ward, and configured to receive excrement excreted by
a user. The toilet bowl 7 is not limited to a floor-standing
type as illustrated in the drawing, but may be a wallhang-
ing type. A washing water tank for storing washing water
may be installed on a rear upper part of the toilet bowl 7,
or the toilet bowl 7 may be what is called a tankless type,
that is, the washing water tank is not installed.

[0026] A rim part 9 is formed at an upper edge of the
toilet bowl 7. An upper surface of the rim part 9 faces a
back surface of a toilet seat 5 in a closed state. A rim
water discharge port 9a (refer to FIG. 2) is disposed at
the rim part 9. The rim water discharge port 9adischarges
washing water into the bowl part 8 along an inner periph-
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eral surface of the rim part 9, the washing water for dis-
charging excrement of the user to the outside of the toilet
bowl 7.

[0027] Forexample, whenthe useroperates awashing
operation part (not illustrated) for washing disposed in
the toilet room R, toilet bowl washing is performed to
supply washing water into the bowl part 8 from the rim
water discharge port 9a. Due to this, a surface of the bowl
part 8 is washed, and the excrement of the user is dis-
charged from the inside of the bowl part 8.

[0028] The toilet seat device 2 is attached to an upper
part of the toilet bowl 7, and includes a functional part 3,
a toilet lid 4, and the toilet seat 5. The toilet seat device
2 may be attached to the toilet bowl 7 in a detachable
manner, or may be attached integrally with the toilet bowl
7.

[0029] The toilet seat device 2 has a mechanism for
executing a heating function for warming up buttocks of
the user sitting on the toilet seat 5, and a mechanism for
executing an excrement detection function. The excre-
ment detection function is a function of detecting excre-
ment (especially feces) excreted by the user sitting on
the toilet seat 5 of the toilet seat device 2, and acquiring
information about the excrement. The information about
the excrement indicates presence/absence of the excre-
ment and properties (a shape, a size, hardness, a color,
and the like) of the excrement. The excrement detection
function may also have a function of detecting presence
of toilet paper or foreign substances in addition to the
excrement. Processing performed by a control device
provided in the functional part 3 and configurations pro-
vided in the toilet seat 5 to execute the heating function
and the excrement detection function will be described
later.

[0030] The toilet seat device 2 may also have a mech-
anism for executing a sanitary washing function. Thatis,
the toilet seat device 2 may have a configuration including
awater discharge nozzle 6 configured to jet water toward
buttocks or the like of the user sitting on the toilet seat 5.
The toilet seat device 2 may also have a mechanism for
executing a warm-air drying function or a deodorizing
function. That is, the toilet seat device 2 may have a con-
figuration including an air blowing unit configured to blow
warm air against buttocks or the like of the user sitting
on the toilet seat 5, or a deodorizing unit configured to
draw in air in the bowl part 8.

[0031] Thetoiletseat5isformedinaring shape having
an opening 50 at the center, and arranged to cover part
of an opening formed on an upper side of the bowl part
8 along the upper surface of the rim part 9. That is, the
toilet seat 5 has a shape partially projecting toward an
inner side with respect to an inner periphery of the rim
part 9. The toilet seat 5 functions as a seating part that
supports buttocks of the sitting user.

[0032] One end part of each of the toilet lid 4 and the
toilet seat 5 is pivotally supported by the functional part
3, and attached thereto to be able to rotate (able to be
opened or closed) about a pivotally supporting portion of
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the functional part 3. The toilet lid 4 in a closed state can
cover an upper part of the toilet seat 5. The toilet lid 4 is
attached to the toilet seat device 2 as needed, and the
toilet seat device 2 does not necessarily include the toilet
lid 4.

2. Configuration of toilet seat device

[0033] Next, the following describes a configuration of
the toilet seat device according to the embodiment of the
present invention with reference to FIG. 3 to FIG. 5. FIG.
3 is an exploded perspective view illustrating an example
of the configuration of the toilet seat device according to
the embodiment. FIG. 4 is an enlarged view of a cross
section viewed along the line A-A in FIG. 2. FIG. 5 is a
partially enlarged view of FIG. 4.

[0034] Asillustratedin FIG. 3 and FIG. 4, the toilet seat
5 includes a toilet seat upper plate 11, a heating device
13, a detection device 15, and a toilet seat bottom plate
17 in this order from an upper side. The heating device
13 and the detection device 15 are arranged in a cavity
part 19 that is formed between the toilet seat upper plate
11 and the toilet seat bottom plate 17. That is, the toilet
seat 5 includes the heating device 13 for executing the
heating function and the detection device 15 for execut-
ing the excrement detection function therein. Additional-
ly, the toilet seat 5 preferably includes heat transfer sup-
pressing means 21 between the heating device 13 and
the detection device 15.

[0035] The toilet seat 5 is formed by joining the toilet
seat upper plate 11 with the toilet seat bottom plate 17
by a fusion bonding method such as vibration fusion
bonding. Alternatively, the toilet seat 5 may be formed
by the toilet seat upper plate 11 and the toilet seat bottom
plate 17 engaging with each other. The toilet seat upper
plate 11 and the toilet seat bottom plate 17 are, for ex-
ample, made of thermoplastic resin such as Fiber Rein-
forced Plastics (FRP) or polypropylene (PP).

[0036] AsillustratedinFIG.4,thetoiletseatupper plate
11 includes a seating part 11a constituting a seating sur-
face (an upper surface of the toilet seat) formed in a ring
shape and inclined obliquely downward toward the bowl
part 8 side of the toilet bowl, an inner peripheral part 11b
extending downward from an inner edge of the seating
part 11a, and an outer peripheral part 11c extending
downward from an outer edge of the seating part 11a.
Thetoilet seat upper plate 11 is formed so thata thickness
of the seating part 11a is smaller than that of the inner
peripheral part 11b and the outer peripheral part 11c to
quickly transfer heat generated by the heating device 13
to the seating surface.

[0037] As illustrated in FIG. 4, the heating device 13 is
arranged on a back surface of the seating part 11ain the
cavity part 19. For example, the heating device 13 is a
heat transfer wire (heater) or the like that generate heat.
The heating device 13 may be a heater that generates
heat in accordance with an energization amount control-
led by a control device (not illustrated) disposed in the
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functional part 3. Heat transfer means (not illustrated) is
a soaking body that is disposed on the back surface of
the seating part 11a, and uniformly transfers heat from
the heater to the seating part 11a. For example, the heat-
er is extended over substantially the entire region of the
back surface of the seating part 11a via the soaking body,
and warms up the toilet seat 5 from the inner side. The
heat transfer means is, for example, a metallic member
such as aluminum. Herein, the heating device 13 is not
disposed right above the detection device 15, but the
heattransfer means is disposed right above the detection
device 15, and the heat transfer means abuts on the heat-
ing device 13 (heating means). In the example of FIG. 4,
the heating device 13 is not disposed at a part of the back
surface of the seating part 11a above the detection device
15, but the heat transfer means (soaking body) is dis-
posed. For example, the heating device 13 is not dis-
posed at a part of the back surface of the seating part
11a facing an upper surface of the detection device 15,
but the heat transfer means (soaking body) is disposed.
[0038] As the heater, what is called a tubing heater, a
sheathed heater, a halogen heater, a carbon heater, and
the like may be used. A shape of the heater may be any
of a wire shape, a sheet shape, a mesh shape, and the
like.

[0039] The soaking body is made of metallic foil and
the like having high thermal conductivity such as alumi-
num or copper.

[0040] Inthe presentembodiment, described is a case
of using a resistance heating method as the heating de-
vice 13. However, as the heating device 13, an induction
heating method for performing heating by electromag-
netic induction may be used, for example.

[0041] Asillustrated in FIG. 4, the detection device 15
is arranged in a non-contact manner with respect to the
heating device 13 in the cavity part 19. Due to this, it is
possible to reduce the possibility that the heat generated
by the heating device 13 adversely affects the detection
device 15. A detailed structure of the detection device 15
will be described later in detail in the description about
FIG. 6.

[0042] The toilet seat bottom plate 17 is a bottom plate
constituting a lower surface of the toilet seat 5. As illus-
trated in FIG. 4, a toilet seat cushion 20 is attached to
the toilet seat bottom plate 17, the toilet seat cushion 20
that supports the toilet seat 5 by being in contact with the
upper surface of the toilet bowl 7 in a state in which the
toilet seat 5 is closed. As illustrated in FIG. 4, a recessed
part 17a is formed on the toilet seat bottom plate 17 so
that part of the detection device 15 can project downward
from the toilet seat bottom plate 17. The recessed part
17a is sealed by a gasket or the like to prevent moisture
from entering the toilet seat 5 from the outside.

[0043] With the recessed part 17a, itis possible to pre-
vent the toilet seat bottom plate 17 from being deformed
by a load that is generated when the user sits on the toilet
seat5. Thatis, the recessed part 17a can reinforce a part
around the detection device 15, so that it is possible to
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suppress the possibility that an adverse effect is caused
such thatthe detection device 15 is damaged or detection
accuracy is lowered due to misalignment of the detection
device 15 in accordance with deformation of the toilet
seat bottom plate 17.

[0044] As illustrated in FIG. 4, the heat transfer sup-
pressing means 21 is disposed between the heating de-
vice 13 and the detection device 15 in the cavity part 19.
For example, the heat transfer suppressing means 21 is
an insulating material disposed between the heating de-
vice 13 and the detection device 15. For example, the
insulating material is a resin plate or a metallic plate, more
preferably, a foam heat insulating member such as ure-
thane having an excellent insulating property. The heat
transfer suppressing means 21 is formed of a vacuum
heat insulating material that reduces heat conduction by
gas by causing a periphery to be in a vacuum state, a
fibrous heat insulating material (glass wool, rock wool,
and the like) that reduces heat conduction by physical
and chemical properties, or a foamed heat insulating ma-
terial (urethane foam, polystyrene foam, and the like).
Thus, the heat transfer suppressing means 21 can re-
duce the possibility that the heat generated by the heating
device 13 adversely affects the detection device 15.
[0045] The heat transfer suppressing means 21
formed of the foamed heat insulating material is inexpen-
sive, but may be burned in a case in which abnormal heat
generation is caused due to breaking of the heater as
the heating device 13. Thus, the heat transfer suppress-
ing means 21 is preferably arranged to be separated from
the heating device 13 by a predetermined distance in a
non-contact manner.

[0046] Furthermore, the heat transfer suppressing
means 21 is preferably arranged to be in contact with the
back surface of the toilet seat bottom plate 17. Due to
this, the heat generated by the heating device 13 can be
prevented from being dissipated toward the toilet seat
bottom plate 17 side, so that a time until the heat gener-
ated by the heating device 13 is transferred to the seating
part 11a can be shortened, and energy can be saved.
The heat transfer suppressing means 21 described
above is merely an example. For example, the heat trans-
fer suppressing means may be formed of a bottom plate
having lower thermal conductivity than that of the toilet
seat upper plate 11.

3. Configuration of detection device

[0047] Next, the following describes a configuration of
the detection device with reference to FIG. 6. FIG. 6 is a
diagram illustrating an example of the configuration of
the detection device according to the embodiment of the
present invention. The configuration of the detection de-
vice 15 illustrated in FIG. 6 is merely an example. The
detection device is, for example, constituted of lens, a
light receiving sensor, a light emitting part (LED or the
like), and a housing that accommodates them.

[0048] Asiillustrated in FIG. 6, the detection device 15
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includes light emitting parts 23 configured to emit light in
response to an electric signal controlled by a control de-
vice (not illustrated) disposed in the functional part 3, a
light receiving part 25 configured to receive reflected light
from the excrement of the user corresponding to the light
emitted by the light emitting part 23, and a housing 27
for supporting the light emitting part 23 and the light re-
ceiving part 25. The detection device 15 detects the ex-
crement (especially feces) excreted by the user, and ac-
quires data related to the excrement. The detection de-
vice 15 detects, forexample, datarelated to presence/ab-
sence of the excrement and properties (a shape, a size,
hardness, a color, and the like) of the excrement.
Processing performed by the functional part 3 on the data
detected by the detection device 15 will be described
later.

[0049] The lightemitting part 23 includes, for example,
a light emitting element (not illustrated) such as a light
emitting diode (LED). The light emitting elementincluded
in the light emitting part 23 is not limited to the LED, and
various elements may be used. The light emitted from
the light emitting part 23 is not limited to white light having
a uniform wavelength of a visible ray, but may be colored
light having only a specific wavelength or invisible light
such as an infrared ray.

[0050] The light receiving part 25 includes a lens 26
and a light receiving element (not illustrated). The light
receiving element is formed of a line sensor or an area
sensor in which charge coupled device (CCD) sensors
or complementary metal oxide semiconductor (CMOS)
sensors are arranged, for example. The light receiving
part may have a configuration including a spectral func-
tion such as a spectral filter.

[0051] The present embodiment describes an aspect
in which the light emitting part 23 and the light receiving
part 25 are supported by the same housing 27, in other
words, an aspect of the detection device 15 in which the
light emitting part 23 is integrated with the light receiving
part 25. However, the detection device 15 may have an
aspect in which the light emitting part 23 and the light
receiving part 25 are respectively supported by different
housings 27, in other words, an aspect in which the light
emitting part 23 and the light receiving part 25 are sep-
arately arranged, and functions thereof execute the func-
tion of the detection device 15.

[0052] The light emitting part 23 and the light receiving
part 25 may be adversely affected by heat generation by
the heating device 13. Specifically, when the light emit-
ting part 23 isused in an environment in which an ambient
temperature is high, a component such as a capacitor
disposed on a power source substrate part may be dam-
aged, or detection accuracy may be lowered because
service life of the light emitting element is shortened and
luminous intensity varies. In the light receiving part 25,
detection sensitivity by the light receiving element may
vary when the user appropriately adjusts adegree of heat
generation by the heating device 13. Due to this, fluctu-
ations and variations may be caused in accuracy in one
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time of detection of excrement, or accuracy in continuous
detection of excrement over time.

4. Arrangement position of detection device

[0053] Subsequently, the following describes an ar-
rangement position of the detection device with reference
to FIG. 2 to FIG. 5.

[0054] The detection device 15 is arranged at a posi-
tion not opposed to the rim water discharge port 9a. For
example, as illustrated in FIG. 2, in a case in which the
rim water discharge port 9a is disposed on a left side in
a left and right direction of the toilet bowl 7, the detection
device 15 is arranged on a right side in the left and right
direction of the toilet bowl 7. Thus, washing water dis-
charged from the rim water discharge port 9a can be
prevented from splashing on the detection device 15.
[0055] If a waterdrop adheres to the lens 26 of the de-
tection device 15, detection accuracy for excrement by
the detection device 15 may be lowered due to diffuse
reflection of light or attenuation of light intensity that is
caused when reflected light from the excrement passes
through the waterdrop, or due to fur precipitated when
the waterdrop is dried. With the arrangement position
described above, it is possible to reduce the possibility
that the sensitivity of the detection device 15 is adversely
affected by the washing water discharged from the rim
water discharge port 9a.

[0056] The arrangement position of the detection de-
vice 15 is not limited to the arrangement example de-
scribed above so long as the washing water discharged
from the rim water discharge port 9a does not splash on
the detection device 15. Thus, for example, as illustrated
in FIG. 3, in a case in which the rim water discharge port
9a disposed on the right side in the left and right direction
of the toilet bowl! 7 discharges the washing water toward
a rear side of the toilet bowl, the detection device 15 may
be arranged to be closer to a front side of the toilet bowl
than the rim water discharge port 9a on the right side in
the left and right direction of the toilet bowl 7.

[0057] As illustrated in FIG. 5, the light emitting parts
23 and the light receiving part 25 included in the detection
device 15 are arranged to project from the toilet seat bot-
tom plate 17 via the recessed part 17a disposed on the
toilet seat bottom plate 17. Due to this, a distance be-
tween the heating device 13 and each of the light emitting
parts 23 and the light receiving part 25 can be sufficiently
long. Thus, itis possible to reduce the possibility that the
heat generated by the heating device 13 adversely af-
fects the light emitting parts 23 and the light receiving
part 25.

[0058] Asillustrated in FIG. 4, the detection device 15
is arranged on an inner side than the inner periphery of
the rim part 9. More specifically, the detection device 15
is arranged along the inner peripheral part 11b of the
toilet seat upper plate 11. The toilet seat 5 has a shape
partially projecting toward an inner side with respect to
the inner periphery of the rim part 9, so that, by arranging
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the detection device 15 along the inner peripheral part
11b of the toilet seat upper plate 11, the light emitting
part 23 and the light receiving part 25 included in the
detectiondevice 15 can be arranged to project downward
with respect to the upper surface of the rim part 9. Due
to this, a distance between the heating device 13 and
each of the light emitting parts 23 and the light receiving
part 25 can be more sufficiently long. Additionally, the
detection device 15 is arranged on the inner side with
respect to the inner peripheral surface of the rim part 9,
so that the washing water turning along the inner periph-
eral surface of the rim part 9 can be prevented from easily
splashing on the detection device 15. Thus, itis possible
to further reduce the possibility that the heat generated
by the heating device 13 adversely affects the light emit-
ting parts 23 and the light receiving part 25.

[0059] Asillustrated in FIG. 5, the detection device 15
is hooked on a rim part 17b formed on an inner peripheral
surface of the recessed part 17a. Specifically, part of the
detection device 15 is hung on the rim part 17b to be
hooked thereon. Due to this, the detection device 15 is
configured to be detachable with from the rim part 17b.
With a configuration in which a cover that can screen the
recessed part 17a can be hooked on the rim part 17b in
a case of not mounting the detection device 15 on the
rim part 17b, the toilet seat bottom plate 17 can be made
uniform regardless of presence/absence of the detection
device 15.

5. Data analysis

[0060] The following describes data analysis related
to properties such as a shape and a color of the excre-
ment (feces) detected by the detection device with ref-
erence to FIG. 7 and FIG. 8. The following describes a
case in which a control device disposed in the functional
part 3 performs processing of data analysis related to the
shape and the color of the excrement (feces) by way of
example. The data analysis may be performed by an ex-
ternal device (notillustrated) thatis connected to the toilet
seat device 2 or the detection device 15 in a wired or
wireless manner.

5-1. Shape of excrement

[0061] First, the following describes data analysis re-
lated to the shape of the excrement with reference to
FIG. 7. FIG. 7 is adiagramiillustrating an example of data
analysis of the shape of the excrement.

[0062] AnobjectOB1inFIG.7 schematically indicates
the excrement (feces) as a detection target, and the fol-
lowing describes an outline of how the shape of the ex-
crement is measured by using the object OB1 as an ex-
ample. In the following description, a longitudinal direc-
tion of the object OB1 is assumed to be an upper and
lower direction, and a direction orthogonal to the longi-
tudinal direction (lateral direction) is assumed to be a
horizontal direction. The object OB1 falls in a direction
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along the upper and lower direction.

[0063] Each of measurement results RS1to RS3 is a
graph indicating a reflectance of reflected light from the
excrement detected by each pixel included in the light
receiving element. Each of the measurementresults RS1
to RS3 indicates a measurement result corresponding to
each position in the upper and lower direction of the ob-
ject OB1. The measurement result RS1 indicates a
measurement result corresponding to an upper end part
of the object OB1. The measurement result RS2 indi-
cates a measurement result corresponding to a center
part in the upper and lower direction of the object OB1.
The measurement result RS3 indicates a measurement
result corresponding to a lower end part of the object
OB1.

[0064] The control device disposed in the functional
part 3 detects presence/absence of a reflectance of each
pixel received by the light receiving element. The control
device obtains a peak value from pixels each having a
reflectance. In each of the measurement results RS1 to
RS3, center portions are the peak value. For example,
in the measurement result RS2, the control device spec-
ifies that a pixel X0 is a pixel having the peak value.
[0065] When the control device compares differences
in reflectances of the pixel having the peak value and an
adjacent pixel, and in a case in which a reflectance equal
to or larger than a predetermined value or equal to or
smaller than the predetermined value is confirmed, the
control device estimates that the light is reflected light
from the excrement.

The control device performs the same processing about
a color.

[0066] In a case of confirming that the light is the re-
flected light from the excrement, the control device further
performs the same processing on a pixel adjacent to the
former pixel. Due to this, the control device grasps an
end of the excrement, and estimates a width of the ex-
crement. For example, in the measurement result RS2,
the control device estimates that a range from a pixel X1
to a pixel X2 is the excrement. In the measurement result
RS1, the control device estimates that a width L narrower
than the range from the pixel X1 to the pixel X2 in the
measurement result RS2 is the width of the excrement.
The control device analyzes the shape of the excrement
by stacking the measurement results RS1 to RS3 or the
like. In the example of FIG. 7, the control device analyzes
the shape such that the portion corresponding to the
measurement result RS2 (center part) has the largest
width, and the width is reduced as being closer to the
portion corresponding to the measurement result RS1
(upper end part) or the portion corresponding to the
measurement result RS3 (lower end part).

[0067] Through the processing described above, the
toilet seat device 2 detects the object OB1 falling from
the user toward the bowl part 8 of the toilet bowl 7. For
example, the lower end part, the center part, and the
upper end part of the object OB1 as falling excrement
pass through the front side facing the light emitting part
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23 and the light receiving part 25 in this order, and the
object OB1 is detected from bottom to top. Specifically,
the object OB1 as falling excrement is detected in order
of the measurement result RS3, the measurement result
RS2, and the measurement result RS1. Due to this, the
toilet seat device 2 can detect the excrement (feces) fall-
ing from the user. The toilet seat device 2 may detect the
excrement submerged in sealing water in the bowl part
8 instead of the falling excrement.

5-2. Color of excrement

[0068] First, the following describes data analysis re-
lated to a color of the excrement with reference to FIG.
8. FIG. 8 is a diagram illustrating an example of data
analysis of a color of the excrement. The same point as
thatin FIG. 7 is denoted by the same reference numeral,
for example, and the description thereof will be appropri-
ately omitted.

[0069] An object OB2in FIG. 8 indicates virtual excre-
ment (feces), and is different from the object OB1 in FIG.
7 in that the object OB2 includes a blood region BD at
the center part. The measurement results RS1 to RS3
illustrated in FIG. 8 correspond to the measurement re-
sults RS1 to RS3 of the object OB1in FIG. 7 notincluding
the blood region BD.

[0070] The control device specifies a pixel having a
peak value with respect to light at a wavelength having
a characteristic reflectance for blood in light emitted to
the object OB2 as the excrement. For example, the con-
trol device specifies a pixel having a peak value with re-
spect to light including a wavelength of 670 nm having a
characteristic reflectance for blood in the light emitted to
the object OB2 as the excrement.

[0071] Thereafter, the control device calculates a re-
flectance with respect to light at another wavelength de-
tected by the pixel having the peak value. The control
device estimates a color based on a ratio of the reflect-
ance with respect to the other wavelength including 670
nm detected by the above pixel. A measurement result
RS4 illustrated in FIG. 8 indicates a measurement result
for a point including the blood region BD like the object
OB2. For example, the measurement result RS4 illus-
trated in FIG. 8 indicates a measurement result in a case
of emitting light not including 670 nm to the portion in-
cluding the blood region BD of the object OB2.

[0072] The wavelength having a characteristic reflect-
ance for blood is not limited to 670 nm, but may fall within
a range from 600 nm to 800 nm. This is because, in a
case in which blood adheres to the feces, a reflectance
with respect to the color of the blood is more obviously
detected than the color of the feces in this wavelength
band.

[0073] The following describes a relation between the
excrement and the blood with reference to FIG. 9. FIG.
9 is a diagram illustrating an example of the relation be-
tween the excrement and the blood. A graph GR1 illus-
trated in FIG. 9is a diagramiillustrating a relation between
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reflection of the feces and reflection of the blood adhering
to the feces for each wavelength.

[0074] Aline FL1 in the graph GR1 in FIG. 9 indicates
areflectance for each wavelength (about 600 nm to about
870 nm) with respect to the excrement (feces). As indi-
cated by the line FL1inFIG. 9, in a case of the excrement
(feces), the reflectance is increased as the wavelength
becomes longer. As indicated by the line FL1 in FIG. 9,
in a case of the excrement (feces), a reflectance in the
vicinity of 600 nm is the lowest, and a reflectance in the
vicinity of 870 nm is the highest. A line BD1 in the graph
GR1inFIG. 9indicates areflectance for each wavelength
(about 600 nm to about 870 nm) with respect to the blood
adhering to the feces. As indicated by the line BD1 in
FIG. 9, in a case of the blood adhering to the feces, a
difference between the reflectance in the vicinity of 670
nm and the line FL1 becomes the smallest, and the dif-
ference between the reflectance and the line FL1 be-
comes larger with distance from 670 nm.

[0075] Inthe graph GR1in FIG. 9, a ratio of the reflect-
ance of the blood adhering to the feces to the reflectance
of the feces becomes the largest in the vicinity of 670
nm, and becomes smaller with distance from 670 nm. In
this way, in the graph GR1 illustrated in FIG. 9, the ratio
of the reflectance of the blood adhering to the feces to
the reflectance of the feces is large at the wavelength of
670 nm, and the ratio of the reflectance of the blood to
the reflectance of the feces is small at the wavelength of
870 nm.

[0076] Thus, the toilet seat device 2 can detect the
blood adhering to the excrement (feces) based on the
ratio between reflectances at each wavelength as de-
scribed above. The toilet seat device 2 can also analyze
the color of the excrement based on the ratio between
reflectances at each wavelength as described above.
This point is described below with reference to FIG. 10
andFIG. 11.FIG. 10 and FIG. 11 are diagramsiillustrating
an example of data analysis of the color of the excrement.
[0077] Measurement results RS11 to RS13 illustrated
in FIG. 10 indicate measurement results in a case in
which pieces of excrement (feces) of different colors are
set as measurement targets. For example, the color of
the excrement (feces) as the measurement target may
become darker in order of the measurement results
RS11,RS12, and RS13. For example, the measurement
result RS11 may be a measurement result of ocher ex-
crement (feces), the measurement result RS12 may be
a measurement result of brown excrement (feces), and
the measurement result RS13 may be a measurement
result of dark brown excrement (feces) .

[0078] Each of LED#1, LED#2, and LED#3 indicated
by the measurement results RS11 to RS13in FIG. 10 is
a light emitting element that emits light, and each curve
of LED#1, LED#2, and LED#3 indicates a relation be-
tween the pixel and the reflectance. Each of LED#1,
LED#2, and LED#3 may be a light emitting element that
emits light in any wavelength region.

[0079] Forexample, as the color of the feces is darker,
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the reflectance with respectto each wavelength becomes
smaller. In the example of FIG. 10, among the measure-
ment results RS11 to RS13, in the measurement result
RS13 in which the color of the excrement (feces) is the
darkest, the reflectance with respect to each wavelength
becomes small and the ratio of each reflectance be-
comes large.

[0080] On the other hand, for example, as the color of
the feces becomes lighter, the reflectance with respect
to each wavelength becomes larger. In the example of
FIG. 10, among the measurement results RS11to RS13,
in the measurement result RS11 in which the color of the
excrement (feces) is the lightest, the reflectance with re-
spect to each wavelength becomes large and the ratio
of each reflectance becomes small. For example, as the
color becomes lighter, light at each wavelength is more
strongly reflected, so that a difference between reflect-
ances at respective wavelengths becomes small.
[0081] Thus, the toilet seat device 2 can classify the
color of the excrement (feces) by performing analysis
based on a relevance between the wavelength and the
reflectance as described above. For example, the toilet
seat device 2 classifies the color of the excrement (feces)
in each measurement process by classifying the meas-
urement results RS11 to RS13 based on the ratio of the
reflectance with respect to each of LED#1, LED#2, and
LED#3 as in a classification result RS21 illustrated in
FIG. 11.

[0082] For example, the toilet seat device 2 classifies
the color of the excrement (feces) in each of the meas-
urement results RS11 to RS13 by using a ratio between
the reflectance of LED#1 and the reflectance of LED#2,
or a ratio between the reflectance of LED#3 and the re-
flectance of LED#2. For example, assuming that "reflect-
ance of LED#1/ reflectance of LED#2" is the X-axis and
"reflectance of LED#3/ reflectance of LED#2" is the Y-
axis, the toilet seat device 2 classifies the color of the
excrement (feces) in each measurement process in ac-
cordance with a position of each of the measurement
results RS11 to RS13. For example, in a case in which
the ratio is smaller than X1 in the X-axis direction and
smaller than Y1 in the Y-axis direction, the toilet seat
device 2 classifies the color of the excrement (feces) in
this measurement process into "ocher". For example, in
a case in which the ratio is equal to or larger than X1 and
smaller than X2 in the X-axis direction, and equal to or
largerthan Y1 and smaller than Y2 in the Y-axis direction,
the toilet seat device 2 classifies the color of the excre-
ment (feces) in this measurement process into "brown".
For example, in a case in which the ratio is equal to or
larger than X2 in the X-axis direction and equal to or
largerthan Y2 in the Y-axis direction, the toilet seat device
classifies the color of the excrement (feces) in this meas-
urement process into "dark brown". The above method
is merely an example, and the toilet seat device 2 may
classify the color of the excrement (feces) in each meas-
urement process by using any method.
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6. Another configuration of toilet seat device

[0083] The configuration of the toilet seat device 2 de-
scribed above is merely an example, and the configura-
tion of the toilet seat device 2 is not limited thereto. An
opening may be formed on the toilet seat bottom plate
17 of the toilet seat device 2. For example, the toilet seat
device 2 may have an opening 17a disposed on the toilet
seat bottom plate 17 in place of the recessed part 17a of
the toilet seat bottom plate 17. For example, the opening
17a communicates with an internal space of the toilet
seat 5 and an external space. The toilet seat device 2
having this configuration is described below with refer-
ence to FIG. 12. FIG. 12 is a diagram illustrating an ex-
ample of the toilet seat device having another configura-
tion. For example, FIG. 12 is an enlarged view of a cross
section of the toilet seat device 2 having the opening 17a
in place of the recessed part 17a, viewed along the line
A-Ain FIG. 2. The configuration of the toilet seat device
2 illustrated in FIG. 12 is the same as the configuration
of the toilet seat device 2 described above except that
the recessed part 17a is the opening 17a, so that de-
scription about the same point as that in the above de-
scription will be appropriately omitted.

[0084] In the example of FIG. 12, a clearance is dis-
posed between the detection device 15 and the heat
transfer suppressing means 21 formed of an insulating
material. The clearance herein is a space filled with air,
for example. A region surrounded by the heat transfer
suppressing means 21, the toilet seat bottom plate 17,
and the detection device 15 in FIG. 12 corresponds to
the clearance between the heat transfer suppressing
means 21 and the detection device 15. In this way, in the
example of FIG. 12, the clearance is disposed between
the heating device 13 and the heat transfer suppressing
means 21 formed of the insulating material, and between
the heat transfer suppressing means 21 and the detec-
tion device 15. The clearance between the heat transfer
suppressing means 21 and the detection device 15 pref-
erably has a size equal to or larger than 0.3 mm. That is,
a distance between the heat transfer suppressing means
21 and the detection device 15 is preferably equal to or
longer than 0.3 mm. The heat transfer suppressing
means 21 formed of the insulating material is installed at
a position closer to the detection device 15 than the heat-
ing device 13.

[0085] Inthe example of FIG. 12, the detection device
15 is arranged so that part of the detection device 15
projects from the toilet seat bottom plate 17 and the rest
thereof is embedded inside the toilet seat 5. In this way,
the detection device 15 is arranged to pass through the
opening 17a so that part of the detection device 15
projects from the toilet seat bottom plate 17 and the rest
thereof is embedded inside the toilet seat 5. Additionally,
a length in a height direction of the part of the detection
device 15 embedded inside the toilet seat 5 is shorter
than a distance between the heating device 13 and the
detection device 15. Inthe example of FIG. 12, adistance
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between an upper surface of the detection device 15 and
abottom surface of the toilet seat bottom plate 17 is short-
er than the shortest distance between the heating device
13 and the detection device 15.

[0086] The embodiment and modifications described
above can be appropriately combined with each other in
a range of causing no contradiction between pieces of
processing content.

[0087] According to an aspect of the embodiment, it is
possible to reduce the possibility that the heat generated
by the heating device that heats the toilet seat adversely
affects the detection device for optically detecting excre-
ment disposed in the toilet seat.

[0088] Although the invention has been described with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are notto be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the basic teaching
herein set forth.

[0089]

closet bowl device
toilet seat device
functional part

toilet lid

toilet seat

water discharge nozzle
toilet bowl 7

bowl part

rim part

9a rim water discharge port
11 toilet seat upper plate
13 heating device

15 detection device

17 toilet seat bottom plate

© 00N O WN -

17a  recessed part

17b  rim part

19 cavity part

21 heat transfer suppressing means

23 light emitting parts
25 light receiving part

Claims

1. A toilet seat device configured to be attached to an
upper part of a closet bowl on which a bowl part for
receiving excrement is formed, the toilet seat device
comprising:

a toilet seat upper plate constituting a seating
surface on which a user sits;

a toilet seat bottom plate joined with the toilet
seat upper plate to be opposed to the closet
bowl;

a heating device disposed between the toilet
seat upper plate and the toilet seat bottom plate
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to heat the toilet seat upper plate; and

a detection device disposed on the toilet seat to
optically detect the excrement, wherein

the detection device is arranged in a non-contact
manner with respect to the heating device.

The toilet seat device according to claim 1, compris-
ing heat transfer suppressing means configured to
suppress transfer of heat generated by the heating
device to the detection device.

The toilet seat device according to claim 2, wherein

the heat transfer suppressing means is consti-
tuted of an insulating material having an insulat-
ing function, and

the insulating material is arranged between the
heating device and the detection device.

The toilet seat device according to claim 3, wherein
a clearance is disposed between the insulating ma-
terial and the heating device, and between the insu-
lating material and the detection device.

The toilet seat device according to claim 1, wherein

the heating device is not disposed right above
the detection device, but heat transfer means is
disposed right above the detection device, and
the heat transfer means abuts on the heating
device.

The toilet seat device according to claim 1, wherein
the detection device is arranged so that part of the
detection device projects from the toilet seat bottom
plate and the rest of the detection device is embed-
ded inside the toilet seat.

The toilet seat device according to claim 6, wherein
alength in a height direction of the part of the detec-
tion device embedded inside the toilet seat is shorter
than a distance between the heating device and the
detection device.

A closet bowl device comprising:

a rim water discharge port configured to dis-
charge washing water along a rim part of the
closet bowl;

the closet bowl; and

the toilet seat device according to claim 1 at-
tached to an upper part of the closet bowl.

The closet bowl device according to claim 8, wherein
the detection device is arranged at a position not
opposed to the rim water discharge port.

10. The closetbowl device according to claim 8, wherein
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the detection device is arranged on an inner side
than an inner periphery of the rim part.
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