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(54) BIOLOGICAL INFORMATION MEASUREMENT SYSTEM

(57) It is an object of the present invention to provide
a biological information measurement system capable of
notifying poor physical condition. The present invention
is a system (1) that measures physical condition on the
basis of defecation gas, and that includes: a test subject
identification device; a suction device (18) that sucks gas
in a bowl; a gas detector (20) that reacts to methyl mer-
captan gas contained in the sucked gas; a control device
(22) that controls the suction device and the gas detector;
a storage device that stores first detection data; a data
analyzer that analyzes physical condition of a test subject
on the basis of time-dependent change in a plurality of
first detection data items that is acquired in a defecation
act performed multiple times in a predetermined period;
and an output device that outputs an analysis result.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a biological in-
formation measurement system, and more particularly
to a biological information measurement system that
measures physical condition of a test subject on the basis
of defecation gas discharged in a bowl of a toilet installed
in a toilet installation room.

Description of the Related Art

[0002] In recent years, a mortality rate caused by can-
cer extremely decreases due to evolution of a diagnosis
technique for serious illness, such as cancer, and of a
technique of cancer treatment, with evolution of medical
technology. However, presenting to a hospital at regular
intervals for diagnosis to prevent cancer burdens a pa-
tient. In contrast, many patients actually present to a hos-
pital after realizing wrong physical condition, and thus
unfortunately still many people have cancer. In addition,
no practical device for preventing cancer has been de-
veloped yet, so that it cannot be said that cancer preven-
tion is sufficiently achieved.
[0003] In light of the circumstances, the present inven-
tors have studied for a long time with a strong desire for
manufacturing a device that is really required in the mar-
ket, such as a device capable of more simply and easily
diagnosing serious illness, such as cancer, at home with-
out presenting to a hospital, to achieve prevention or early
treatment of serious illness.
[0004] The present applicants have developed devic-
es, such as: a device that is mounted in a seat of a West-
ern-style toilet to collect defecation gas discharged into
a bowl when a test subject defecates to acquire the
amount of stool discharged on the basis of a concentra-
tion of carbon dioxide contained in the defecation gas as
a biological information index (refer to Patent Literature
1: Japanese Patent No. 5131646); and a device in which
a deodorizing device assembled in a seat of a flush toilet
sucks defecation gas that is discharged together when
a test subject defecates so that a carbon dioxide gas
sensor measures a concentration of carbon dioxide of
the gas sucked to allow intestinal conditions of a test
subject to be estimated on the basis of the measured
concentration of carbon dioxide (refer to Patent Literature
2: Japanese Patent No. 5019267). Unfortunately, these
devices estimate only current intestinal conditions, so
that it is impossible to achieve a purpose of the present
inventors to enable serious illness, such as cancer, to be
simply and easily diagnosed, as well as to enable a risk
state of the serious illness to be simply and easily ac-
quired. In addition, there is also known a fart detector in
which gas sensor is arranged so as to be brought into
contact with air near an excretory organ of a human to

detect a fart on the basis of a peak value of output of the
gas sensor (refer to Patent Literature 3: Japanese Patent
Laid-Open No. 2003-90812). In the fart detector, a tube
inserted into an excretory organ of a patient staying in
bed in a diaper or underwear worn by the patient is drawn,
and air is sucked through the tube by a suction pump to
collect a fart of the patient. In addition, the fart detector
only distinguishes a fart and urination on the basis of a
half-value width of a peak value of output of the gas sen-
sor so that a doctor checks whether a fart is discharged
after an appendix operation, or time to replace a diaper
is detected, whereby it is impossible to achieve the pur-
pose of the present inventors. Meanwhile, Japanese Pat-
ent Laid-Open No. 2014-160049 (Patent Literature 4) dis-
closes a portable type apparatus for measuring a risk of
colorectal cancer that includes a sensor for measuring
methyl mercaptan gas from components of a fart dis-
charged by a test subject, a calculation unit for calculating
a concentration of the methyl mercaptan gas measured
by the sensor, and a display, to estimate a risk of acquir-
ing colorectal cancer.
[0005] Japanese Patent Laid-Open No. 9-43182 (Pat-
ent Literature 5) describes a biological monitoring device.
In the biological monitoring device, a fabric T-bandage
to which gas sensor is attached is provided so that the
gas sensor is arranged near an anus to detect a fart dis-
charged from the anus. A signal from the gas sensor is
transmitted to a processor to be stored in a memory. It
is also known that data stored in a memory is compared
with previous data, and that a warning is displayed in a
display device if there is abnormality, such as a large
difference.
[0006] Japanese Patent No. 3525157 (Patent Litera-
ture 6) describes a method of measuring components of
flatus. In the method of measuring components of flatus,
a sampling tube is arranged at a portion in a seat of a
toilet. When a person to be measured turns on a main
switch of a device, a suction pump is operated to suck
gas near an anus. An index gas detector always meas-
ures a concentration of carbonic acid gas in the gas
sucked, and a control/arithmetic processing unit recog-
nizes that a flatus has been diffused if the concentration
measured steeply increases. If a flatus is diffused, an-
other suction pump starts operating to allow a part of gas
sucked to be inserted into a sample measuring tube. An
inserted sample is fed into a column so that gas compo-
nents are separated to be ionized. It is also known that
the amount of ionization is converted into an electric sig-
nal so that a concentration of gas components of a de-
tection object in the flatus is measured.
[0007] Japanese Patent Laid-Open No. 2014-206945
(Patent Literature 7) describes a health information utili-
zation system. In the health information utilization sys-
tem, personal health information on health management,
inputted from a terminal device, is individually stored in
a database of each of a plurality of data centers, and an
analysis server device reads out the personal health in-
formation to analyze it. A big data creation server device
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searches the personal health information under a specific
condition to create big data and store it. The health in-
formation utilization system allows health content based
on knowledge in a special field to be browsed at a terminal
device, and stores the personal health information in the
plurality of data centers to manage it, as well as allows
a health determination result acquired by applying auto-
matic determination processing to the personal health
information, and a health determination result acquired
by determination processing applied by an expert, to be
browsed at a terminal. The system described above is
also known.
[0008] In order to develop a device capable of diag-
nosing serious illness, such as cancer, in recent years,
it has been known that there is a correlation between a
disease of colorectal cancer and components of a flatus
contained in a fart and a stool. Specifically, colorectal
cancer patients have more methyl mercaptan gas con-
taining a sulfur component, in components of flatus, as
compared with healthy people.
[0009] Components of flatus are discharged along with
a stool, as a fart and defecation gas, during defecation.
Thus, the present inventors, as published in Nihon Keizai
Shimbun issued January 5, 2015, have studied on the
assumption that measuring a specific gas, such as me-
thyl mercaptan gas, in a fart and defecation gas, dis-
charged during defecation, enables colorectal cancer in
the intestine to be found out, as with Patent Literature 4
above, and the like. However, a measuring device capa-
ble of accurately measuring only this specific gas, such
as methyl mercaptan gas, is very expensive and large in
size. In addition, methyl mercaptan gas is contained in
minute amount in defecation gas, and is contained in less
amount than the minute amount in a stage before getting
cancer. As a result, it is very difficult to measure the me-
thyl mercaptan gas, and thus the present inventors have
been faced with a problem in which it is not realistic in
cost and size that at least this kind of gas analyzer ca-
pable of accurate measurement is assembled in a house-
hold toilet device to be widely used as a consumer prod-
uct.
[0010] However, the present inventors continue to
study by having strong feeling for necessity of providing
a device that is capable of allowing general consumers
to readily purchase it, and capable of simply and easily
performing diagnosis at home, in order to reduce the
number of people who have a serious illness, such as
cancer, as far as possible, and then finally find out a tech-
nical solution for realizing the device.
[0011] It is an object of the present invention to provide
a diagnosis system that is capable of allowing general
consumers to readily purchase it, as well as capable of
measuring defecation gas at home to prevent people
from having a serious disease, such as a cancer, or urg-
ing people to present to a hospital to receive treatment
under a moderate condition, the diagnosis system being
really required in the market, having high practicality.

SUMMARY OF THE INVENTION

[0012] In order to solve the problem described above,
the present invention is a biological information meas-
urement system that measures physical condition of a
test subject on the basis of defecation gas discharged
into a bowl of a flush toilet installed in a toilet installation
space, and the biological information measurement sys-
tem includes: a test subject identification device for iden-
tifying a test subject who uses the flush toilet; a suction
device that sucks gas in the bowl into which the defeca-
tion gas was discharged by the test subject; a gas de-
tector provided with a gas sensor that is sensitive to me-
thyl mercaptan gas of odiferous gas, containing a sulfur
component, as well as to odiferous gas other than the
methyl mercaptan gas, included in the defecation gas
sucked by the suction device; a control device that con-
trols the suction device and the gas detector; a storage
device that stores first detection data acquired by the gas
detector for each test subject identified by the test subject
identification device; a data analyzer that analyzes phys-
ical condition of a test subject on the basis of time-de-
pendent change in a plurality of first detection data items
that is detected in a defecation act performed multiple
times in a predetermined period, and that is stored in the
storage device; and an output device that outputs an
analysis result acquired by the data analyzer.
[0013] Heretofore, there has been actually no effective
device other than diagnosis at hospital for checking
whether people have serious illness, such as cancer, or
for checking people for prevention of serious illness. In
contrast, according to the present invention, general con-
sumers can simply and easily purchase the device to
perform measurement at home. In addition, it is possible
to allow a test subject to be prevented from having a
serious disease, such as cancer, or to present to a hos-
pital to receive treatment under a moderate condition, by
only performing an excretory act as usual to measure
defecation gas discharged during defecation without
making an effort to perform additional measurement ac-
tion. In this way, the present invention achieves an ex-
cellent effect of enabling a device that is really required
in the market to be realized and a diagnosis system hav-
ing high practicality to be provided.
[0014] Before advantageous effects of the present in-
vention is specifically described, a technical idea of al-
lowing a system to be widely used at standard home as
a consumer product will be described. Key point of the
idea are reverse thinking and effective simplified knowl-
edge acquired by understanding characteristics of seri-
ous illness, such as cancer, and using the characteristics.
[0015] Specifically, one of key points of a system of
the present invention is acquired by reverse thinking of
a device installed at each home by which people are not
diagnosed as having serious illness, such as cancer.
That is, a test subject of general consumers really wants
to know whether to be in a stage before having cancer
(hereinafter this stage is referred to as ahead-disease),

3 4 



EP 3 051 290 A1

4

5

10

15

20

25

30

35

40

45

50

55

instead of whether to have cancer, to recognize an in-
creasing a risk of cancer to improve a future life for pre-
venting having cancer. Thus, it is thought that a device
capable of allowing health people to accurately recognize
a risk of cancer to improve physical condition for prevent-
ing having cancer is worth to a device required at stand-
ard home.
[0016] Another key point of the system of the present
invention is acquired by a simplified idea that a device
capable of diagnosing a specific kind of cancer, such as
a rectal cancer, or diagnosing an increasing risk of a spe-
cific kind of cancer, is unnecessary. The idea is acquired
from characteristics of a test subject who is anxious about
any kind of cancer instead of about a specific kind of
cancer, such as a rectal cancer. Thus, the inventors have
simply thought that accuracy of measurement capable
of identifying a kind of cancer is unnecessary, on the
basis of an assumption that it is quite unnecessary to
identify a kind of cancer instead of an assumption that
device has a commercial value if diagnosing a specific
kind of cancer.
[0017] Yet another key point of the system of the
present invention is acquired by a simplified idea that
extremely low diagnosis accuracy for each excretory act
may be allowed. The idea is acquired on the basis of
characteristics of cancer that develops for a long time,
such as a few years, so that an occasion of diagnosis
occurs for a long time by year. Thus, it is found that in-
fluence of even low diagnosis accuracy at one time does
not substantially matter if a device is provided to allow
healthy people to reduce their risk for having cancer, by
themselves, whereby an effective simplified idea based
on the matter found becomes one of the keys.
[0018] Specific effects of a system in accordance with
the present invention configured on the basis of the
knowledge and the effective simplified idea described
above will be described below.
[0019] In the present invention, since defecation gas
discharged into a bowl of a toilet is measured to analyze
physical condition of a test subject, it is possible to per-
form diagnosis by allowing a test subject to only defecate
as usual without requiring an effort to perform measure-
ment action. Requiring no effort allows the test subject
to have no burden, so that it is possible to continue meas-
urement for a long time to reliably acquire information on
a change in health condition, and on a state where a risk
of cancer is increasing.
[0020] In addition, in the present invention, no sensor
for measuring methyl mercaptan gas at a pinpoint is used,
and a sensor that is widely sensitive also to odiferous
gas other than the methyl mercaptan gas, in defecation
gas, is used. If the sensor for measuring methyl mer-
captan gas at a pinpoint is used, it is possible to reliably
detect a colorectal cancer because there is a correlation
between the amount of methyl mercaptan gas and a
colorectal cancer, and also to reliably find that a risk of
cancer is increasing from the amount thereof. However,
it is found that it is impossible to determine that a risk of

cancer is increasing unless a risk of cancer increases to
some extent to increase the amount of methyl mercaptan
gas, whereby the sensor is unsuitable for the present
invention having an object to prevent people from having
cancer.
[0021] In contrast, the sensor that is widely sensitive
to odiferous gas is capable of detecting not only a state
where a risk of cancer is increasing, but also a risk of
cancer from wrong physical condition. Specifically, first
if a risk of cancer increases, a very strong odiferous gas
containing a sulfur component, such as methyl mer-
captan gas or hydrogen sulfide, increases in amount.
Then, the sensor that is widely sensitive to odiferous gas
is capable of detecting increase of this kind of gas. As
described later, although the amount of odiferous gas
temporarily increases due to change of physical condition
by day, a state of having an increased very strong odif-
erous gas containing a sulfur component, such as methyl
mercaptan gas or hydrogen sulfide, continues for a long
time if people have cancer. Thus, even if a sensor that
is widely sensitive to odiferous gas other than methyl
mercaptan gas in defecation gas is used, it is possible
to determine that there is a high possibility of disease of
cancer to cause a risk of cancer to increase if the amount
of gas is high for a long time. Accordingly, the sensor that
is widely sensitive also to odiferous gas serves also as
a sensor for measuring methyl mercaptan gas at a pin-
point in this point.
[0022] The present invention uses a gas detector that
is sensitive not only to methyl mercaptan gas but also to
odiferous gas other than methyl mercaptan gas, in def-
ecation gas, so that only the amount of odiferous gas in
the defecation gas can be detected, but the amount of
methyl mercaptan gas cannot be measured, whereby it
is impossible to accurately identify a state of cancer. How-
ever, the present inventors find out that using gas detec-
tor that is sensitive not only to methyl mercaptan gas, but
also to odiferous gas other than methyl mercaptan gas,
in defecation gas, allows a device to effectively serve as
a device for preventing a state where a risk of cancer
increases in healthy people, and a risk, such as having
cancer. Specifically, healthy people have a small total
amount of methyl mercaptan gas and odiferous gas other
than the methyl mercaptan gas. In contrast, a total
amount of methyl mercaptan gas and odiferous gas other
than the methyl mercaptan gas temporarily increases
due to deterioration of intestinal environment other than
having cancer. The deterioration of intestinal environ-
ment is specifically caused by the following, such as ex-
cessive obstipation, a kind of meal, lack of sleep, crap-
ulence, excessive drinking, and excessive stress. It can
be said that each of these causes is a bad living habit.
The bad living habit will result in cancer, however, there
is no means of recognizing a risk of cancer state even if
the risk of cancer increases, and thus many people con-
tinue the bad living habit on the basis of a convenient
assumption that the many people themselves survive.
[0023] In this way, performing the bad living habit as
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described above increases all or any one of odiferous
gases in defecation gas, such as methyl mercaptan, hy-
drogen sulfide, acetic acid, trimethylamine, or ammonia.
In contrast, the present invention analyzes physical con-
dition on the basis of detection data acquired by gas de-
tector that detects not only methyl mercaptan gas, but
also odiferous gases other than methyl mercaptan gas,
such as hydrogen sulfide, acetic acid, trimethylamine, or
ammonia, in defecation gas. Thus, an analysis result
based on a total amount of the odiferous gas in the def-
ecation gas reflects a result caused by a wrong physical
condition and a bad living habit, of a test subject, so that
the analysis result is usable as an index based on objec-
tive data for improving a physical condition and a living
habit in which this kind of risk of cancer may increase, or
is usable as an effective index for maintaining a health
condition to reduce a risk of having cancer, whereby it is
found that the analysis result acts on the object of im-
proving a living habit and reducing a risk of cancer in an
extremely effective manner to achieve an excellent ef-
fect.
[0024] In this way, the present invention measures me-
thyl mercaptan gas and odiferous gas other than the me-
thyl mercaptan gas to enable measurement capable of
notifying a state where a risk of cancer may increase,
and a suitable warning of having cancer if this kind of
state continues for a long time, to a test subject. The so-
called reverse thinking allows knowledge suitable for the
object of reducing people having cancer to be found out.
[0025] In addition, since the present invention uses a
sensor that is widely sensitive not only to methyl mer-
captan gas but also to odiferous gas other than the methyl
mercaptan gas, a device can be manufactured at low
cost, thereby enabling the device to be provided as a
consumer product. Accordingly, it is possible to sufficient-
ly satisfy a request of test subjects that diagnosis can be
simply and easily performed at home to prevent having
a serious disease, such as cancer, or they can be urged
to present to a hospital to receive treatment under a mod-
erate condition.
[0026] According to the present invention configured
in this way, first detection data acquired by the gas sensor
sensitive to methyl mercaptan gas of odiferous gas, con-
taining a sulfur component, as well as to odiferous gas
other than the methyl mercaptan gas, is stored for each
test subject, and physical condition of a test subject is
analyzed on the basis of time-dependent change in a
plurality of first detection data items in a defecation act
performed multiple times in a predetermined period. As
a result, it is possible to chronologically grasp the amount
of odiferous gas containing a sulfur component, in defe-
cation gas, for a long period by using detection data ac-
quired by the gas detector using the gas sensor sensitive
to methyl mercaptan gas of odiferous gas, containing a
sulfur component, as well as to odiferous gas other than
the methyl mercaptan gas, whereby it is possible to notify
a wrong physical condition to a test subject in a state of
ahead-disease before having a serious disease, such as

colorectal cancer. Then, it is possible to provide a bio-
logical information measurement system at a cost, allow-
ing general consumers to readily purchase it. According
to the biological information measurement system of the
present invention, it is possible to prevent people from
having a serious disease, such as a cancer by measuring
defecation gas at home, or to urge people to present to
a hospital to receive treatment under a moderate condi-
tion.
[0027] In the present invention, it is preferable that the
gas detector is configured to react to healthy-state gas
composed of at least one of hydrogen gas, carbon dioxide
gas, and methane gas, contained in gas sucked by the
suction device, to output second detection data, and that
the data analyzer acquires a relationship between a first
index related to odiferous gas containing a sulfur com-
ponent, acquired on the basis of first detection data, and
a second index related to healthy-state gas, acquired on
the basis of second detection data in one defecation act,
to analyze physical condition of a test subject on the basis
of time-dependent change in the acquired relationship in
a defecation act performed multiple times.
[0028] In the present invention configured in this way,
the gas detector is configured to output second detection
data related to healthy-state gas, and the data analyzer
analyzes physical condition of a test subject on the basis
of a relationship between the first index related to odif-
erous gas containing a sulfur component and the second
index related to healthy-state gas.
[0029] In this way, in the present invention of the con-
figuration described above, physical condition is ana-
lyzed on the basis of first detection data on odiferous gas
containing a sulfur component and second detection data
on healthy-state gas. The present invention is based on
excellent technical knowledge acquired by the present
inventors, in which analysis based on odiferous gas con-
taining a sulfur component and healthy-state gas dra-
matically improves accuracy in analysis to enable secur-
ing accuracy in analysis of the order of a change in in-
testinal conditions and an increase in a risk of cancer
even if simplified measurement is performed. Specifical-
ly, the amount of odiferous gas temporarily increases or
decreased according to change in physical condition, and
the amount of odiferous gas reliably continuously in-
creases in a state where a risk of cancer increases due
to environmental change in intestine. Then, the amount
healthy-state gas reliably continuously decreases so as
to be inversely proportional to the increase in the amount
of odiferous gas. Thus, using a relationship above be-
tween the amount of odiferous gas and the amount of
healthy-state gas enables performing accurate analysis
of physical condition on the basis of the odiferous gas
containing a sulfur component and the healthy-state gas,
with even simplified analysis, without accurately grasping
a total amount of odiferous gas by collecting all defecation
gas of a test subject. Accordingly, it is possible to detect
change in physical condition with simplified analysis
based on a relationship between odiferous gas and
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healthy-state gas, in defecation gas collected in a short
period, as well as to accurately analyze an increase in a
risk of cancer. The present invention based on this knowl-
edge enables useful analysis even if a device performing
simplified analysis is used.
[0030] Meanwhile, since odiferous gas is in extremely
trace amounts, analysis with only odiferous gas causes
a problem in a measurement system and measurement
accuracy if a measurement error is also considered. To
secure sufficient reliability of measurement data, an ex-
pensive sensor for odiferous gas, with high sensitivity, is
required, so that it is difficult to reduce an increase in
price of a device. The present invention of the configu-
ration described above uses a method of analysis, based
on the technical knowledge described above found by
the present inventors, to enable securing sufficient reli-
ability of analysis by only adding an inexpensive sensor
for healthy-state gas to a simple sensor for odiferous gas
without using an expensive sensor, as well as enable
dramatically increasing accuracy of analysis of physical
condition.
[0031] In the present invention, it is preferable that
there is further provided with a test-subject-information
storage device that stores information on weight, age,
and sex of a test subject, or information on elapsed time
from a previous defecation act, and that the data analyzer
analyzes physical condition of a test subject on the basis
of first detection data, second detection data, and infor-
mation on a test subject stored in the test-subject-infor-
mation storage device.
[0032] Since the present invention configured in this
way analyzes physical condition of a test subject on the
basis of information on the test subject in addition to first
detection data, and second detection data, it is possible
to accurately measure the physical condition. That is, the
present inventors find that the amount of odiferous gas
containing a sulfur component, included in defecation
gas, varies depending on age and sex of a test subject.
Since the present invention configured as described
above analyzes physical condition of a test subject in
consideration of information on the test subject, a per-
sonal difference in the amount of odiferous gas contain-
ing a sulfur component can be absorbed to enable accu-
rately measuring physical condition, as well as enable
preventing an unnecessary mental burden from being
applied to a test subject due to notification of a wrong
result.
[0033] In the present invention, it is preferable that the
output device displays a plurality of analysis results re-
lated to every defecation act analyzed by the data ana-
lyzer in a time-dependent manner.
[0034] Since the present invention configured in this
way allows the output device to display a plurality of anal-
ysis results related to every defecation act in a time-de-
pendent manner, a test subject can grasp his or her own
physical condition as time-dependent change, whereby
it is possible to urge the test subject to perform health
management, such as improvement in a living habit.

[0035] In the present invention, it is preferable that the
output device displays a plurality of analysis results in a
time-dependent manner in a physical condition display
table, provided with a first axis representing the first index
acquired on the basis of first detection data, and a second
axis representing the second index acquired on the basis
of second detection data.
[0036] Since the present invention configured in this
way displays a plurality of analysis results in a time-de-
pendent manner in the physical condition display table,
provided with the first axis related to odiferous gas con-
taining a sulfur component, and the second axis related
to healthy-state gas, a test subject can visually grasp his
or her own change in physical condition, whereby it is
possible to easily determine his or her own physical con-
dition.
[0037] In the present invention, it is preferable that the
physical condition display table is divided into a plurality
of stage areas with respect to whether physical condition
is good or bad, and a plurality of analysis results is plotted
in a time-dependent manner in the physical condition dis-
play table divided into the areas.
[0038] Since the present invention configured in this
way plots a plurality of analysis results in a time-depend-
ent manner in the physical condition display table divided
into the plurality of stage areas, with respect to whether
physical condition is good or bad, a test subject can vis-
ually determine what level of physical condition corre-
sponds to his or her own physical condition, whereby it
is possible to make an effort for health management.
[0039] In the present invention, it is preferable that the
suction device and the gas detector are configured to
suck gas and detect first detection data, respectively,
even before the test subject identification device identi-
fies a test subject who uses the toilet, and that the storage
device stores first detection data in association with the
test subject identified by the test subject identification
device after the first detection data is acquired.
[0040] The biological information measurement sys-
tem of the present invention enables automatically meas-
uring physical condition in a toilet installation room by
only defecating as with usual defecation. However, if a
test subject who defecates is not identified, the storage
device cannot accumulate detection data. Meanwhile,
since a test subject is required to perform operation for
identifying a test subject for each defecation every day,
it tends to be reluctant to perform the operation even if it
is simple. Sometimes, a test subject wants to defecate
immediately after entering a toilet installation room. If a
test subject does not perform operation for identifying a
test subject due to this kind of reason, there is a problem
in which a biological information measurement system
is not effectively used even if installed. Since the present
invention configured as described above acquires detec-
tion data even before a test subject is identified, a test
subject is released from reluctance to input specific in-
formation on a test subject before defecation. In addition,
since a test subject can perform operation for identifying
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a test subject, even after entering a toilet installation room
and siting on a seat to start defecation, or even after
defecation is finished, it is possible to greatly reduce an
operating burden when physical condition is measured.
Accordingly, a test subject easily continues to measure
physical condition without receiving an excessive oper-
ating burden.
[0041] In the present invention, it is preferable that if a
test subject does not input information of identifying a
test subject into the test subject identification device for
a predetermined time after the gas detector acquires first
detection data, the output device outputs notification of
urging the test subject to input the information.
[0042] Since the present invention configured in this
way notifies a test subject if the test subject does not
input specific information on a test subject for a prede-
termined time, it is possible to prevent input of specific
information on a test subject from being forgotten, where-
by it is possible to easily continue to measure physical
condition.
[0043] In the present invention, it is preferable that the
control device is configured to control cleaning of the toi-
let, and that if a test subject does not input information
of identifying a test subject into the test subject identifi-
cation device after the gas detector acquires first detec-
tion data, the control device does not allow the cleaning
of the toilet.
[0044] If it is expected that a measurement result may
not be good, a test subject measuring his or her physical
condition tends to be reluctant to positively measure the
physical condition. In this kind of case, it is thought that
a test subject may not intentionally perform operation for
identifying a test subject when defecating to avoid meas-
uring physical condition. Since the present invention con-
figured as described above does not allow cleaning of
the toilet if a test subject does not input specific informa-
tion on a test subject, the test subject is partly urged to
input the specific information on a test subject, and rec-
ognizes a result of measurement of physical condition.
Accordingly, it is possible to reliably continue to measure
physical condition as well as to strongly urge a test sub-
ject to manage his or her physical condition, whereby it
is possible to prevent a continual wrong physical condi-
tion from developing into a serious disease.
[0045] In the present invention, it is preferable that the
output device corrects an analysis result acquired by the
data analyzer to plot the corrected analysis result in the
physical condition display table.
[0046] Since the present invention configured in this
way plots a corrected analysis result in the physical con-
dition display table, it is possible to prevent a large vari-
ation of physical condition to be displayed due to a large
error to be included in detection data, or a temporary
wrong physical condition.
[0047] In the present invention, it is preferable that if a
most recent analysis result is varied to a wrong physical
condition side, the output device corrects an analysis re-
sult to be plotted in the physical condition display table

to a good physical condition side to display the corrected
analysis result.
[0048] Since the present invention configured in this
way corrects an analysis result to be plotted in the phys-
ical condition display table to a good physical condition
side, it is possible to prevent physical condition to be
displayed from remarkably deteriorating to apply an ex-
cessive mental burden to a test subject, due to a large
error to be included in detection data, or a temporary
wrong physical condition.
[0049] In the present invention, it is preferable that if
an analysis result showing a wrong physical condition
continues predetermined times or more, the output de-
vice reduces an amount of correction with respect to the
analysis result to display the corrected analysis result.
[0050] Since the present invention configured in this
way reduces the amount of correction if an analysis result
showing a wrong physical condition continues predeter-
mined times or more, a result showing a wrong physical
condition is displayed for a continual wrong physical con-
dition and the wrong physical condition can be notified
to a test subject before greatly deteriorating, whereby it
is possible to urge the test subject to manage health, to
present to a hospital, or the like.
[0051] In the present invention, it is preferable that the
output device displays a message related to health man-
agement of a test subject on the basis of an analysis
result acquired by the data analyzer.
[0052] Since the present invention configured in this
way displays a message related to health management
of a test subject, the test subject can take an appropriate
action on the basis of his or her own physical condition
displayed, whereby it is possible to early address im-
provement in physical condition.
[0053] In the present invention, it is preferable that the
data analyzer calculates reliability of detected data, on
the basis of first detection data and second detection
data, and that the output device plots an analysis result
corrected on the basis of the reliability of the data in the
physical condition display table.
[0054] In the present invention using a sensor widely
sensitive to odor components, first detection data may
be affected by stink gas components, such as sweat and
urine, and perfume, attached to a test subject, as well as
stools attached to a toilet bowl, odor gas and an aromatic,
remaining in a toilet space, an alcoholic disinfectant, and
the like. In particular, as a stronger perfume or aromatic
is used, or as a body and a toilet space becomes more
unsanitary, measurement accuracy may decrease. In ad-
dition, there is a high possibility that if the sensor is used
immediately after another person defecates, stink com-
ponents, such as defecation gas and an attached odor,
of the prior person, may remain in a toilet bowl or in a
toilet space, whereby it is thought that measurement may
be affected regardless of sanitary conditions. In contrast,
since the present invention of the configuration described
above corrects an analysis result on the basis of reliabil-
ity, it is possible to prevent a plotted point to be displayed
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in the physical condition display table from greatly varying
due to an analysis result with low reliability to prevent an
unnecessary mental burden from being applied to a test
subject.
[0055] In the present invention, it is preferable that if
reliability of data, calculated by the data analyzer, is low,
the output device increases the amount of correction for
allowing an analysis result to be plotted in the physical
condition display table to be closer to a previous plotted
points side than a case where reliability of data is high.
[0056] Since the present invention configured in this
way increases the amount of correction for an analysis
result to be plotted in the physical condition display table
to allow the analysis result to be close to the previous
plotted points side if reliability of data is low, it is possible
to prevent a plotted point from greatly varying to a wrong
physical condition side due to data with low reliability to
prevent an unnecessary mental burden from being ap-
plied to a test subject.
[0057] In the present invention, it is preferable that the
data analyzer calculates reliability of data at a lower value
as noise included in first detection data and second de-
tection data increases.
[0058] Since the present invention configured in this
way calculates reliability of data at a lower values as noise
included in detection data increases, it is possible to pre-
vent a plotted point from greatly varying to a wrong phys-
ical condition side on the basis of detection data with low
accuracy, measured in an environment with many noise
components, such as residual gas, to prevent an unnec-
essary mental burden from being applied to a test subject.
[0059] In the present invention, it is preferable that the
data analyzer performs analysis by assigning a higher
weight coefficient to first detection data and second de-
tection data, acquired by detecting defecation gas dis-
charged early in one defecation act of a test subject, than
that to first detection data and second detection data ac-
quired by detecting defecation gas discharged later in
the one defecation act.
[0060] Although it has been thought that methyl mer-
captan gas is created by a cancer cell to cause a large
amount of the gas to be discharged at a timing corre-
sponding to a position of the cancer cell during a defe-
cation period, the present inventors find that a large
amount of the gas tends to be discharged early in a period
of a defecation act. It is thought that characteristics in
which gas can be discharged easier than stool during
defecation, and characteristics in which created gas
gathers around an anus, may cause the finding. Since
the present invention based on the finding assigns a high-
er weight coefficient to detection data acquired by de-
tecting defecation gas discharged early than that to later
detection data, it is possible to perform accurate meas-
urement. In addition, measuring defecation gas dis-
charged early enables presenting an analysis result to a
test subject at an end of one defecation act, or immedi-
ately after the one defecation act, so that it is possible to
present a measurement result of physical condition with-

out allowing a test subject to excessively wait.
[0061] In the present invention, it is preferable that the
data analyzer performs analysis by using only first de-
tection data and second detection data, acquired by de-
tecting defecation gas discharged first in one defecation
act of a test subject.
[0062] Since the present invention configured in this
way performs analysis by using only detection data on
defecation gas discharged first, it is possible to perform
useful measurement of physical condition, with high re-
liability, by analysis of a small amount of data.
[0063] In addition, a test subject measuring his or her
physical condition tends to be reluctant to positively rec-
ognize a measurement result of physical condition if it is
expected that the measurement result may not be good.
In this kind of case, if a measurement result of physical
condition is outputted after a test subject finishes one
defecation act, it is thought that the test subject may leave
a toilet installation room after finishing the defecation act
without waiting for a measurement result of physical con-
dition to be outputted. Since the present invention con-
figured as described above uses only detection data on
defecation gas discharged first to perform analysis, it is
possible to output a measurement result of physical con-
dition while a test subject sits on a seat before finishing
a defecation act, whereby it is possible to reliably present
a measurement result to even a test subject who is re-
luctant to positively recognize a measurement result of
physical condition.
[0064] In the present invention, it is preferable that the
physical condition display table is provided with the first
axis representing the first index, and the second axis rep-
resenting the second index, and in the physical condition
display table, there are set a first region showing a pre-
determined physical condition level, and a second region
showing wrong physical condition as compared with the
first region, and at least a part of a boundary line between
the first region and the second region is drawn so that a
value of the first index increases with increase in a value
of the second index, the second region showing wrong
physical condition being distributed on a side across the
boundary line, where a value of the first index is large.
[0065] Since a conventional health condition measur-
ing device using defecation gas measures only carbon
dioxide of healthy gas to measure physical condition, a
measurement result of health condition is determined by
only the amount of carbon dioxide. However, even if a
large amount of carbon dioxide is created in a state of
ahead-disease before having a serious disease, physical
condition sometimes may start to deteriorate. According
to the present invention configured as described above,
a different evaluation of health condition is made depend-
ing on a value in the first axis representing the first index
even if a value in the second axis representing the second
index is identical, so that it is possible to perform more
accurate measurement of physical condition.
[0066] In the present invention, it is preferable that the
gas detector includes both a sensor for detecting hydro-
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gen gas and a sensor for detecting carbon dioxide gas.
[0067] Since the present invention configured in this
way includes a sensor for detecting hydrogen gas and a
sensor for detecting carbon dioxide gas, it is possible to
evaluate healthy gas indicating good physical condition
on the basis of two kinds of gas, whereby it is possible
to more accurately measure physical condition.
[0068] In the present invention, it is preferable that the
gas detector is configured to be able to detect also va-
porized short-chain fatty acid contained in defecation gas
sucked by the suction device, and that the data analyzer
analyzes the first index based on detection data on odif-
erous gas, the second index based on detection data on
healthy-state gas, and a third index based on detection
data on short-chain fatty acid, as physical condition of a
test subject.
[0069] Since the present invention configured in this
way analyzes physical condition on the basis of the first,
second, and third indexes, it is possible to measure a
wide range of physical condition from condition in which
there is suspicion of disease to condition in which there
is high immune strength against disease, as well as to
perform more reliable measurement of physical condi-
tion.
[0070] In the present invention, it is preferable that the
data analyzer is configured to analyze whether physical
condition is good or bad on the basis of the first and sec-
ond indexes to output an analysis result to the output
device, and that if a value of the third index is large, the
data analyzer outputs an analysis result, in which an anal-
ysis result based on the first and second indexes is great-
ly corrected to a good physical condition side as com-
pared with a case where a value of the third index is
small, to the output device.
[0071] In the first and second indexes, there are many
error factors, such as condition of defecation, and noise
of a measurement environment. In contrast, the present
inventors find that short-chain fatty acid is a component
created only under conditions where condition in intestine
is good to have many good bacteria. Since the present
invention configured as described above corrects an
analysis result based on the first and second indexes to
the good physical condition side if the third index based
on short-chain fatty acid is large, it is possible to prevent
an unnecessary mental burden from being applied to a
test subject due to a measurement error, or the like, in
the first and second indexes.
[0072] In the present invention, it is preferable that the
gas detector is configured to be able to detect acetic acid
or propionic acid of short-chain fatty acid, and that the
data analyzer analyzes physical condition of a test sub-
ject on the basis of a time-dependent tendency of change
in detection data on acetic acid or propionic acid.
[0073] The present inventors find that since acetic acid
and propionic acid in short-chain fatty acid created by
good bacteria in a good intestinal environment have high
volatility, acetic acid and propionic acid volatize to be
contained more in defecation gas than another short-

chain fatty acid. Since the present invention configured
as described above detects acetic acid or propionic acid
as short-chain fatty acid to analyze physical condition of
a test subject, it is possible to perform detection and anal-
ysis more easily than a case of performing analysis on
the basis of another short-chain fatty acid, whereby it is
possible to perform detection with an inexpensive sensor.
In addition, a sensor for detecting short-chain fatty acid
is not always required to be sensitive only to acetic acid
or propionic acid, and thus sensors, such as a sensor
capable of detecting both of them, and a sensor capable
of detecting acetic acid or propionic acid, and another
short-chain fatty acid, are also available.
[0074] In the present invention, it is preferable that
there is further provided diarrhea determination means
for detecting whether a test subject has diarrhea or not,
and that if the diarrhea determination means determines
that the test subject has diarrhea, detection data on short-
chain fatty acid, acquired in the defecation act, is not
used for analysis of physical condition, or weighting of
the detection data is reduced.
[0075] The present inventors find that if an intestinal
environment is good, short-chain fatty acid is contained
in defecation gas. However, the present inventors also
find that if a test subject has diarrhea, a large amount of
short-chain fatty acid is contained in defecation gas. Ac-
cording to the present invention configured as described
above, if it is determined that a test subject has diarrhea,
detection data on short-chain fatty acid, acquired in the
defecation act, is not used for analysis of physical con-
dition, or weighting of the detection data is reduced, so
that it is possible to prevent a risk in which a wrong phys-
ical condition is determined to be good due to diarrhea.
[0076] In the present invention, it is preferable that the
data analyzer analyzes current health condition of a test
subject as well as analyzes resistance to disease of the
test subject on the basis of detection data on short-chain
fatty acid.
[0077] Under a condition where there are many good
bacteria in intestine, the good bacteria creating short-
chain fatty acid to reduce pH in the intestine, bad bacteria
that deteriorate an intestinal environment tend to be dif-
ficult to survive. In this way, if bad bacteria tend to be
difficult to survive in intestine, it can be said that a con-
dition in the intestine does not easily deteriorate and al-
lows people to be less likely to have disease as compared
with a condition where a large amount of healthy-state
gas is only discharged. The present invention configured
as described above can analyze not only current health
condition of a test subject, but also immune strength of
resistance to disease of a test subject on the basis of
short-chain fatty acid.
[0078] The biological information measurement sys-
tem of the present invention is capable of notifying wrong
physical condition in a state ahead a disease to a test
subject without applying an unnecessary mental burden
to a test subject while enabling physical condition to be
measured on a daily basis.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0079]

FIG. 1 shows a state in which a biological information
measurement system in accordance with a first em-
bodiment of the present invention is attached to a
flush toilet installed in a toilet installation room;
FIG. 2 is a block diagram showing a configuration of
the biological information measurement system of
the first embodiment of the present invention;
FIG. 3 shows a configuration of a gas detector pro-
vided in the biological information measurement sys-
tem of the first embodiment of the present invention;
FIG. 4 describes a flow of measurement of physical
condition by the biological information measurement
system of the first embodiment of the present inven-
tion;
FIG. 5 shows an example of a screen displayed in a
display device of a remote control provided in the
biological information measurement system of the
first embodiment of the present invention;
FIG. 6 shows an example of a table of displaying
physical condition displayed in the display device of
the remote control provided in the biological infor-
mation measurement system of the first embodiment
of the present invention;
FIG. 7A shows an example of displacement of a plot-
ted point of updated data by correction;
FIG. 7B shows limit processing with respect to the
amount of displacement of a plotted point;
FIG. 8 shows an example of a diagnosis table dis-
played on a server of the biological information
measurement system of the first embodiment of the
present invention;
FIG. 9 is a graph schematically showing a detection
signal of each of sensors provided in a biological
information measurement system 1 in one defeca-
tion act of a test subject;
FIG. 10A is a graph showing estimation of the
amount of discharge of odiferous gas in a case where
a reference value of residual gas is not fixed;
FIG. 10B is a graph showing an example of detection
values acquired by a semiconductor gas sensor for
measuring odiferous gas in a case where a test sub-
ject uses an alcoholic toilet seat disinfectant;
FIG. 11 shows an example of update of the diagnosis
table;
FIG. 12 is a graph for describing a method of deter-
mining showing reliability of measurement;
FIG. 13 shows a correction table for noise of stink
gas attached to a test subject for determining influ-
ence of stink gas attached to a body or clothes of a
test subject;
FIG. 14 shows a correction table for humidity for de-
termining influence of humidity;
FIG. 15 shows a correction table for temperature for
determining influence of temperature;

FIG. 16 shows a correction table for frequency of
excretory acts for determining influence of frequency
of excretory acts;
FIG. 17 shows a correction table showing a relation-
ship between reliability recorded in a data analyzer
and a correction rate of measurement values;
FIG. 18 shows a correction table for environmental
noise;
FIG. 19 shows a correction table for stability of a
reference value;
FIG. 20 shows a correction table for cleaning of dis-
infecting toilet seat;
FIG. 21 shows a correction value table for a total
amount of defecation gas;
FIG. 22 shows a correction value table for a fart;
FIG. 23 shows a correction value table for the amount
of stool;
FIG. 24 shows a correction value table for a kind of
stool;
FIG. 25 shows a correction value table for an interval
of defecation;
FIG. 26 shows a correction table for the amount of
accumulated data;
FIG. 27 shows a correction value table for a flow rate
of air;
FIG. 28 shows a correction table for CO2;
FIG. 29 shows a correction table for methane gas;
FIG. 30 shows a correction table for hydrogen sulfide
gas;
FIG. 31 shows a relationship between a discharge
time and a discharge rate of defecation gas under
each of conditions S1, S2, and S3, in which a total
amount of discharged gas is identical, but a dis-
charge time as well as a discharge rate per unit time
(discharge concentration) is different;
FIG. 32 shows detection waveforms of a gas sensor
in a case where a discharge time as well as a dis-
charge rate per unit time is changed;
FIG. 33 shows the amount of gas calculated on the
basis of the detection waveforms of the gas sensor;
FIG. 34 shows initial portions of the detection wave-
forms of the gas sensor shown in FIG. 32 by being
enlarged in a time axis;
FIG. 35 is a graph showing a relationship between
a discharge rate per unit time (discharge concentra-
tion) and an inclination of a rising edge of each of
the waveforms of detection data acquired by the sen-
sor;
FIG. 36 shows the amount of gas estimated on the
basis of the product (gas sensor waveform area) of
an inclination of a detection waveform acquired by
a semiconductor gas sensor, and a reaching time to
a peak, for each of the conditions S1, S2, and S3, in
which a discharge time as well as a discharge rate
per unit time (discharge concentration) is different;
FIG. 37A shows a state in which a device on a test
subject side of a biological information measurement
system in accordance with another embodiment is
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attached to a flush toilet installed in a toilet installation
room;
FIG. 37B is a perspective view showing a measuring
device of the device on a test subject side shown in
FIG. 37A;
FIG. 38 shows a configuration of a suction device of
another embodiment of the present invention;
FIG. 39 shows a configuration of a gas detector in
accordance with another embodiment of the present
invention, the gas detector being configured to vary
a reaching time of each of hydrogen gas and odifer-
ous gas to the odiferous gas sensor to separate in-
fluence of the hydrogen gas;
FIG. 40 shows a detection waveform acquired by a
semiconductor gas sensor of a gas detector, shown
in FIG. 39;
FIG. 41 shows an example of a physical condition
display table displayed in the display device of the
remote control provided in a biological information
measurement system of another embodiment of the
present invention;
FIG. 42A shows an example of correcting a plotted
point to be displayed in the display device of the bi-
ological information measurement system in accord-
ance with another embodiment of the present inven-
tion;
FIG. 42B shows a correction table based on the
amount of acetic acid gas;
FIG. 43A shows an example of correcting a plotted
point to be displayed in the display device in a vari-
ation of the embodiment shown in FIG. 42;
FIG. 43B shows a correction table based on the
amount of acetic acid gas;
FIG. 44 shows a result of measurement of the
amount of healthy-state gas and odiferous gas con-
tained in defecation gas acquired from each of
healthy people less than sixties, healthy people in
sixties to seventies, patients having early cancer,
and patients having advanced cancer;
FIG. 45 shows the amount of hydrogen sulfide gas
contained in defecation gas, compared between
healthy people and patients having colorectal can-
cer;
FIG. 46 shows the amount of methyl mercaptan gas
contained in defecation gas, compared between
healthy people and patients having colorectal can-
cer;
FIG. 47 shows the amount of hydrogen gas con-
tained in defecation gas, compared between healthy
people and patients having colorectal cancer;
FIG. 48 shows the amount of carbon dioxide gas
contained in defecation gas, compared between
healthy people and patients having colorectal can-
cer;
FIG. 49 shows the amount of propionic acid gas con-
tained in defecation gas, compared between healthy
people and patients having colorectal cancer;
FIG. 50 shows the amount of acetic acid gas con-

tained in defecation gas, compared between healthy
people and patients having colorectal cancer; and
FIG. 51 shows the amount of butyric acid gas con-
tained in defecation gas, compared between healthy
people and patients having colorectal cancer.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0080] One embodiment of a biological information
measurement system of the present invention will be de-
scribed in detail below with reference to drawings.
[0081] FIG. 1 shows a state in which a biological infor-
mation measurement system in accordance with a first
embodiment of the present invention is attached to a flush
toilet installed in a toilet installation room. FIG. 2 is a block
diagram showing a configuration of the biological infor-
mation measurement system of the present embodi-
ment. FIG. 3 shows a configuration of gas detector pro-
vided in the biological information measurement system
of the present embodiment.
[0082] As shown in FIG. 1, the biological information
measurement system 1 includes a measuring device 6
assembled inside a seat 4 mounted on a flush toilet 2
installed in a toilet installation room R, and a device 10
on a test subject side composed of a remote control 8
attached to a wall surface of the toilet installation room
R. In addition, as shown in FIG. 2, the biological informa-
tion measurement system 1 includes a server 12, a ter-
minal 14 for a test subject, formed by installing dedicated
software in a smartphone, and the like, and a medical
facility terminal 16 installed in medical facilities, such as
a hospital, to exchange data with the device 10 on a test
subject side to serve as a part of the biological information
measurement system 1. Further, measurement data
transmitted from a large number of devices 10 on a test
subject side is accumulated in the server 12 and the med-
ical facility terminal 16, and then data analysis is per-
formed.
[0083] The biological information measurement sys-
tem 1 of the present embodiment analyzes physical con-
dition including determination of cancer on the basis of
odiferous gas containing a sulfur component, particularly
a methyl mercaptan (CH3SH) gas, in defecation gas dis-
charged from a test subject during defecation. In addition,
the biological information measurement system 1 of the
present embodiment measures also healthy-state gas
along with odiferous gas to improve analysis accuracy
of physical condition on the basis of a correlation between
the gases. The healthy-state gas originates from intesti-
nal fermentation, and increases as an intestinal health
degree increases. The healthy-state gas is specifically
carbon dioxide, hydrogen, methane, short-chain fatty ac-
id, and the like. In the present embodiment, a carbon
dioxide gas and hydrogen gas, which are easy to be
measured and are large in amount to enable reliability of
measurement of a health index to be maintained at a high
level, are measured as healthy-state gas. Each of the
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devices 10 on a test subject side is configured to display
an analysis result during defecation of a test subject or
immediately after the defecation. In contrast, the server
12 collects measurement results of a large number of
test subjects to enable more detailed analysis by com-
parison with another test subject, and the like. In this way,
in the biological information measurement system 1 of
the present embodiment, the device 10 on a test subject
side installed in the bathroom R performs a simple anal-
ysis, and the server 12 preforms a more detailed analysis.
[0084] Here, a measurement principle of physical con-
dition in the biological information measurement system
1 of the present embodiment will be described. Docu-
ments and the like report that if people have cancer of
digestive system, particularly colorectal cancer, odifer-
ous gas containing a sulfur component, such as methyl
mercaptan or hydrogen sulfide, are discharged from an
affected portion simultaneously with defecation. The di-
gestive system includes the esophagus, stomach, duo-
denum, small intestine, large intestine, liver, the pancre-
as, and gallbladder. Although the large intestine also can
be classified into the appendix, caecum, rectal, and co-
lon, hereinafter the four portions are collectively called
the large intestine. Cancer changes little on a daily basis,
and gradually develops. If the cancer develops, the
amount of odiferous gas containing a sulfur component,
particularly methyl mercaptan, increases. That is, if the
amount of odiferous gas containing a sulfur component
increases, it can be determined that the cancer develops.
In recent years, a concept of "ahead-disease" has
spread, so that there is spread a concept of preventing
a disease by improving physical condition at the time
when the physical condition is deteriorated before falling
sick. Thus, it is required to detect cancer, particularly pro-
gressive cancer, such as colorectal cancer, before hav-
ing cancer, to improve physical condition.
[0085] Here, defecation gas discharged during defe-
cation includes nitrogen, oxygen, argon, water vapor,
carbon dioxide, hydrogen, methane, acetic acid, trimeth-
ylamine, ammonia, propionic acid, methyl disulfide, me-
thyl trisulfide, and the like, along with hydrogen sulfide
and methyl mercaptan. Among them, it is required to
measure odiferous gas containing a sulfur-based com-
ponent, particularly methyl mercaptan to determine dis-
ease of cancer. Each of the propionic acid, methyl di-
sulfide, and methyl trisulfide, contained in defecation gas,
is a very trace amount as compared with the methyl mer-
captan, so that each of them does not matter to analysis
of physical condition, such as determination of cancer,
whereby it is possible to ignore them. However, it cannot
be said that each of other gas components is a negligible
trace amount. In order to accurately determine cancer,
it is generally thought to use a sensor capable of detecting
only odiferous gas containing a sulfur component. Un-
fortunately, the sensor for detecting only odiferous gas
containing a sulfur component is large in size and very
expensive, so that it is difficult to be configured as an
apparatus for household use.

[0086] In contrast, the present inventors have diligently
studied to reach an idea that a gas sensor that detects
not only methyl mercaptan in defecation gas, but also
odiferous gas including another odiferous gas, is used
to enable an apparatus for household use to be config-
ured at low cost. Specifically, the present inventors de-
termine to use a general semiconductor gas sensor or a
solid electrolyte sensor, sensitive not only to a sulfur-
containing gas containing a sulfur component, but also
to another odiferous gas, as a sensor for detecting gas.
[0087] If a risk of cancer increases, a very strong odif-
erous gas containing a sulfur component, such as methyl
mercaptan gas, increases in amount. Then, a sensor,
such as a semiconductor gas sensor, and a solid elec-
trolyte sensor, widely sensitive to odiferous gas, is capa-
ble of always detecting increase of this kind of gas. Un-
fortunately, as described later, a sensor, such as a sem-
iconductor gas sensor, and a solid electrolyte sensor,
widely sensitive to an odiferous gas, detects also another
odiferous gas, such as hydrogen sulfide, methyl mer-
captan, acetic acid, trimethylamine, or ammonia, which
increases when people have wrong physical condition
caused by a bad living habit. However, cancer is a dis-
ease developing for a long time, or a few years, so that
a state of having an increased very strong odiferous gas
containing a sulfur component, such as methyl mer-
captan gas or hydrogen sulfide, continues for a long time
if people have cancer. Thus, even if a general semicon-
ductor gas sensor, or a solid electrolyte sensor, widely
sensitive not only to sulfur-containing gas containing a
sulfur component, but also to another odiferous gas, is
used, it is possible to determine that there is a high pos-
sibility of disease of cancer to cause a risk of cancer to
increase if the amount of gas is high for a long time.
[0088] In addition, a semiconductor sensor and a solid
electrolyte sensor, using an oxidation-reduction reaction,
detect not only methyl mercaptan gas, but also odiferous
gas, such as acetic acid, trimethylamine, or ammonia, in
defecation gas. However, the present inventors have dis-
covered from experimental results that a mixed amount
of odiferous gas, such as hydrogen sulfide, methyl mer-
captan, acetic acid, trimethylamine, or ammonia, tends
to increase if a bad living habit causes physical condition
to be deteriorated, and tends to decrease if physical con-
dition is good. Specifically, healthy people have a small
total amount of methyl mercaptan gas and odiferous gas
other than the methyl mercaptan gas. In contrast, a total
amount of methyl mercaptan gas and odiferous gas other
than the methyl mercaptan gas temporarily increases
due to deterioration of intestinal environment caused by
excessive obstipation, a kind of meal, lack of sleep, crap-
ulence, excessive drinking, excessive stress, and the
like.
[0089] Acetic acid in defecation gas tends to increase
not only when physical condition is deteriorated due to
diarrhea, and the like, but also when physical condition
is good. That is, this tendency does not always agree
with tendency of the amount of methyl mercaptan and
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another odiferous gas with change in physical condition
described above. However, the amount of acetic acid
contained in defecation gas is very small as compared
with methyl mercaptan. Thus, even if the amount of acetic
acid increases when physical condition is good, the
amount of the increase is very small as compared with
decrease in the amount of another odiferous gas. In ad-
dition, the amount of increase of acetic acid when phys-
ical condition is deteriorated due to diarrhea, and the like,
is very large as compared with the amount of increase
thereof when physical condition is good. Accordingly, the
amount of odiferous gas contained in defecation gas
tends to increase as a whole if physical condition is de-
teriorated due to a bad living habit, and tends to decrease
if physical condition is good. Then, deterioration of intes-
tinal environment due to this kind of bad living habit re-
sults in having cancer, so that the amount of odiferous
gas contained in defecation gas is a suitable index to
improve physical condition when people are still in a state
before having cancer.
[0090] In the present embodiment, physical condition
is analyzed on the basis of detection data acquired by a
semiconductor sensor, or solid electrolyte sensor, sen-
sitive not only to methyl mercaptan gas, but also to odif-
erous gas other than the methyl mercaptan gas, such as
hydrogen sulfide, acetic acid, trimethylamine, ammonia,
in defecation gas. Accordingly, it is possible to acquire
an analysis result to which a result of a wrong physical
condition and a bad living habit is reflected, and the anal-
ysis result is available as an index based on objective
data for improving physical condition and a living habit
that may increase a risk of cancer.
[0091] In addition, defecation gas contains not only
odiferous gas, but also H2 and methane, so that if a sem-
iconductor gas sensor, or a solid electrolyte sensor, is
used for a gas sensor, the gas sensor also reacts to H2
and methane. Further, if a measuring device using a sem-
iconductor gas sensor, or a solid electrolyte sensor, is
set at each home, the sensor may react to an aromatic
and a perfume.
[0092] In contrast, the present inventors, as described
later in detail, achieve a method of removing influence
of hydrogen and methane from detection data of a sem-
iconductor gas sensor, or a solid electrolyte sensor, by
using a hydrogen sensor, a methane sensor, and a col-
umn, and a method of removing influence of an aromatic
and a perfume as noise by detecting defecation act. Ac-
cordingly, influence of hydrogen and methane, as well
as influence of an aromatic and a perfume, is removed
from data detected by the semiconductor gas sensor, or
the solid electrolyte sensor, to enable the amount of only
odiferous gas in defecation gas to be estimated.
[0093] The amount of methyl mercaptan and another
odiferous gas contained in defecation gas is very small
as compared with H2 and methane. Accordingly, even if
a semiconductor gas sensor, or a solid electrolyte sensor,
is used, the amount of the mixed odiferous gas may not
be accurately measured.

[0094] In contrast, the present inventors have paid at-
tention to that healthy people have acidic intestinal envi-
ronment, and that cancer patients have intestinal envi-
ronment in which odiferous gas containing a sulfur com-
ponent occurs to increase in amount, so that the intestinal
environment becomes alkaline to reduce bifidobacteria,
and the like, in amount, whereby the amount of healthy-
state gas of ferment-base components, such as CO2, H2,
or fatty acid, reliably and continuously decreases inverse-
ly with increase of the amount of odiferous gas.
[0095] Accordingly, the inventors have thought that
even if measurement accuracy at each measurement is
not always high, monitoring a correlation between the
amount of odiferous gas, such as methyl mercaptan and
the amount of healthy-state gas components, such as
CO2, or H2 during defecation every day may enable oc-
currence of advanced cancer to be detected.
[0096] Then, the present inventors have measured the
amount of healthy-state gas and odiferous gas contained
in defecation gas acquired from each of healthy people
less than sixties, healthy people in sixties to seventies,
patients having early cancer, and patients having ad-
vanced cancer, and then a result shown in FIG. 44 has
been acquired. That is, healthy people have defecation
gas in which the amount of healthy-state gas is large,
and the amount of odiferous gas is small. In contrast,
cancer patients have defecation gas in which the amount
of healthy-state gas is small, and the amount of odiferous
gas is large. The amount of healthy-state gas contained
in defecation gas in advanced cancer is less than that in
early cancer. In addition, if the amount of healthy-state
gas and the amount of odiferous gas is an intermediate
amount between that of cancer patients and that of
healthy people, the amount is within a gray zone, that is,
it is thought that the gray zone is a state before having
disease. Accordingly, the present inventors have thought
on the basis of knowledge described above that if the
amount of healthy-state gas of a test subject and the
amount of odiferous gas, are measured, it is possible to
improve determination accuracy of health condition on
the basis of a correlation between the amounts.
[0097] In addition, FIGS. 45 to 51 show measurement
data on the amount of various kinds of gas contained in
defecation gas, in which healthy people and colorectal
cancer patients (including advanced cancer, and early
cancer) are compared.
[0098] FIG. 45 shows the amount of hydrogen sulfide
contained in defecation gas, in which healthy people and
colorectal cancer patients are compared, and FIGS. 46
to 51 show the amount of methyl mercaptan gas, hydro-
gen gas, carbon dioxide gas, propionic acid gas, acetic
acid gas, and butyric acid gas, respectively, in each of
which healthy people and colorectal cancer patients are
compared. In each of FIGS. 46 to 51, a portion (a) shows
measurement data on the amount of each gas by plotting
healthy people with a circular mark, and colorectal cancer
patients with a triangular mark. In addition, each of por-
tions (b) shows an average value of each measurement
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data with a bar graph, and standard deviation of each of
the measurement data with a line segment.
[0099] As is evident from the measurement data shown
in FIGS. 45 to 51, although the amount of various kinds
of gas contained in defecation gas greatly varies in both
healthy people and colorectal cancer patients, with re-
spect to hydrogen sulfide gas and methyl mercaptan gas
of odiferous gas, data indicating a large amount of gas
is shown many times in the colorectal cancer patients,
but there is little data indicating a large amount of gas in
the healthy people. Meanwhile, with respect to hydrogen
gas, and carbon dioxide gas, there is data indicating a
large amount of gas in the healthy people, and there is
little data indicating a large amount of gas in the colorectal
cancer patients. In this way, while the amount of odiferous
gas contained in defecation gas, indicating a risk of color-
ectal cancer, is large in the colorectal cancer patients,
and small in the healthy people, the amount of hydrogen
gas and carbon dioxide gas of healthy-state gas is large
in the healthy people, and small in the colorectal cancer
patient. Accordingly, magnitude relation between the
amount of odiferous gas and the amount of healthy-state
gas is reversed between the healthy people and the color-
ectal cancer patient. Although it is difficult to sufficiently
measure physical condition of a test subject by using the
measurement data acquired by one measurement of the
amount of odiferous gas and healthy-state gas, the
measurement data shows that if relation between odif-
erous gas and healthy-state gas is continuously meas-
ured multiple times for a predetermined period, it is pos-
sible to reliably measure physical condition of a test sub-
ject.
[0100] When measured defecation gas, the present in-
ventors found that the amount of defecation gas dis-
charged with the first excretory act was large, and a large
amount of odiferous gas was also contained in a case
where an excretory act was performed multiple times dur-
ing one defecation (action of discharging a fart once or
a stool once). Thus, in the present embodiment, health
condition of a test subject is analyzed on the basis of
defecation gas acquired first to accurately measure odif-
erous gas in trace amount. Accordingly, although meas-
urement may be affected by a stool and a fart discharged
by the first excretory act when the amount of gas dis-
charged during the second excretory act or later is meas-
ured, this influence can be reduced.
[0101] The biological information measurement sys-
tem 1 of the present embodiment is formed on the basis
of the measurement principle described above. In the
description below, odiferous gas includes methyl mer-
captan gas of odiferous gas containing a sulfur compo-
nent, and odiferous gas, such as hydrogen sulfide other
than the methyl mercaptan, methyl mercaptan, acetic ac-
id, trimethylamine, or ammonia.
[0102] Next, a specific configuration of the biological
information measurement system 1 of the present em-
bodiment will be described in detail.
[0103] As shown in FIG. 1, the device 10 on a test

subject side in the biological information measurement
system 1 is attached to the flush toilet 2 in the toilet in-
stallation room R, and a part thereof is assembled into a
seat 4 with a function of cleaning anus. The seat 4 with
a function of cleaning anus is provided with a suction
device 18 that sucks gas in a bowl 2a of the flush toilet
2, as the measuring device 6, and a gas detector 20 that
detects a specific component of the gas sucked. The suc-
tion device 18 shares a part of a function with a deodor-
izing device that is usually assembled in the seat 4 with
a function of cleaning anus. Gas sucked by the suction
device 18 is deodorized by the deodorizing device, and
then is returned into the bowl 2a. Each of devices as-
sembled in the seat 4, such as the suction device 18, and
the gas detector 20, is controlled by a built-in control de-
vice 22 provided on a seat side (refer to FIG. 2).
[0104] As shown in FIG. 2, the device 10 on a test
subject side is composed of the measuring device 6 as-
sembled in the seat 4, and a data analyzer 60 built in the
remote control 8.
[0105] The measuring device 6 includes a CPU 22a,
and the control device 22 provided with a storage device
22b. The control device 22 is connected to a hydrogen
gas sensor 24, an odiferous gas sensor 26, a carbon
dioxide sensor 28, a humidity sensor 30, a temperature
sensor 32, an entrance detection sensor 34, a seating
detection sensor 36, a defecation/urination detection
sensor 38, a toilet lid opening/closing device 40, a nozzle
driving device 42, a nozzle cleaning device 44, a toilet
cleaning device 46, a toilet disinfection device 48, an ar-
omatic sprayer 50 of an aromatic injection device, a de-
odorizing air supply device 52, the suction device 18, a
sensor heater 54, a transmitter-receiver 56, and a duct
cleaner 58. As described later, the hydrogen gas sensor
and the odiferous gas sensor may be formed into an in-
tegrated sensor.
[0106] The temperature sensor 32 measures temper-
ature of a detecting portion of the odiferous gas sensor
26, and the like. The humidity sensor 30 measures hu-
midity of gas sucked from the inside of the bowl 2a. Sen-
sitivity of these sensors slightly varies depending on tem-
perature of the detecting portion. Likewise, humidity
change due to urination, and the like, affects sensitivity
of the sensors. In the present embodiment, the amount
of odiferous gas is very small in amount, so that the CPU
22a on a toilet side controls the sensor heater 54 de-
scribed later, and a humidity adjuster 59 (refer to FIG. 3)
to allow sensor temperature and suction humidity of the
sensors 30 and 32 to be accurately maintained within a
predetermined range, depending on temperature and hu-
midity measured by the sensors 30 and 32, respectively.
As a result, the sensor temperature and the suction hu-
midity are adjusted to a predetermined temperature and
humidity environment to enable gas in trace amount to
be accurately and steady measured. These sensors and
devices are not always required, and it is desirable to
provide them to improve accuracy.
[0107] The entrance detection sensor 34 is an infrared
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ray sensor, for example, and detects entrance and leav-
ing of a test subject into and from the toilet installation
room R.
[0108] The seating detection sensor 36 is an infrared
ray sensor, a pressure sensor, or the like, for example,
and detects whether a test subject sits on the seat 4 or
not.
[0109] In the present embodiment, the defecation/uri-
nation detection sensor 38 is composed of a microwave
sensor, and is configured to detect a state of defecation,
such as whether a test subject has discharged urine or
a stool, whether a stool floats or sinks in seal water, and
whether a stool is a diarrhea state or not. Alternatively,
the defecation/urination detection sensor 38 may be
composed of a CCD, and a water level sensor that meas-
ures transition of seal water.
[0110] The toilet lid opening/closing device 40 is pro-
vided to open and close a toilet lid on the basis of a de-
tection signal of the entrance detection sensor 34, and
the like, and according to a situation.
[0111] The nozzle driving device 42 is used to clean
anus, and cleans anus of a test subject after defecation.
The nozzle driving device 42 is configured to drive a noz-
zle to clean the flush toilet 2.
[0112] The nozzle cleaning device 44 cleans a nozzle
of the nozzle driving device 42, and in the present em-
bodiment, is configured to create hypochlorous acid from
tap water to clean the nozzle with the hypochlorous acid
created.
[0113] The toilet cleaning device 46 discharges water
or tap water stored in a cleaning water tank (not shown)
into a toilet to clean the inside of the bowl 2a of the flush
toilet 2. Although the toilet cleaning device 46 is usually
operated by a test subject while operating the remote
control 8 to clean the inside of the bowl 2a, as described
later, it is automatically operated by the control device
22 according to a situation.
[0114] The toilet disinfection device 48, for example,
creates disinfecting water, such as hypochlorous acid
water, from tap water, and sprays the disinfecting water
created onto the bowl 2a of the flush toilet 2 to disinfect
the bowl 2a.
[0115] The aromatic sprayer 50 sprays a predeter-
mined aromatic into the toilet installation room R to pre-
vent a test subject from spraying an arbitrary aromatic
into the toilet installation room R to prevent an odor com-
ponent that may be a disturbance with respect to meas-
urement from being sprayed. Providing the aromatic
sprayer 50 enables the predetermined aromatic in pre-
determined amount that does not affect measurement to
be sprayed in a predetermined period according to a sit-
uation, and then the biological information measurement
system 1 is able to recognize that the aromatic is sprayed.
Accordingly, a disturbance with respect to measurement
of physical condition is reduced to stabilize analysis re-
sults, so that the aromatic sprayer 50 serves as output
result stabilizing means.
[0116] The suction device 18 is provided with a fan for

sucking gas in the bowl 2a of the flush toilet 2, and the
sucked gas is deodorized by a deodorant filter after flow-
ing through a detecting portion of the odiferous gas sen-
sor 26, and the like. Details of a configuration of the suc-
tion device 18 will be described later.
[0117] The deodorizing air supply device 52 discharg-
es air that is deodorized after being sucked by suction
device 18 into the bowl 2a.
[0118] The sensor heater 54 is provided to apply ther-
mal activation to a detecting portion of the odiferous gas
sensor 26, and the like. Maintaining a detecting portion
at a predetermined temperature enables each sensor to
accurately detect a predetermined gas component.
[0119] The duct cleaner 58 is provided to clean the
inside of a duct 18a attached to the suction device 18
with hypochlorous acid acquired by electrolysis of tap
water, or the like, for example.
[0120] In the present embodiment shown in FIG. 1, the
suction device 18, the deodorizing air supply device 52,
and the duct cleaner 58, are integrally formed into the
deodorizing device. That is, the suction device 18 sucks
gas in the bowl 2a into the duct 18a so that a deodorant
filter 78 (refer to FIG. 3) applies deodorizing processing
to the sucked gas, and then the gas to which the deo-
dorizing processing is applied is discharged into the bowl
2a again. As a result, it is prevented that gas, to which
the odiferous gas sensor 26 is sensitive, flows into the
bowl 2a from the outside to change gas components in
the bowl 2a during defecation of a test subject by a factor
other than defecation gas discharged by the test subject.
Thus, the deodorizing device provided with the deodorant
filter 78, and the deodorizing air supply device 52, serve
as output result stabilizing means. Alternatively, as a var-
iation, the present invention may be configured to provide
a gas supply device for measurement (not shown) that
allows gas that is insensitive to each gas sensor to flow
into the bowl 2a so as to allow gas for measurement with
the same amount of gas sucked by the suction device
18 to flow into the bowl 2a. In this case, the gas supply
device for measurement (not shown) serves as output
result stabilizing means for stabilizing analysis results.
[0121] Next, as shown in FIG. 2, the remote control 8
is provided with the built-in data analyzer 60 to which a
test subject identification device 62, an input device 64,
a transmitter-receiver 66, a display device 68, and a
speaker 70, are connected. In the present embodiment,
the transmitter-receiver 66, the display device 68, and
the speaker 70, serve as an output device that outputs
analysis results by the data analyzer 60. The data ana-
lyzer 60 is composed of a CPU, a storage device, a pro-
gram for operating the CPU and the storage device, and
the like, and the storage device is provided with a data-
base.
[0122] In the present embodiment, the input device 64
and the display device 68 are configured as a touch panel
to accept various kinds of input, such as identification
information on a test subject, including a name of the test
subject, and the like, as well as to display a variety of
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information items, such as measurement results of phys-
ical condition.
[0123] The speaker 70 is configured to output various
kinds of alarm, message, and the like, issued by the bi-
ological information measurement system 1.
[0124] In the test subject identification device 62, iden-
tification information on a test subject, including a name
of the test subject, and the like, is previously registered.
When a test subject uses the biological information
measurement system 1, names of registered test sub-
jects are displayed in the touch panel, and then the test
subject selects his or her own name.
[0125] The transmitter-receiver 66 on a remote control
8 side is communicatively connected to the server 12
through a network. The terminal 14 for a test subject is
composed of a device capable of displaying data re-
ceived by a smartphone, a tablet PC, a PC, or the like,
for example.
[0126] The server 12 includes a defecation gas data-
base. The defecation gas database records measure-
ment data including the amount of odiferous gas and
healthy-state gas in each excretory act, and reliability
data, along with a measurement date and time, by being
associated with identification information on each test
subject using the biological information measurement
system 1. The server 12 also stores a diagnosis table,
and includes a data analysis circuit.
[0127] In addition, the server 12 is connected to the
medical facility terminal 16 installed in a hospital, a health
organization, and the like, through a network. The med-
ical facility terminal 16 is composed of a PC, for example,
to enable data recorded in the database of the server 12
to be browsed.
[0128] Subsequently, with reference to FIG. 3, a con-
figuration of the gas detector 20 built in the seat 4 will be
described.
[0129] First, in the biological information measurement
system 1 of the present embodiment, a semiconductor
gas sensor is used in the gas detector 20 as a gas sensor
to detect odiferous gas and hydrogen gas. In addition, a
solid electrolyte type sensor is used in the gas detector
20 to detect carbon dioxide.
[0130] The semiconductor gas sensor includes a de-
tecting portion composed of a metal oxide film containing
tin oxide, and the like. If the detecting portion is exposed
to reducing gas while being heated at a few hundreds
degrees, oxidation-reduction reaction occurs between
oxygen adsorbed in a surface of the detecting portion
and the reducing gas. The semiconductor gas sensor
electrically detects change in resistance of the detecting
portion by the oxidation-reduction reaction to enable re-
ducing gas to be detected. Reducing gas that a semicon-
ductor gas sensor can detect includes hydrogen gas, and
odiferous gas. In the present embodiment, although a
semiconductor gas sensor is used for both a sensor for
detecting odiferous gas, and a sensor for detecting hy-
drogen gas, material of each of detecting portions of the
respective sensors is adjusted so that a detecting portion

used in the odiferous gas sensor reacts strongly to odif-
erous gas, and a detecting portion used in the hydrogen
gas sensor reacts strongly to hydrogen gas.
[0131] In this way, although the present embodiment
uses a "semiconductor gas sensor" as an "odiferous gas
sensor", as described above, the "semiconductor gas
sensor" is a general type that is sensitive not only to me-
thyl mercaptan gas of a detection object, but also widely
to odiferous gas other than that. In addition, as described
later, although a solid electrolyte sensor is available for
an "odiferous gas sensor", as with a semiconductor gas
sensor, a general type of a solid electrolyte sensor, sen-
sitive to methyl mercaptan gas as well as widely to an-
other odiferous gas other than the methyl mercaptan,
may be used. That is, it is very difficult to manufacture a
gas sensor that is sensitive only to methyl mercaptan
gas, and even if the gas sensor can be manufactured,
the gas sensor becomes very large in size and expensive.
If this kind of large and expensive gas sensor is used,
the gas sensor is feasible for a medical device used in
advanced clinical examination, but it is impossible to
manufacture a biological information measurement sys-
tem at a cost enabling the system to be sold as a con-
sumer product. The biological information measurement
system of the present embodiment uses a simple and
general gas sensor that is sensitive also to another odif-
erous gas other than methyl mercaptan gas of a detection
object, as the "odiferous gas sensor", to be feasible as
a consumer product. As described above, although the
gas sensor used in the present embodiment is sensitive
to methyl mercaptan gas, as well as to odiferous gas
other than the methyl mercaptan gas, the gas sensor is
referred to as an "odiferous gas sensor" in the present
specification, for convenience. The "odiferous gas sen-
sor" used in the present embodiment is sensitive to odif-
erous gas that representatively includes methyl mer-
captan gas, hydrogen sulfide gas, ammonia gas, and al-
coholic gas.
[0132] Although the "odiferous gas sensor" used in the
biological information measurement system 1 of the
present embodiment is sensitive to methyl mercaptan
gas of an object, as well as to odiferous gas other than
that, a variety of devices described later enable even this
kind of gas sensor to be used for measurement with nec-
essary and sufficient accuracy as a consumer product.
Specifically, the devices include a device to improve a
measurement environment in a space of a toilet installa-
tion room where a variety of odiferous gases exist, a de-
vice for data processing of extracting data on defecation
gas by assuming defecation act of a test subject from a
detection signal provided by a gas sensor, a device to
prevent an excessive mental burden from being applied
to a test subject even if detection data with a large error
is acquired, and the like. Each of the devices will be de-
scribed later in detail.
[0133] Although the present embodiment describes a
case where a semiconductor gas sensor is used for a
sensor for detecting odiferous gas and hydrogen gas, a
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solid electrolyte sensor is also available instead of the
semiconductor gas sensor. The solid electrolyte sensor,
for example, detects gas on the basis of the amount of
ions that penetrates its solid electrolyte, such as stabi-
lized zirconia, while the solid electrolyte is heated. Gas
which can be detected by the solid electrolyte sensor
includes hydrogen gas, and odiferous gas. In the present
embodiment, a solid electrolyte sensor is used as a sen-
sor for detecting carbon dioxide. A carbon dioxide sensor
is not limited to the sensor above, and an infrared sensor
or the like may be available. The sensor for detecting
carbon dioxide may be eliminated.
[0134] As shown in FIG. 3, in the present embodiment,
the gas detector 20 is arranged inside the suction device
18.
[0135] The suction device 18 includes the duct 18a di-
rected downward, an air intake passage 18b directed
substantially in a horizontal direction, and a suction fan
18c arranged downstream of the air intake passage 18b.
In the duct 18a, the duct cleaner 58, and the humidity
adjuster 59, are provided.
[0136] The gas detector 20 includes a filter 72 arranged
inside the air intake passage 18b, the odiferous gas sen-
sor 26, the hydrogen gas sensor 24, and the carbon di-
oxide sensor 28. As shown in FIG. 3, the filter 72 is ar-
ranged so as to traverse the air intake passage 18b, and
the odiferous gas sensor 26, the hydrogen gas sensor
24, and the carbon dioxide sensor 28, are juxtaposed
downstream of the filter 72.
[0137] In addition, the deodorant filter 78 is provided
downstream of the odiferous gas sensor 26, so that the
suction device 18 also serves as a deodorizing device
by allowing the deodorant filter 78 to deodorize sucked
gas.
[0138] Further, the humidity adjuster 59 is provided
downstream of the deodorant filter 78. The humidity ad-
juster 59 is filled with a desiccant, and if it is required to
reduce humidity in the bowl 2a, moisture is removed from
air circulating in the bowl 2a by switching a flow channel
so that the air passing through the deodorant filter 78
passes through the filled desiccant. Accordingly, the hu-
midity in the bowl 2a is maintained at a proper value to
maintain detection sensitivity of each gas sensor at an
almost constant level. Thus, the humidity adjuster 59
serves as output result stabilizing means for preventing
humidity change in the bowl 2a.
[0139] The suction fan 18c sucks stink gas containing
odiferous gas, and the like, in the bowl 2a of the flush
toilet 2, at a constant speed to deodorize the stink gas,
and then returns the gas into the bowl 2a. The duct 18a
for deodorization opens in the bowl 2a while its suction
port is directed downward to prevent a splash of urine or
the like from entering the inside of the duct 18a. Molecular
weight of odiferous gas, such as methyl mercaptan, and
of hydrogen gas, is small enough to allow the gases to
rise immediately after defecation. In contrast, in the
present embodiment, odiferous gas and hydrogen gas
discharged is sucked by suction fan 18c through an inlet

of the duct 18a, opening in the bowl 2a, so that it is pos-
sible to reliably guide the gases into the gas detector 20.
In this way, the suction device 18 is operated before a
test subject starts defecation, and brings gas at a con-
stant flow velocity into contact with each gas sensor dur-
ing defecation of the test subject. Accordingly, it is pos-
sible to acquire a steady measurement value. Thus, the
suction device 18, and the control device 22 that allows
the suction device 18 to operate, serve as output result
stabilizing means.
[0140] The filter 72 does not have a deodorizing func-
tion, and is configured so as to allow odiferous gas, hy-
drogen, and carbon dioxide to pass therethrough, as well
as to prevent foreign material, such as urine, and a clean-
er from passing therethrough. For this kind of filter 72, a
member for mechanically collecting the foreign material
without using chemical reaction, such as a fine net-like
member, is available. Accordingly, it is possible to pre-
vent the odiferous gas sensor 26, the hydrogen gas sen-
sor 24, and the carbon dioxide sensor 28, from being
contaminated by a urinary calculus, or the like.
[0141] The sensor heater 54 is provided upstream of
each gas sensor, and downstream of the filter 72. As
described above, the odiferous gas sensor 26 and the
hydrogen gas sensor 24, each of which is a semiconduc-
tor gas sensor, are capable of detecting hydrogen and
odiferous gases while each of their detecting portions is
heated to a predetermined temperature. The sensor
heater 54 is provided to heat the detecting portions of
the odiferous gas sensor 26 and the hydrogen gas sensor
24. The carbon dioxide sensor 28 is also required to heat
its solid electrolyte to a predetermined temperature, so
that the sensor heater 54 is provided. The sensor heater
54 also serves as a stink removing device for thermally
removing stink gas components attached to each of the
sensors. Even if a solid electrolyte sensor is used as the
odiferous gas sensor, and the hydrogen gas sensor, it is
required to provide a sensor heater for heating a detect-
ing portion.
[0142] The sensor heater 54 also serves as means for
removing a deposit attached to each sensor. Although
foreign material is removed from gas passing through
the filter 72, the sucked gas contains various stink gas
components. Such stink gas components are attached
to each gas sensor, and may cause noise when odiferous
gas in trace amount is measured. In contrast, the sensor
heater 54 heats a detecting portion of a sensor to enable
stink gas attached to the sensor to be thermally removed
without providing an additional device. The control device
22 controls the sensor heater 54 before a test subject
starts defecation act so as to allow temperature of each
gas sensor to be constant. That is, the control device 22
controls the sensor heater 54 so as to prevent tempera-
ture of each gas sensor from decreasing due to contact
of an air flow. Accordingly, it is possible to maintain sen-
sitivity of each gas sensor at a predetermined value dur-
ing defecation of a test subject to enable a measurement
error of each gas sensor to be reduced. Thus, the control
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device 22 and the sensor heater 54 serve as output result
stabilizing means for stabilizing analysis results to be out-
putted.
[0143] The deodorant filter 78 is a catalytic filter that
adsorbs stink gas, such as odiferous gas. The deodorant
filter 78 removes gas, such as odiferous gas, from air,
and the air is returned to the bowl 2a. Then, if odiferous
gas or the like is contained in the gas returned into the
bowl 2a, the odiferous gas or the like flows into the bowl
2a may be sucked through the duct 18a again to be de-
tected by the odiferous gas sensor 26 again. Thus, in the
present embodiment, the deodorant filter 78 is arranged
downstream of the odiferous gas sensor 26 to reliably
remove odor components, such as odiferous gas, from
gas returned into the bowl 2a.
[0144] If a test subject sits on the seat 4, a portion
above the bowl 2a is closed by his or her underwear, or
the like. If the inside of the bowl 2a is placed under neg-
ative pressure, stink gas components attached to a body,
clothes, and the like, of the test subject, may be sucked
into the bowl 2a. In the biological information measure-
ment system 1 of the present embodiment, sensitivity of
the odiferous gas sensor 26 is set very high to detect
only a trace amount of odiferous gas contained in defe-
cation gas, so that even stink gas components attached
to a body, clothes, and the like, of a test subject, may be
a disturbance with respect to measurement. In contrast,
in the present embodiment, gas after deodorized is re-
turned into the bowl 2a, so that the inside of the bowl 2a
is not placed under negative pressure to enable gas com-
ponents attached to a body, clothes, and the like, of a
test subject, to be prevented from being sucked into the
bowl 2a.
[0145] Here, the semiconductor gas sensor used as
the odiferous gas sensor 26 detects not only odiferous
gas but also hydrogen. Thus, it is required to separate
influence of hydrogen gas from detection data acquired
by the semiconductor gas sensor. In the present embod-
iment, as a hydrogen separation mechanism for sepa-
rating this kind of influence of hydrogen gas, in the gas
detector 20, a detection value of hydrogen gas detected
by the hydrogen gas sensor 24 is subtracted from a de-
tection value of odiferous gas detected by the semicon-
ductor gas sensor to separate influence of hydrogen gas
so that the calculated value is outputted as a detection
value of the odiferous gas sensor 26. A configuration that
is composed of this kind of hydrogen separation mech-
anism, the semiconductor gas sensor, and the hydrogen
gas sensor 24, to output a detection value corresponding
to the amount of odiferous gas and hydrogen gas, is re-
ferred to as a detection value output mechanism. Calcu-
lation processing of subtracting a detection value of hy-
drogen gas detected by the hydrogen gas sensor 24 from
a detection value of odiferous gas detected by the sem-
iconductor gas sensor described above may be per-
formed in the data analyzer 60, or the like. Although the
present embodiment describes the hydrogen separation
mechanism for separating influence of hydrogen gas

from detection data acquired by the semiconductor gas
sensor, it is also possible to separate influence of meth-
ane from detection data acquired by the semiconductor
gas sensor by providing a methane sensor for detecting
methane. A semiconductor gas sensor with a detecting
portion formed of material adjusted so as to strongly react
to methane may be used as the methane gas sensor.
[0146] Many people have no methane producer that
produces methane in their intestine, or have very low
amount thereof if existing, so that many people have a
very low amount of methane contained in defecation gas.
Thus, in the present embodiment, the hydrogen sensor
24 and the carbon dioxide sensor 26 are provided as a
healthy-state gas sensor. However, a few people have
a very large amount of methane producer in their intes-
tines. Defecation gas of people having a very large
amount of intestinal methane producer as described
above contains a large amount of produced methane,
but contains a low amount of produced hydrogen. Thus,
if only the hydrogen sensor 24 and the carbon dioxide
sensor 26 are provided, defecation gas of people having
a very large amount of intestinal methane producer is
unfavorably determined that there is a small amount of
discharged healthy-state gas. In the present embodi-
ment, although the hydrogen sensor 24 and the carbon
dioxide sensor 26 are provided as a healthy-state gas
sensor to fit with many people, a methane gas sensor
instead of the hydrogen sensor 24 may be provided to fit
with people having a large amount of methane gas. In
addition, it is more preferable to provide the methane gas
sensor in addition to the hydrogen sensor 24 and the
carbon dioxide sensor 26 in advance to be able to cor-
respond to any test subject.
[0147] As described above, defecation gas contains a
large amount of hydrogen, and the semiconductor gas
sensor detects not only odiferous gas but also hydrogen.
For that, influence of hydrogen can be separated by sub-
tracting the amount of hydrogen gas detected by the hy-
drogen gas sensor 24 from the amount of gas detected
by the odiferous gas sensor 26 of a semiconductor gas
sensor, so that it is possible to accurately measure the
amount of odiferous gas.
[0148] In addition, hydrogen gas contained in defeca-
tion gas has very small molecular weight as compared
with air to be easily released from the bowl 2a. For that,
in the present embodiment, defecation gas is sucked by
the fan 18c of the suction device 18 to enable defecation
gas containing hydrogen gas to be reliably collected.
[0149] If sucked defecation gas is returned into the
bowl 2a as it is, measurement accuracy by the odiferous
gas sensor 26 decreases. In contrast, in the present em-
bodiment, sucked defecation gas is deodorized by the
deodorant filter 78 to be returned into the bowl to enable
the amount of odiferous gas and hydrogen to be accu-
rately measured. In addition, although the deodorant filter
78 as above is required to be arranged downstream of
each sensor, if the deodorant filter 78 as above is pro-
vided downstream of each sensor, the sensor may be
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directly contaminated by foreign material. In contrast, in
the present embodiment, the filter 72 without a deodor-
izing function is provided upstream of a sensor to enable
contamination of the sensor by foreign material to be re-
duced without affecting measurement of odor compo-
nents.
[0150] If gas is sucked into the bowl 2a, pressure in
the bowl 2a decreases, and thus stink gas components
attached to a body and clothes of a test subject may flow
into the bowl 2a. In contrast, in the present embodiment,
air after odor components have been deodorized is re-
turned into the bowl 2a, so that stink gas components
attached to a body and clothes of a test subject are pre-
vented from flowing into the bowl 2a to enable accurate
measurement.
[0151] A configuration in which air after being deodor-
ized to remove odor components is returned into the bowl
2a is not essential. If the configuration in which air after
being deodorized to remove odor components is returned
into the bowl 2a as above is not used, stink gas compo-
nents attached to a body and clothes of a test subject
may flow into the bowl 2a. However, as described later
with reference to FIG. 9, when a reference value of re-
sidual gas is set, the reference value of residual gas is
set by including influence of the stink gas components
attached to a body and clothes of the test subject. Thus,
it is possible to estimate the amount of gas without re-
turning air after being deodorized to remove odor com-
ponents into the bowl 2a.
[0152] Next, with reference to FIGS. 4 and 5, a flow of
measurement of physical condition by the biological in-
formation measurement system 1 in accordance with the
first embodiment of the present invention will be de-
scribed.
[0153] FIG. 4 describes a flow of measurement of
physical condition, and an upper section shows each step
of the measurement of physical condition, as well as a
lower section shows an example of screens to be dis-
played in a display device of a remote control in each
step. FIG. 5 shows an example of the screens to be dis-
played in the display device of the remote control.
[0154] The biological information measurement sys-
tem 1 of the present embodiment analyzes physical con-
dition including determination of cancer on the basis of
a correlation between odiferous gas and healthy-state
gas, in defecation gas discharged by a test subject during
defecation. In each device on a test subject side, it is
preferable that an analysis result is displayed during def-
ecation, or in a short time until leaving a toilet installation
room after one defecation period has been finished. How-
ever, if analysis is performed in a short time, analysis
accuracy may decrease. It is difficult that the suction de-
vice 18 sucks the whole of defecation gas discharged by
a test subject, and a condition where the inside of a toilet
or a toilet installation room is very unsanitary, or a meas-
urement environment with a strong aromatic, becomes
a disturbance that affects measurement accuracy so that
it may decrease. Thus, when physical condition including

whether there is a disease or not is notified to a test sub-
ject in each device on a test subject side, in consideration
of a mental burden of the test subject, it is devised that
not only an absolute amount of odiferous gas having a
strong relationship with cancer, but also change in phys-
ical condition of a test subject, or change in intestinal
conditions, is strongly notified to the test subject, on the
basis of time-dependent results acquired by measure-
ment performed during defecation act performed many
times for a long time. In addition, also in consideration of
a measurement error during each defecation act, in the
present embodiment, it is devised that physical condition
is notified to a test subject on the basis of measurement
results during one defecation act so that the physical con-
dition to be notified to the test subject does not largely
changes. The device is based on using characteristics
of disease of cancer that develops for a long time, be-
cause if the amount of odiferous gas having a strong
relationship with cancer is largely changed for a short
time, it is not caused by a strong relationship with cancer,
but largely caused by a result of a bad living habit or
influence of noise, whereby a large change in physical
condition may apply unnecessary mental anxiety to the
test subject.
[0155] In the light of the above matter, in the present
embodiment, the device 10 on a test subject side simply
analyzes health condition on the basis of measurement
results of defecation gas discharged first in one defeca-
tion act, or defecation gas discharged during the first ex-
cretory act to display an analysis result of the health con-
dition. In contrast, the server 12 is capable of a detailed
analysis on the basis of a total amount of gas discharged
during one defecation act by comparing it with that of
other test subjects, and the like. Then, in the biological
information measurement system 1 of the present em-
bodiment, the device 10 on a test subject side installed
in the toilet installation room R performs a simple analy-
sis, and the server 12 performs a more detailed analysis.
[0156] As shown in FIG. 4, in measurement during one
defecation act by the biological information measure-
ment system 1 of the present embodiment, the following
steps is performed: step S1 of improving environment
before measurement; step S2 of preparing starting meas-
urement; step S3 of setting measurement reference val-
ues; step S4 of measurement; step S5 of medical exam-
ination; step S6 of communication; and step S7 of im-
proving environment after measurement.
[0157] Step S1 of improving environment before meas-
urement is performed before a test subject enters the
toilet installation room R. The entrance detection sensor
34 (refer to FIG. 2) detects whether a test subject enters
the toilet installation room R, or not.
[0158] In step S1 of improving environment before
measurement, the control device 22 on a seat side allows
the sensor heater 54, the suction device 18, and the toilet
lid opening/closing device 40, to switch to a measure-
ment waiting mode to control them. The sensor heater
54 is controlled in the measurement waiting mode on the
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basis of temperature measured by the temperature sen-
sor 32 so that temperature of a detecting portion of the
odiferous gas sensor 26 becomes waiting temperature
(such as 200°C) lower than temperature when measure-
ment is performed. The suction device 18 is controlled
in the measurement waiting mode so that a flow rate of
sucked air becomes minimum. The toilet lid opening/clos-
ing device 40 is controlled in the measurement waiting
mode so that a toilet lid is closed.
[0159] In step S1 of improving environment before
measurement, although the detecting portion of the odif-
erous gas sensor 26 is at a temperature lower than an
optimum temperature because the sensor heater 54 is
in the measurement waiting mode, it is possible to meas-
ure concentration of odiferous gas. If there is an occur-
rence source of stink gas in the bowl 2a, such as a case
where there is a stool attached to the flush toilet 2, or the
like, concentration of gas measured by the odiferous gas
sensor 26 becomes a predetermined value or more. The
control device 22 allows toilet cleaning to be performed
if the concentration of gas measured by the odiferous
gas sensor 26 exceeds a predetermined value in step
S1 of improving environment before measurement. Spe-
cifically, the control device 22 performs as follows: allows
the nozzle driving device 42 to discharge cleaning water
through a nozzle to clean the bowl 2a; allows the toilet
cleaning device 46 to discharge water stored in a cleaning
water tank into the bowl 2a to clean the inside of the bowl
2a; or allows the toilet disinfection device 48 to create
disinfecting water, such as hypochlorous acid water, from
tap water, or the like to spray disinfecting water created
onto the bowl 2a to disinfect the bowl 2a.
[0160] If the concentration of gas measured by the odif-
erous gas sensor 26 is a predetermined value or more,
the control device 22 also enables the suction device 18
to discharge gas in the bowl 2a to reduce concentration
of gas. Gas sucked by the suction device 18 is deodorized
by the deodorant filter 78, so that the suction device 18
and the deodorant filter 78 serve as a deodorizing device.
The suction device 18 sucks gas while the toilet lid is
opened to enable not only the inside of the bowl 2a but
also the inside of the toilet installation room R to be de-
odorized, so that the suction device 18 and the deodorant
filter 78 can also serve as a toilet installation room deo-
dorizing device. Preferably, if the suction device 18 and
the deodorant filter 78 serve as a deodorizing device, the
amount of gas to be sucked by the suction device 18 is
increased as compared with when measurement of phys-
ical condition is performed during defecation of a test
subject.
[0161] Alternatively, the control device 22 may be con-
figured so as to be able to control a ventilator (not shown)
provided in the toilet installation room R to allow the ven-
tilator to operate to reduce concentration of gas. In this
way, concentration of odiferous gas remaining in the bowl
2a is reduced to reduce influence of residual gas noise
caused by the gas remaining. Thus, cleaning or disinfec-
tion of the bowl 2a by the nozzle driving device 42, and

the toilet cleaning device 46 or the toilet disinfection de-
vice 48, as well as ventilation and deodorizing inside the
bowl 2a or the toilet installation room R, performed in
step S1 of improving environment before measurement,
serves as noise-responding means for reducing influ-
ence of residual gas noise, and residual gas removal
means for reducing concentration of residual odiferous
gas. The noise-responding means performed when a test
subject does not enter the toilet installation room R, or in
a period other than during defecation of a test subject,
serves as first noise-responding means, as well as the
residual gas removal means.
[0162] In step S1 of improving environment before
measurement, if the amount of gas measured by the odif-
erous gas sensor 26 is not less than a predetermined
value even if the toilet cleaning described above is per-
formed, the control device 22 allows the transmitter-re-
ceiver 56 to transmit a cleaning warning command signal.
When the transmitter-receiver 66 on the remote control
8 side receives the cleaning warning command signal,
the display device 68 or the speaker 70 notifies a test
subject that toilet cleaning should be performed.
[0163] In addition, in step S1 of improving environment
before measurement, the control device 22 allows clean-
ing of suction environment to be performed at regular
intervals. Specifically, the control device 22 allows the
duct cleaner 58 to operate to spray cleaning water into
the duct 18a of the suction device 18 to clean the duct
18a, and the like. Further, the sensor heater 54 heats
each of detectors of the hydrogen gas sensor 24, the
odiferous gas sensor 26, and the carbon dioxide sensor
28, to a high temperature of a cleaning temperature, to
perform sensor cleaning of burning stink gas components
attached to a surface of each of the detector of the gas
sensors 24, 26, and 28.
[0164] Next, when the entrance detection sensor 34
detects entrance of a test subject, the control device 22
transmits a signal of starting step S2 of preparing starting
measurement to the transmitter-receiver 66 on the re-
mote control 8 side through the transmitter-receiver 56,
and then step S2 of preparing starting measurement is
performed in synchronization with the remote control
side.
[0165] In step S2 of preparing starting measurement,
first, the test subject identification device 62 built in the
remote control 8 identifies a test subject. Specifically, in
the biological information measurement system 1, a res-
ident of a house in which the system is installed is reg-
istered, and a registered resident is displayed as a can-
didate of the test subject. That is, as shown in FIG. 5,
buttons of respective candidates, such as a "test subject
A", a "test subject B", and a "test subject C", are displayed
in an upper portion of the display device 68 of the remote
control 8, and then a test subject entering the toilet in-
stallation room R presses a button corresponding to one-
self to identify the test subject. In addition, the data an-
alyzer 60 built in the remote control 8, with reference to
data in a storage device, acquires previous measurement
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data on personal identification information received by
the test subject identification device 62, and a physical
condition display table as reference data to be a basis of
analysis.
[0166] In addition, in step S2 of preparing starting
measurement, the data analyzer 60, as shown in FIG. 5,
allows a display device to display a message in a second
section of its screen, such as: a question about whether
previous defecation was performed in the toilet installa-
tion room in which this device is installed, such as "Was
previous defecation performed in another place?"; and
options of answers to the question, such as "Yes (This
morning)", "Yes (Yesterday afternoon)", "Yes (Yesterday
before noon)", "Before the day before yesterday", and
"No". Once a test subject answers these questions, the
input device 64 of the data analyzer 60 receives defeca-
tion history information on the test subject. This kind of
defecation history information on elapsed time from pre-
vious defecation act of a test subject is stored in a storage
device (test subject information storage device) built in
the remote control 8, and the test subject information
storage device also stores information on a test subject
previously registered, such as weight, age, and sex. The
defecation history information is transmitted to the server
12 to be recorded in a database of the server 12.
[0167] In step S2 of preparing starting measurement,
the control device 22 on a toilet side allows the sensor
heater 54, the suction device 18, and the toilet lid open-
ing/closing device 40 to switch to a measurement mode.
The sensor heater 54 is controlled in the measurement
mode on the basis of temperature measured by the tem-
perature sensor 32 so that temperature of a detecting
portion of the odiferous gas sensor 26 becomes temper-
ature (such as 350°C) suitable for measurement. The
suction device 18 is controlled in the measurement mode
so that a flow rate of sucked air is increased to the extent
that defecation gas does not leak to the outside of the
bowl 2a to be constantly maintained at the extent so as
not to vary. The toilet lid opening/closing device 40 is
controlled in the measurement mode so that a toilet lid
is opened.
[0168] If concentration of odiferous gas detected by
the odiferous gas sensor 26 is high in step S2 of preparing
starting measurement, the control device 22 allows the
toilet disinfection device 48 to disinfect the inside of the
bowl 2a.
[0169] In step S2 of preparing starting measurement,
if humidity measured by the humidity sensor 30 is unsuit-
able for measurement of defecation gas by the odiferous
gas sensor 26, the control device 22 transmits a signal
to the humidity adjuster 59 to control it so that humidity
in the bowl becomes a proper value.
[0170] In the step of preparing starting measurement,
when the seat 4 is cleaned with a sheet or spraying, by
using alcoholic disinfectant, the odiferous gas sensor 26
reacts to alcohol to suddenly increase concentration of
gas. In this way, if concentration of gas measured by the
odiferous gas sensor 26 suddenly increases, the data

analyzer 60 allows the display device 68 to display a
warning.
[0171] The data analyzer 60 stores a measurement
value measured by the odiferous gas sensor 26, as an
environment reference value of a noise level to be a basis
of measurement of defecation gas. The data analyzer 60
then determines whether the measurement of defecation
gas is possible or not on the basis of the environment
reference value. If the data analyzer 60 determines that
measurement of a noise level being performed, or the
measurement of defecation gas is impossible, the display
device 68 is allowed to display a message, such as "Dur-
ing measurement preparation. Wait for a while if possi-
ble", as shown in a lower section of FIG. 4, to urge a test
subject to wait for defecation.
[0172] In this way, in step S2 of preparing starting
measurement, a level of noise composed of noise caused
by odiferous gas remaining before a test subject enters
the toilet installation room, noise of a test subject caused
by odiferous components attached to the test subject who
enters the toilet installation room, and the like, is deter-
mined before the test subject sits on a seat so that the
level is stored as a reference value of noise caused by
an environment and a test subject, as well as possibility
of measurement is determined.
[0173] Next, when the seating detection sensor 36 de-
tects that a test subject sits on a seat, the control device
22 transmits a signal of starting step S3 of setting meas-
urement reference values to the data analyzer 60 through
the transmitter-receiver 56, and then step S3 of setting
measurement reference values is performed in synchro-
nization with the data analyzer 60. If the seating detection
sensor 36 repeats detection and non-detection predeter-
mined times, this state is caused by influence of cleaning
of the seat by the test subject, whereby it is desirable to
return to S1 in this kind of state.
[0174] In step S3 of setting measurement reference
values, the data analyzer 60 determines noise of stink
gas attached to a test subject, or a level of noise caused
by a test subject, on the basis of a measurement value
measured by the odiferous gas sensor 26. That is, if a
measurement value measured by the odiferous gas sen-
sor 26 is insufficiently reduced and is unstable, it is de-
termined that there is a possibility that disinfection is per-
formed by using alcoholic disinfectant or the like to con-
tinue the display, "During measurement preparation.
Wait for a while if possible", shown in the lower section
of FIG. 4. Alternatively, if a level of noise caused by a
test subject is a predetermined value or more, the data
analyzer 60 transmits a signal to the nozzle driving device
42 of a local cleaning device to allow the nozzle driving
device 42 to operate to clean the anus of a test subject,
or the data analyzer 60 allows the display device 68 to
notify a test subject that anus cleaning should be per-
formed. In this way, indication of performing anus clean-
ing and notification encouraging the anus cleaning, as
well as notification of a large noise to a test subject, by
the data analyzer 60, serves as second noise-responding
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means for reducing noise of a test subject by action dif-
ferent from that of the first noise-responding means.
While the first noise-responding means described above
is performed when no test subject enters the toilet instal-
lation room R, the second noise-responding means is
performed when a test subject is in the toilet installation
room R. On the other hand, if a measurement value
measured by the odiferous gas sensor 26 is sufficiently
reduced, this display is erased. In addition, if a measure-
ment value measured by the odiferous gas sensor 26 is
insufficiently reduced even if a predetermined time has
elapsed, the data analyzer 60 stops measurement of
physical condition and allows the display device 68 to
display the stop to notify a test subject. In this way, if the
data analyzer 60 determines that gas components in the
bowl 2a before a period during defecation of a test subject
is unsuitable for measurement, the data analyzer 60
stops the measurement of physical condition of a test
subject to serve as output result stabilizing means.
[0175] In addition, in step S3 of setting measurement
reference values, the data analyzer 60, as described lat-
er, sets a reference value for estimating the amount of
gas, on the basis of concentration of gas measured by
the odiferous gas sensor 26.
[0176] Next, the data analyzer 60, as described later,
determines that a test subject performs an excretory act
if a measurement value measured by the odiferous gas
sensor 26 largely rises from the reference value. The
data analyzer 60 performs step S4 of measurement from
when determining that the test subject performs an ex-
cretory act until when the seating detection sensor 36
detects that the test subject leaves the seat.
[0177] In step S4 of measurement, the control device
22 allows a storage device to store detection data for
each test subject identified by test subject identification
device 62, the detection data being measured by the hy-
drogen gas sensor 24, the odiferous gas sensor 26, the
carbon dioxide sensor 28, the humidity sensor 30, the
temperature sensor 32, the entrance detection sensor
34, the seating detection sensor 36, and the defeca-
tion/urination detection sensor 38. The control device 22
transmits these measurement values stored in the stor-
age device to the data analyzer 60 through the transmit-
ter-receiver 56, after step S4 of measurement is finished.
In the present embodiment, although the measurement
values are transmitted to the data analyzer 60 from the
control device 22 after step S4 of measurement is fin-
ished, besides this, the measurement values may be
transmitted in real time in parallel with measurement.
[0178] The control device 22 starts measurement of
defecation gas even if a test subject inputs no information
identifying the test subject into the test subject identifica-
tion device 62. After then, if the test subject inputs infor-
mation on the test subject during one defecation, detec-
tion data detected before the information is inputted is
stored in the storage device in association with the input-
ted information on the test subject. This is a practical
device corresponding to characteristics of defecation, in

which a test subject is first allowed to perform no various
kinds of input in an urgent situation of defecation, and to
perform the input after calming down. In addition, if the
test subject inputs no information on the test subject even
if a predetermined time has elapsed after measurement
has been started, the display device 68 and the speaker
70 output a message for urging the test subject to perform
the input to notify the test subject. Accordingly, it is pos-
sible to prevent a test subject from omitting input.
[0179] At the same time, as with step S3 of setting
measurement reference values, the data analyzer 60 de-
termines whether measurement is possible or not. If the
data analyzer 60 determines that the measurement is
possible, the data analyzer 60 allows the display device
68 to display a message that the measurement being
performed to the test subject, such as "Subject: Mr. Taro
Toto (identification information on a test subject)", and
"Measurement is ready. Measurement being performed",
as shown in the lower section of FIG. 4.
[0180] Next, when the seating detection sensor 36 de-
tects that a test subject leaves the seat, the control device
22 transmits a signal of starting step S5 of medical ex-
amination to the data analyzer 60 through the transmitter-
receiver 56. When receiving the signal, the data analyzer
60 starts step S5 of medical examination.
[0181] The data analyzer 60 first calculates reliability
of measurement that is described later, on the basis of
a measurement value measured by each sensor.
[0182] On the other hand, if no information identifying
a test subject is inputted after the test subject has left the
seat, the control device 22 prohibits cleaning of the flush
toilet 2. That is, if no information for identifying a test
subject is inputted, the control device 22 does not allow
the flush toilet 2 to discharge cleaning water and allows
a message urging the test subject to perform input to be
displayed even if the test subject operates a cleaning
button (not shown) of the remote control 8. Accordingly,
it is possible to strongly urge a test subject to input infor-
mation for identifying a test subject.
[0183] The data analyzer 60, as described later in de-
tail, also estimates the amount of odiferous gas and hy-
drogen gas (healthy-state gas).
[0184] In step S5 of medical examination, the data an-
alyzer 60 performs calculation of results of a medical ex-
amination to analyze physical condition of a test subject
on the basis of time-dependent change in a plurality of
detection data items that is detected in defecation per-
formed multiple times in a predetermined period and that
is stored in a storage device, as well as performs time-
dependent diagnosis based on stored values, and then
selects advice contents based on the time-dependent
diagnosis. The data analyzer 60, as shown in a third sec-
tion from the top of FIG. 5, allows the display device 68
to display advice contents selected as a message related
to health management. In an example shown in FIG. 5,
present physical condition of a test subject that corre-
sponds to "insufficient physical condition" is displayed as
a result of a medical examination is displayed, as well as
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"Intestinal environment may be wrong. Make efforts to
have a healthy living habit" is displayed as an advice.
[0185] In a portion below that of the result of a medical
examination, there is displayed the amount of healthy-
state gas, such as hydrogen gas, or carbon dioxide gas,
as well as the amount of wrong physical condition state
gas, such as odiferous gas, in the measurement in this
time. In a portion below that of the advice, measurement
results of previous four times measurements are dis-
played together. If a test subject presses a button of "de-
tailed screen" in a display screen, there is displayed a
table showing change in physical condition of a test sub-
ject for the last one month. This display will be described
later. In this way, analysis results displayed in the display
device 68 of the remote control 8 include only a state of
physical condition, an advice, and change in physical
condition (history of measurement data), and include no
notification related to a determination result of disease
of cancer, such as displayed in the medical facility termi-
nal 16. These analysis results may be notified in the ter-
minal 14 for a test subject.
[0186] As shown in a lowermost section of FIG. 5, re-
liability of measurement data in this time is displayed in
a lower portion of a screen of the display device 68. In
the example shown in FIG. 5, the reliability is displayed
as "4" that is relatively high. If the reliability is low, a cause
of decrease in reliability as well as an advice for improving
the decrease is displayed in a portion below that of dis-
play of the reliability. For example, if residual gas noise
caused by gas remaining in a bowl, or test subject noise
caused by a test subject, is large, a test subject is notified
that the noise reduces the reliability to affect measure-
ment results. Thus, the display of reliability by the display
device 68 serves as noise-responding means. Calcula-
tion of the reliability will be described later.
[0187] Next, when the entrance detection sensor 34
detects that a test subject leaves the toilet installation
room R, the control device 22 transmits a signal of trans-
mitting data to the data analyzer 60 through the trans-
mitter-receiver 56. When receiving the signal, the data
analyzer 60 performs step S6 of communication.
[0188] In step S6 of communication, the data analyzer
60 transmits the following to the server 12 through a net-
work: information for distinguishing a test subject identi-
fied by the test subject identification device 62; data
measured by various sensors; calculated reliability; in-
formation on a measurement date and time; stool condi-
tion information on at least one of the amount of stool
and a state of the stool acquired by the defecation/urina-
tion detection sensor 38; and notifying data including def-
ecation history information. The server 12 records the
information received in a database.
[0189] The control device 22 also performs step S7 of
improving environment after measurement after the en-
trance detection sensor 34 has detected that a test sub-
ject has left the toilet installation room R.
[0190] The control device 22 allows the odiferous gas
sensor 26 to measure concentration of gas in step S7 of

improving environment after measurement. If concentra-
tion of gas measured by the odiferous gas sensor 26 is
larger than a predetermined value even if a predeter-
mined time has elapsed after a defecation period has
been finished, the control device 22 determines that there
is a stool attached to the bowl 2a of the flush toilet 2 to
allow the toilet cleaning device 46 to discharge cleaning
water stored in a cleaning water tank into the bowl 2a to
clean the inside of the bowl 2a, or to allow the toilet dis-
infection device 48 to create disinfecting water, such as
hypochlorous acid water, from tap water, or the like to
spray disinfecting water created onto the bowl 2a to dis-
infect the bowl 2a.
[0191] The additional toilet cleaning by the toilet clean-
ing device 46, as well as the disinfection of the bowl 2a
by the toilet disinfection device 48, serves as residual
gas removal means for reducing concentration of remain-
ing odiferous gas. Preferably, toilet cleaning performed
automatically by the residual gas removal means is set
so that its cleaning capability is higher than that of usual
toilet cleaning performed by allowing a test subject to
operate a cleaning switch (not shown) of the remote con-
trol 8. Specifically, it is preferable that the toilet cleaning
performed by the residual gas removal means is set to
have a high frequency of discharge of cleaning water into
the bowl 2a, or flow velocity of the cleaning water is set
high. The disinfection of the bowl 2a performed by the
residual gas removal means is set so that its disinfection
capability is higher than that of usual disinfection of the
bowl performed by allowing a test subject to operate a
disinfection switch (not shown) of the remote control 8.
Specifically, the disinfection of the bowl performed by the
residual gas removal means is set so that water for dis-
infection of higher concentration as compared with usual
disinfection is sprayed, or a large amount of water for
disinfection is sprayed.
[0192] If concentration of gas measured by the odifer-
ous gas sensor 26 is more than a predetermined value
even if a predetermined time has elapsed after a defe-
cation period has been finished, the residual gas removal
means determines that there is a contamination in the
duct 18a to allow the duct cleaner 58 to operate. The duct
cleaner 58 cleans the inside of a duct 18a attached to
the suction device 18 with hypochlorous acid acquired
by electrolysis of tap water, or the like.
[0193] If concentration of gas measured by the odifer-
ous gas sensor 26 does not decrease sufficiently and is
still more than the predetermined value even if the clean-
ing and the disinfection processing, described above, are
performed, the residual gas removal means allows the
display device 68 to display a message of encouraging
cleaning of the flush toilet 2.
[0194] Then, in step S7 of improving environment after
measurement, the control device 22 allows the sensor
heater 54, the suction device 18, and the toilet lid open-
ing/closing device 40 to switch to the measurement wait-
ing mode to finish one measurement.
[0195] Next, with reference to FIG. 6, the physical con-
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dition display table will be described. The physical con-
dition display table is to be displayed by pressing the
button of "detailed screen" in the display screen shown
in FIG. 5. A storage device on the remote control 8 side
stores the physical condition display table, defecation
dates and times of a test subject in association with iden-
tification information on the test subject, and previous
measurement data, for each test subject. Although the
previous measurement data stored in the storage device
on the remote control 8 side may be data throughout a
defecation period, measurement data on defecation gas
discharged by the first excretory act in the defecation
period (the first measurement data during the excretory
act) is preferable due to capacity of the storage device.
[0196] As shown in FIG. 6, the physical condition dis-
play table is determined on the basis of an experiment
performed by the present inventors, described above,
and is a graph in which the vertical axis represents an
index related to the amount of odiferous gas (referred to
as wrong physical condition state gas in the display), re-
ferred to as a first index, and the horizontal axis repre-
sents an index related to the amount of healthy-state gas,
referred to as a second index. The first index relates to
the amount of odiferous gas based on first detection data
detected by the gas detector 20, and the second index
relates to the amount of hydrogen gas of healthy-state
gas based on second detection data detected by the gas
detector 20. The display device 68 of the remote control
8 displays the physical condition display table with the
vertical axis and the horizontal axis as above, in which a
measurement result of defecation gas of a test subject
is plotted in a time-dependent manner. That is, as shown
in FIG. 6, a plotted point representing the latest meas-
urement result of the same test subject is referred to as
"1", that representing the last result is referred to as "2",
that representing the last but one result is referred to as
"3", and the like, and then each of plotted points of the
last thirty times is displayed with a numeral. Accordingly,
a test subject can recognize time-dependent change in
his or her own physical condition. Although the present
embodiment displays plotted points of thirty times, those
of a few weeks and a few months may be available, or
those in units of year may be also available because can-
cer develops in years. It is more desirable to enable a
test subject to change a display range according to a
situation. Further, it is needless to say that if a display
range is wide, it is more preferable to change a display
method in consideration of viewability so that monthly
averages of plotted points for one year, or two years, are
used.
[0197] The physical condition display table sets re-
gions of a plurality of stages corresponding to whether
physical condition is good or wrong, in accordance with
a relationship between the index related to healthy-state
gas and the index related to odiferous gas, such as: a
"disease suspicion level 2", a "disease suspicion level
1", an "insufficient physical condition level 2", an "insuf-
ficient physical condition level 1", and a "good physical

condition". As shown in FIG. 6, the "disease suspicion
level 2" corresponding to the worst state of physical con-
dition is set in a upper-left region in the physical condition
display table, where the amount of odiferous gas is max-
imum and the amount of healthy-state gas is minimum.
On the other hand, the "good physical condition" corre-
sponding to the best state of physical condition is a lower-
right region in the physical condition display table, where
the amount of odiferous gas is minimum and the amount
of healthy-state gas is maximum. The "disease suspicion
level 1", "insufficient physical condition level 2", and "in-
sufficient physical condition level 1", showing physical
condition levels between the worst and best conditions,
are set in the order from the upper-left in the physical
condition display table as belt-like regions rising diago-
nally up and to the right. This kind of physical condition
display table is preset in accordance with weight, age,
sex, and the like of a test subject, and displaying plotted
points based on the first and second indexes in the table
enables analysis based on detection data and test sub-
ject information to be performed.
[0198] As above, in the present embodiment, two in-
dexes of the index related to the amount of odiferous gas
and the index related to the amount of healthy-state gas
are used, so that it is possible to evaluate physical con-
dition of a test subject and change in physical condition
thereof in more detail. For example, even in a case where
the amount of healthy-state gas showing a good physical
condition is large, if the amount of odiferous gas is also
large, evaluation is not the level of the best physical con-
dition (the upper-right region in the physical condition dis-
play table). Conversely, even in a case where the amount
of healthy-state gas showing a good physical condition
is very low, if the amount of odiferous gas is low, evalu-
ation is not the level of the worst physical condition (the
lower-left region in the physical condition display table).
[0199] For example, a boundary line between the "in-
sufficient physical condition level 1" and the "insufficient
physical condition level 2" showing a worse state than
that of the level 1 is drawn rising diagonally up and to the
right so that as the amount of the index related to healthy-
state gas in the horizontal axis increases, the index re-
lated to the amount of odiferous gas in the vertical axis
also increases, and the "insufficient physical condition
level 2" showing a state where physical condition is wrong
is distributed on a side of the boundary line where the
index related to the amount of odiferous gas is large. The
boundary line is set in this way, so that in the present
embodiment, even if the amount of the index related to
healthy-state gas in the horizontal axis is the same value,
evaluation of physical condition varies depending on a
value of the index related to the amount of odiferous gas
in the vertical axis. In order to acquire the same evalua-
tion, it is required that as a value of the amount of odif-
erous gas in the vertical axis increases, a value of the
amount of healthy-state gas in the horizontal axis also
increases.
[0200] The storage device on the remote control 8 side
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stores advices corresponding to the states of physical
condition. Specifically, there are stored advices, such as:
"Present to a hospital" corresponding to a state of phys-
ical condition, the "disease suspicion level 2"; "Recom-
mend presenting to a hospital" corresponding to a state
of physical condition, the "disease suspicion level 1";
"Concern for disease increases. Reduce stress and im-
prove a living habit immediately" corresponding to a state
of physical condition, the "insufficient physical condition
level 2"; "Intestinal environment is wrong. Make an effort
to have a healthy living" corresponding to a state of phys-
ical condition, the "insufficient physical condition level 1";
and "Physical condition is good" corresponding to a state
of physical condition, the "good physical condition". In
the physical condition display table, plotted points show-
ing physical condition of a test subject, as well as an
advice corresponding to a region where the latest plotted
point is positioned is displayed.
[0201] However, the display device 68 of the remote
control 8 does not plot each of analysis results acquired
by the data analyzer 60 as it is in the physical condition
display table, and plots each of the analysis results at a
position to which each of them is displaced after prede-
termined correction has been applied to each of them. It
is assumed that the biological information measurement
system 1 of the present embodiment detects disease,
such as colorectal cancer, and this kind of disease does
not steeply develop in a few days. Meanwhile, the bio-
logical information measurement system 1 of the present
embodiment sucks defecation gas from the bowl 2a of
the flush toilet 2 installed in the toilet installation room R
to analyze the sucked gas, and it is impossible to collect
all of the defecation gas. In addition, there is a possibility
that various factors, such as that a test subject wears
perfume, and that gas to which the odiferous gas sensor
26 is sensitive, such as odiferous gas, remains in the
toilet installation room R, may cause an error in meas-
urement results of physical condition.
[0202] Thus, if physical condition displayed on the ba-
sis of one measurement result of a test subject greatly
inclines toward wrong physical condition, an unneces-
sary mental burden is applied to a test subject. In addition,
if a measurement result of physical condition greatly var-
ies for each measurement, it results in losing confidence
of a test subject in a measurement result of physical con-
dition. Thus, the biological information measurement
system 1 of the present embodiment allows the data an-
alyzer 60 to apply correction to an analysis result to pre-
vent a measurement result to be displayed from greatly
varying for each measurement. However, detection data
stored in the storage device of the remote control 8 and
detection data transmitted to the server 12 to be stored,
to which no correction is applied, are stored along with
reliability of the detection data. It is preferable that the
storage device of the remote control 8 stores a coordinate
of a display after correction in consideration of a next
display. All of detection data acquired by the biological
information measurement system 1 of the present em-

bodiment in this way does not have high reliability. How-
ever, if data on daily defecation act is continuously ac-
quired for a long period to be accumulated in the storage
device of the remote control 8 and the server 12, it is
possible to detect change in physical condition of a test
subject for a long period. As a result, it is possible to call
attention to a test subject before physical condition of the
test subject is greatly deteriorated, to prevent the test
subject from having a serious disease, such as colorectal
cancer.
[0203] Correction applied to detection data in this way
serves as output result stabilizing means for preventing
an index of physical condition of a test subject to be out-
putted to the display device 68 from varying toward a
wrong physical condition due to a detection error, and
the like.
[0204] In the present embodiment, it is not always re-
quired to apply correction to detection data to be stored
in the storage device of the remote control 8, and also
detection data after the correction may be stored.
[0205] Next, with reference to FIG. 7, correction of plot-
ted points will be described.
[0206] FIG. 7A shows an example of displacement of
a plotted point of updated data by correction, and FIG.
7B shows limit processing with respect to the amount of
displacement of a plotted point.
[0207] First, as shown in FIG. 7A, a plotted point cal-
culated by the data analyzer 60 on the basis of the latest
measurement is represented as "1", and the point is
greatly displaced from the center G of an area of plotted
points of measurement data of the last thirty times. In this
way, if the plotted point "1" that is greatly displaced from
distribution of measurement data up to the previous
measurement is displayed, an excessive mental burden
may be applied to a test subject. Since a risk of cancer
does not increase in a day, it is highly possible that this
kind of large change in measurement data does not show
an increase in a risk of cancer, but a result of a bad living
habit in the previous day, or influence of noise. In the
present embodiment, correction is performed in a man-
ner that gives due consideration for applying no exces-
sive mental burden to a test subject. Thus, if the latest
analysis result varies toward a wrong physical condition
side (in an upper-left direction), the data analyzer 60 dis-
places a position at which the plotted point "1" is dis-
played in the physical condition display table toward the
center G of an area by a predetermined distance on the
basis of reliability of measurement data in this time to
allow the plotted point "1" to be displayed. That is, in an
example shown in FIG. 7A, the latest measurement data
is displayed at a position of a plotted point "1"’ acquired
by correcting the plotted point "1" so that the plotted point
"1" is displaced toward the center G of an area (on a good
physical condition side), and the plotted point "1" is not
actually displayed. A displacement distance of the plotted
point "1" toward the center G of an area direction increas-
es, as reliability of the latest measurement data decreas-
es. In this way, displacing the latest plotted point on a
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side showing good physical condition enables a mental
burden to a test subject to be reduced. Calculation of
reliability of measurement data will be described later.
However, if displacement of the latest plotted point to-
ward the wrong physical condition side continues prede-
termined times or more, the data analyzer 60 reduce the
amount of correction (the amount of correction of dis-
placement). Accordingly, a test subject can recognize
that his or her own physical condition is deteriorated, and
can be encouraged to make an effort to improve the phys-
ical condition.
[0208] If a very large noise is applied to the latest meas-
urement of physical condition to very greatly shift the lat-
est plotted point, it is thought that physical condition dis-
played may be greatly displaced toward the wrong phys-
ical condition side even if the correction described in FIG.
7A is applied. Thus, as shown in FIG. 7B, there is a pre-
determined limit of a displacement distance of the latest
data from the center G of an area. That is, displacement
of the latest data from the center G of an area is limited
to a range of 640% of a coordinate value of the center
G, and even if the latest data is displaced by 40% or more
from the coordinate of the center G of an area, the latest
data is plotted at a position displaced by 40%. For exam-
ple, in a case where a coordinate value of the center G
of an area is represented as (x, y), a range of coordinate
values at which the latest data can be plotted is repre-
sented as (0.6x to 1.4x, 0.6y to 1.4y), and the latest data
is not plotted at a position out of the range.
[0209] In addition, if displacement of the latest data
exceeding this kind of 40% continues twice, a range in
which the latest data can be displaced is eased to 60%.
Accordingly, for example, if the coordinate value of the
center G of an area is represented as (x, y), a range of
coordinate values at which the latest data can be plotted
is changed to that represented as (0.4x to 1.6x, 0.4y to
1.6y). Because it is thought that if a large displacement
of the latest data as above occurs at high frequency, it
is not a mere measurement error, but a reflection of some
sort of change in physical condition of a test subject.
[0210] Next, with reference to FIG. 8, a diagnosis table
on a server side will be described. Processing in the serv-
er below is performed by a data analysis circuit provided
in the server 12.
[0211] FIG. 8 shows an example of a diagnosis table
displayed on the server side. As described above, in the
biological information measurement system 1 of the
present embodiment, measurement data for all defeca-
tion periods analyzed by the data analyzer 60 is sequen-
tially transmitted to the server 12 through the Internet to
be stored in a database on the server side. This accu-
mulated measurement data can be displayed in the med-
ical facility terminal 16 installed in a medical facility reg-
istered by a test subject. For example, when a test subject
has a medical examination in the medical facility after
receiving the message, "Recommend presenting to a
hospital" displayed in the display device 68 of the remote
control 8, the medical facility terminal 16 enables a diag-

nosis table for a server to be displayed. In the diagnosis
table, its vertical axis and horizontal axis represent the
same indexes as those of the physical condition display
table to be displayed in the display device 68 of the re-
mote control 8, and a state of physical condition assigned
to each region is more specific. A doctor refers to meas-
urement data on a test subject stored in a database on
a server 12 side in the medical facility terminal 16 to be
able to refer to time-dependent physical condition of the
test subject, and thus the data can be useful for inspection
and treatment in the medical facility. Alternatively, it is
also possible to configure the present invention so that
if measurement data transmitted to the server 12 shows
excessive wrong physical condition, a medical facilities
registered by a test subject notifies the terminal 14 for a
test subject, corresponding the test subject, of encour-
aging the test subject to have a medical examination.
[0212] The diagnosis table displayed in the medical
facility terminal 16 is different from the physical condition
display table displayed in the display device 68 of a test
subject as described above. As shown in FIG. 8, the di-
agnosis table on the server 12 side is determined on the
basis of an experiment performed by the present inven-
tors, and in the diagnosis table, a disease state is asso-
ciated corresponding to a relationship between the
amount of healthy-state gas and the amount of odiferous
gas. Specifically, in the diagnosis table, the following re-
gions are set corresponding to a relationship between
the amount of healthy-state gas and the amount of odif-
erous gas: "Large suspicion of colorectal cancer", "Large
suspicion of early colorectal cancer", "Suspicion of early
colorectal cancer ", "Insufficient physical condition level
3", "Insufficient physical condition level 2", "Insufficient
physical condition level 1", "Healthy condition",
" Insufficient intestine (diarrhea)", and "Suspicion of
measurement error".
[0213] In a diagnosis table on the server side, set in
this way, previous measurement data on a test subject
is plotted in a time-dependent manner on the basis of a
position of a plotted point to perform determination of
disease of cancer, such as: "Large suspicion of colorectal
cancer", "Large suspicion of early colorectal cancer", and
"Suspicion of early colorectal cancer". No correction as
well as no limit is applied to a plotted point displayed in
the diagnosis table on the server side, so that a doctor
checks data displayed for diagnosis along with its relia-
bility in a comprehensive manner. Since a diagnosis table
and a determination result displayed in the medical facil-
ity terminal 16 are set based on the premise that a doctor
refers to them, a name of disease, development thereof,
and the like, are more specifically displayed. If plotted
points are positioned, for example, in regions related dis-
ease of cancer, such as the "Large suspicion of colorectal
cancer", "Large suspicion of early colorectal cancer ",
and "Suspicion of early colorectal cancer", for a long time,
a message of a high possibility of disease is displayed.
A doctor is able to check plotted points shown, reliability
of measurement, and the like, for diagnosis in a compre-
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hensive manner to notify a test subject of a state of the
physical condition. The medical facility terminal 16 is con-
figured to be capable of also displaying reliability calcu-
lated by referring to a database, data measured by var-
ious sensors, information on stool condition related to at
least one of the amount of stool and condition of stool,
and defecation history information, along with a diagnosis
table in which previous measurement data is plotted in
a time-dependent manner.
[0214] A large number of devices 10 on a test subject
side are connected to the server 12, a large number of
measurement data items of test subjects are accumulat-
ed in the server 12. In addition, a database on the server
12 side also accumulates data on disease condition ac-
quired from a result of detailed examination of a test sub-
ject, performed in a medical facility, after the test subject
has had a medical examination in the medical facility on
the basis of certain measurement data. Thus, it is possi-
ble to accumulate data acquired by associating data
measured by the biological information measurement
system 1 of the present embodiment with actual disease
condition, on the server 12 side. The diagnosis table on
the server side is sequentially updated on the basis of
measurement data on a large number of test subjects
accumulated in this way, so that it is possible to perform
diagnosis with higher accuracy on the basis of the up-
dated diagnosis table. It is also possible to update the
physical condition display table on the basis of the data
accumulated on the server side. The physical condition
display table updated on the basis of the data on the
server side is downloaded into each of the devices 10 on
a test subject side through the Internet to be displayed
in the display device 68 of the remote control 8. Even if
the physical condition display table is updated, a mes-
sage to be shown to a test subject is corrected to an
appropriate content in the physical condition display table
that is to be directly presented to the test subject.
[0215] Next, with reference to FIG. 9, data detected by
each of sensors provided in the biological information
measurement system 1 of the present embodiment, and
estimation of the amount of gas based on the data, will
be described.
[0216] FIG. 9 is a graph schematically showing a de-
tection signal of each of the sensors provided in the bi-
ological information measurement system 1 in one ex-
cretory act of a test subject. FIG. 9 shows a waveform of
a detection signal of each of the sensors, such as the
hydrogen gas sensor 24, the carbon dioxide sensor 28,
the odiferous gas sensor 26, the humidity sensor 30, the
temperature sensor 32, the seating detection sensor 36,
and the entrance detection sensor 34, in the order from
an upper section.
[0217] Estimation of the amount of gas based on a de-
tection signal of each of the sensors is performed by the
data analyzer 60 serving as physical condition state dis-
crimination means for discriminating a physical condition
state, that is, by a CPU built in the remote control 8 and
a storage device, or by a CPU of the server 12 and a

storage device. In the data analyzer 60, there are preset
a starting threshold value of a rate of change in the
amount of gas for determining starting time of an excre-
tory act, read out from storage means of the remote con-
trol 8, and a stability threshold value with respect to the
amount of gas, capable of allowing stable measurement
to be performed. The term, an excretory act, here in-
cludes a fart.
[0218] First, at time t1 of FIG. 9, the entrance detection
sensor 34 detects entrance of the test subject. The data
analyzer 60 allows the odiferous gas sensor 26 to meas-
ure the amount of odiferous gas even in a state before
the entrance detection sensor 34 detects entrance of the
test subject into the toilet installation room R (time t0 to
t1). Even in this case, the odiferous gas sensor 26 reacts
due to influence of aromatic, and remaining stool at-
tached to the bowl 2a of the flush toilet 2 to output a
certain level of a detection signal. In this way, a meas-
urement value of the odiferous gas sensor 26 before en-
trance of the test subject is set as an environment refer-
ence value of the amount of gas that is residual gas noise.
In a state before the entrance detection sensor 34 detects
entrance of the test subject, the odiferous gas sensor 26
and the suction device 18 are in a power saving state.
Accordingly, temperature of the sensor heater 54 for
heating a detecting portion of the odiferous gas sensor
26 is set lower, and a rotation speed of the suction fan
18c is also reduced to reduce a flow rate of passing air.
[0219] When the entrance detection sensor 34 detects
entrance of the test subject at the time t1, the odiferous
gas sensor 26 and the suction device 18 are in a startup
state. Accordingly, temperature of the sensor heater 54
of the odiferous gas sensor 26 increases, as well as a
rotation speed of the fan of the suction device 18 increas-
es to suck gas at a predetermined flow rate. As a result,
a detection value by the temperature sensor 32 tempo-
rarily greatly increases, and then converges to a proper
temperature (after the time t1 of FIG. 9). In the present
specification, a period in which the entrance detection
sensor 34 detects entrance of the test subject into the
toilet installation room R (time t1 to t8 of FIG. 9) is referred
to as one "defecation act". When the test subject enters
the toilet installation room R, a detection signal detected
by the odiferous gas sensor 26 increases, because the
odiferous gas sensor 26 reacts to a body odor of the test
subject, perfume and hair liquid used by the test subject,
and the like. That is, an increment from residual gas noise
before the test subject enters the toilet installation room
R is test subject noise caused by the test subject. A noise
measurement circuit built in the data analyzer detects
residual gas noise caused by gas remaining in the bowl
2a, and test subject noise caused by the test subject.
The odiferous gas sensor 26 is set at a very high sensi-
tivity to detect a very trace amount of odiferous gas con-
tained in the order of ppb in defecation gas discharged
into a toilet to react even to the order of odor to which a
human’s sense of smell is insensitive.
[0220] Next, when the seating detection sensor 36 de-
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tects that the test subject sits on the seat 4 at time t2 of
FIG. 9, this time point is set as a starting point of one
defecation period of the test subject. In the present spec-
ification, a period in which the seating detection sensor
36 detects whether the test subject sits on the seat 4
(time t2 to t7 of FIG. 9) is referred to as one "defecation
period". Then, a detection value detected by the odifer-
ous gas sensor 26 in a period after a starting point (time
t2) of the defecation period, and immediately before a
start of the first excretory act described later (time t5 of
FIG. 9), is set as a reference value of residual gas.
[0221] In an example shown in FIG. 9, a detection value
of the humidity sensor 30 increases in a period between
the time t3 and the time t4 after the test subject has sat
on the seat 4 at the time t2, because urination of the test
subject is detected. Then, since there is little change in
a detection value of odiferous gas sensor 26, the data
analyzer 60 determines that an excretory act is not per-
formed. Subsequently, a detection value of each of the
hydrogen gas sensor 24 and the odiferous gas sensor
26 steeply rises at the time t5. In this way, if a detection
value of the odiferous gas sensor 26 steeply rises in a
defecation period after the test subject has sat on the
seat 4, the data analyzer 60 determines that an excretory
act is performed.
[0222] When the excretory act is performed, the data
analyzer 60 estimates the amount of odiferous gas dis-
charged from the test subject on the basis of a fluctuation
range of an increment of a detection value of the odifer-
ous gas sensor 26 from the reference value of residual
gas (a hatched area in a graph of detection values of the
odiferous gas sensor 26). That is, the data analyzer 60
sets a value of detection data at the starting point of the
defecation period of the test subject as the reference val-
ue of a noise level caused by the test subject to estimate
the amount of odiferous gas by the first excretory act by
integrating with time a difference between a detection
value acquired by the odiferous gas sensor and the ref-
erence value from a starting point to a finishing point. In
this way, since the data analyzer 60 estimates the amount
of odiferous gas on the basis of a difference from a ref-
erence value, it is possible to reduce influence of noise
caused by a test subject. Thus, a circuit that is built in
data analyzer 60 to perform this calculation serves as a
noise reduction circuit, as well as serves as second noise-
responding means for reducing influence of test subject
noise. If a noise level caused by the test subject is a
predetermined value or more, the data analyzer 60 allows
the display device 68 to notify the fact. Detailed estima-
tion of the amount of odiferous gas will be described later.
Likewise, the data analyzer 60 estimates the amount of
hydrogen gas discharged from the test subject on the
basis of an increment of a detection value of the hydrogen
gas sensor 24 from a reference value of residual gas.
After an excretory act of the test subject has been per-
formed (after the time t5 of FIG. 9), a detection value of
each of the odiferous gas sensor 26 and the hydrogen
gas sensor 24 returns to the reference value of residual

gas. Subsequently, when the second excretory act of the
test subject is performed at the time t6, a detection value
of each of the odiferous gas sensor 26, the carbon dioxide
sensor 28, and the hydrogen gas sensor 24, steeply rises
again. For the second excretory act, as with the first ex-
cretory act, the amount of odiferous gas and the amount
of hydrogen gas, discharged from the test subject, are
also estimated on the basis of an increment from the
reference value of residual gas. When the amount of odif-
erous gas and the amount of hydrogen gas of the second
excretory act or later are estimated, the reference value
may be changed for each excretory act in consideration
of influence of floating stool in seal water in the bowl, and
the like.
[0223] In this way, if the test subject performs excretory
acts multiple times after entering the toilet installation
room, or if the amount of gas of a predetermined thresh-
old value or more is detected multiple times, the amount
of defecation gas by an excretory act of each time is
estimated in like manner. When the amount of defecation
gas of the second excretory act or later are calculate, the
reference value may be changed for each excretory act
in consideration of influence of floating stool in seal water
in the bowl, and the like.
[0224] Subsequently, the seating detection sensor 36
detects that the test subject leaves the seat at the time
t7 of FIG. 9 to finish the one defecation period, and then
the entrance detection sensor 34 detects that the test
subject leaves the toilet installation room at the time t8 to
finish the one defecation act. The data analyzer 60 esti-
mates the amount of defecation gas by excretory act of
each time until the entrance detection sensor 34 detects
that the test subject leaves the toilet installation room.
[0225] Each of the remote control 8 and the server 12
determines physical condition of the test subject on the
basis of the amount of defecation gas measured in this
way. In this case, it is desirable to enable measurements
of physical condition to be displayed on the remote con-
trol 8 side during a defecation period, or immediately after
the defecation period has been finished. Then, if excre-
tory acts are performed multiple times, stools accumulate
in the bowl 2a to reduce accuracy of measurement of the
amount of defecation gas, based on odiferous gas.
Meanwhile, in the first excretory act, defecation gas
reaching the most downstream portion of the large intes-
tine is discharged, so that it is possible to acquire most
useful information for measurement of physical condition
to increase reliability of the measurement. Based on the
fact, on the remote control 8 side, when the amount of
defecation gas (the amount of odiferous gas and hydro-
gen gas) by the first excretory act is estimated, physical
condition of a test subject is measured on the basis of
only the amount of defecation gas by the first excretory
act to be displayed in the display device 68 of the remote
control 8. Alternatively, it is also possible to measure a
state of physical condition by allowing a weighting of a
measurement value based on detection data on an initial
excretory act in one defecation act to be higher than a
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weighting for a later excretory act.
[0226] In contrast, on the server 12 side, it is desirable
to accurately perform determination by using a total
amount of defecation gas by excretory acts of multiple
times. Thus, on the server 12 side, a state of physical
condition of a test subject is determined on the basis of
a total amount of defecation gas by excretory acts of mul-
tiple times (a total amount of odiferous gas and hydrogen
gas), or more preferably, on the basis of a total amount
of defecation gas by every excretory act included in one
defecation period from sitting on a seat to leaving the
seat. Although determination of a state of physical con-
dition of a test subject on the server 12 side does not
always require a total amount of defecation gas by every
excretory act included in one defecation period, it is pref-
erable that the determination is based on a total amount
of defecation gas by every excretory act included in def-
ecation periods of multiple times.
[0227] In the example shown in FIG. 9, although the
reference value of residual gas is constant, it is possible
to estimate the amount of discharge of odiferous gas
even if the reference value is not constant. For example,
if a detection value detected by the odiferous gas sensor
26 tends to increase, as shown in FIG. 10A, a reference
value is indicated as an auxiliary line A that is drawn on
the assumption that a rate of change in an increase of a
detection value detected by the odiferous gas sensor 26
before an excretory act is started continues before and
after the excretory act. Accordingly, it is possible to esti-
mate the amount of odiferous gas by determining that
one excretory act is started at the time when an inclination
of detection values of the odiferous gas sensor 26 from
the auxiliary line A greatly varies.
[0228] The amount of odiferous gas is estimated on
the basis of a difference from a reference value that is
set by using the amount of residual gas before an excre-
tory act, so that it is desirable that there is no large change
in the reference value. Thus, if a rate of change of de-
tection values detected by the odiferous gas sensor 26
before a starting point of an excretory act (or a rate of
change of a reference value of an inclination of the aux-
iliary line A) is a predetermined threshold value or less,
the data analyzer 60 allows notification means composed
of the display device 68 of the remote control 8 or the
speaker 70 to notify the fact that estimation of the amount
of defecation gas has high accuracy.
[0229] Meanwhile, if a spray aromatic is sprayed im-
mediately before an excretory act, or a disinfecting sheet
of an alcoholic toilet seat disinfectant or a disinfect spray
is used, a detection value detected by the odiferous gas
sensor 26 before the excretory act greatly varies. If a
value in this kind of state is set as a reference value, it
is impossible to estimate an accurate amount of odiferous
gas. Thus, if a reference value of a noise level caused
by a test subject is a predetermined value or more, or a
rate of change of the reference value is a predetermined
threshold value or more, the data analyzer 60 allows the
notification means composed of the display device 68 of

the remote control 8 or the speaker 70 to notify the fact
that estimation of the amount of defecation gas has low
accuracy. If an excretory act is performed even if this
kind of notification is performed, no measurement for
analysis of physical condition is performed, or reliability
of measurement is reduced.
[0230] Next, with reference to FIG. 10B, detection of
use of an alcoholic toilet seat disinfectant will be de-
scribed. FIG. 10B is a graph showing an example of de-
tection values of the odiferous gas sensor 26 in a case
where a test subject uses an alcoholic toilet seat disin-
fectant.
[0231] First, after the entrance detection sensor 34 has
detected entrance of a test subject at time t10 of FIG.
10B, a detection value of the odiferous gas sensor 26
gradually rises because the odiferous gas sensor 26 re-
acts to a body odor and the like of the test subject. Next,
when the test subject takes out a seat disinfecting sheet
using alcoholic disinfectant at time t11, the odiferous gas
sensor 26 reacts to a smell of alcohol so that its detection
value steeply rises. When the test subject finishes disin-
fecting the seat 4 at time t12, and throws away the disin-
fecting sheet into the bowl 2a, a detection value of the
odiferous gas sensor 26 immediately starts to decrease
because alcoholic has high volatility. The present inven-
tors find out that the detection value steeply increased
due to the alcoholic disinfectant decreases by waiting for
a while to enable measurement because characteristics
of the alcoholic disinfectant described above is different
from those of remaining stink gas components. However,
in a case of disinfect with an alcoholic disinfecting sheet,
the sheet may float in seal water when thrown away. In
this case, the alcohol continues to vaporize so that the
decrease of the detection value steeply increased tends
to be delayed. Thus, it is desirable to discharge the sheet
as described below.
[0232] Subsequently, after the seating detection sen-
sor 36 has detected that a test subject has sat on the
seat at time t13, if the test subject operates the cleaning
switch (not shown) of the remote control 8 to perform
cleaning of the flush toilet 2, a disinfecting sheet floating
in seal water in the bowl 2a is discharged to allow a de-
tection value of the odiferous gas sensor 26 to steeply
decrease. If an alcoholic disinfectant is used, the odifer-
ous gas sensor 26 generally operates as above.
[0233] If a detection value of the odiferous gas sensor
26 steeply increases to a predetermined value or more,
in a period after the entrance detection sensor 34 has
detected entrance of a test subject, and before the seat-
ing detection sensor 36 detects that the test subject sits
on the seat, a seat disinfection detection circuit built in
the data analyzer 60 determines that the test subject dis-
infects the seat 4, or the like, by using an alcoholic dis-
infectant. The present inventors find out that it is possible
to detect an act of disinfecting the seat 4 of a specific act
performed by a test subject in the toilet installation room
R from a detection signal of each of the entrance detec-
tion sensor 34, the seating detection sensor 36, and the
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odiferous gas sensor 26.
[0234] If no cleaning of the flush toilet 2 is performed
for a predetermined time after the seat disinfection de-
tection circuit has detected use of an alcoholic disinfect-
ant and a test subject has sat on the seat, a disinfect
noise-responding circuit built in the data analyzer 60
transmits a signal to the toilet cleaning device 46 to au-
tomatically perform toilet cleaning. In addition, if the seat
disinfection detection circuit detects use of an alcoholic
disinfectant, the disinfect noise-responding circuit allows
the suction fan 18c to increase its rotation speed. Ac-
cordingly, the amount of gas sucked by the suction device
18 increases to allow alcohol components volatilized
while the seat is disinfected to be actively deodorized by
the deodorant filter 78, thereby enabling a detection value
of the odiferous gas sensor 26 to be reduced. That is, if
the seat disinfection detection circuit detects a disinfect-
ant, the disinfect noise-responding circuit allows a deo-
dorizing device to operate to reduce influence of noise
caused by an alcoholic disinfectant.
[0235] In a state where the seat disinfection detection
circuit detects use of an alcoholic disinfectant, and a de-
tection value of the odiferous gas sensor 26 increases,
the disinfect noise-responding circuit stops measure-
ment of physical condition, and allows the display device
68 to display a message of waiting for defecation to notify
a test subject of the message. Then, the disinfect noise-
responding circuit allows the display device 68 to display
a message of waiting for defecation until the measure-
ment of physical condition becomes possible, to notify
the test subject of the message. Accordingly, influence
of noise caused by the alcoholic disinfectant is reduced.
Meanwhile, a detection value of the odiferous gas sensor
26, which steeply increases by use of the alcoholic dis-
infectant, starts decreasing when the test subject finishes
disinfection.
[0236] If a noise level detected by the odiferous gas
sensor 26 is reversed to a downward tendency, the dis-
infect noise-responding circuit allows the display device
68 to delete the message of waiting for defecation dis-
played therein to notify the fact that the measurement
becomes possible. That is, in a state where a noise level
caused by an alcoholic disinfectant is in a downward ten-
dency, it is possible to detect a rising edge of a detection
value of the odiferous gas sensor 26, in the downward
tendency. The data analyzer 60 detects a time point when
a detection value of the odiferous gas sensor 26 in the
downward tendency rises, as discharge of defecation gas
by a test subject. In a state where the noise level detected
by the odiferous gas sensor 26 decreases at a predeter-
mined rate of change or more, the disinfect noise-re-
sponding circuit stops the measurement of physical con-
dition to continue to display the message of waiting for
defecation, because in a state where the noise level
steeply decreases, a rise of a detection value by dis-
charge of defecation gas is masked so that it is impossible
to accurately detect discharge of defecation gas. In ad-
dition, it is desirable to stop the measurement in a state

where a reference value greatly decreases, because a
calculation error also may increase.
[0237] If a noise level is a predetermined value or more
due to use of an alcoholic disinfectant, the disinfect noise-
responding circuit stops measurement of physical con-
dition, or reduces reliability of measurement. As de-
scribed above, if the reliability of measurement is re-
duced, a plotted point in the physical condition display
table described in FIG. 7A is corrected to be more greatly
displaced toward a region showing good physical condi-
tion. That is, if disinfection for the seat is detected, the
disinfect noise-responding circuit corrects determination
of physical condition to be outputted by the display device
68 toward the region showing good physical condition.
[0238] Meanwhile, if many stools are attached to the
flush toilet 2, or a large amount of aromatics are used,
an absolute value of the amount of gas detected by the
odiferous gas sensor 26 increases, so that a detection
value of the sensor may be saturated in some cases, or
measurement accuracy may be out of a high measure-
ment accuracy band. In this kind of state, it is difficult to
accurately estimate a trace amount of odiferous gas.
Thus, the data analyzer 60 performs no measurement of
physical condition, or reduces reliability of measurement
also in a case where an absolute amount of a reference
value is a predetermined threshold value or more.
[0239] In the database of the server 12, as described
above, measurement data on the amount of odiferous
gas and the amount of healthy-state gas of an additional
test subject is sequentially accumulated. In addition, in
the database of the server 12, a medical examination
result for cancer acquired when a test subject has a med-
ical examination at a medical facility is stored from the
medical facility terminal 16 by being associated with iden-
tification information on the test subject. The server 12
updates a stored diagnosis table on the basis of this kind
of medical examination result for cancer, and change in
history of change in the amount of odiferous gas and
healthy-state gas.
[0240] FIG. 11 shows an example of update of the di-
agnosis table. For example, it is assumed that analysis
performed by plotting measurement data A on odiferous
gas and healthy-state gas of a test subject in an old di-
agnosis table results in determination of the "suspicion
of early colorectal cancer" is determined, and the test
subject is diagnosed as early colorectal cancer by med-
ical examination. In this kind of case, as shown in FIG.
11, the respective regions, "large suspicion of colorectal
cancer", "large suspicion of early colorectal cancer", and
"suspicion of early colorectal cancer", are enlarged so as
to include a potion corresponding to the measurement
data A on the test subject diagnosed as early colorectal
cancer, and the region, "insufficient physical condition
level" is narrowed. Conversely, for example, in a case
where there are many test subjects diagnosed as no sus-
picion of cancer by results of medical examination even
if it is determined that the test subjects are in the region,
"suspicion of early colorectal cancer" in an old diagnosis
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table from a correlation between the amount of odiferous
gas and that of healthy-state gas, the region, "insufficient
physical condition level" is enlarged, and the respective
regions, "large suspicion of colorectal cancer", "large
suspicion of early colorectal cancer", and "suspicion of
early colorectal cancer" are narrowed. If the diagnosis
table is updated, each of the regions in the display table
is also changed.
[0241] The server 12 also stores attribute information
on a test subject, such as weight, age, and sex, and a
plurality of physical condition display tables classified ac-
cording to a tendency of history of change in measure-
ment data on odiferous gas and healthy-state gas.
[0242] If more detailed analysis of physical condition
is requested in the device 10 on a test subject side, iden-
tification information on a test subject as well as attribute
information on the test subject, such as weight, age, and
sex, is registered in the server 12. When measurement
data on a test subject requesting such detailed analysis
is accumulated in the server 12, the server 12 selects a
physical condition display table of conditions close to at-
tribute information on the test subject, and history of
change in measurement data. The server 12 then trans-
mits the selected physical condition display table to the
device 10 on a test subject side through a network. When
receiving an additional physical condition display table
from the server 12, the device 10 on a test subject side
changes a physical condition display table that is already
stored to the received physical condition display table.
Accordingly, it is possible to perform accurate analysis
of physical condition in accordance with the attribute of
the test subject and the history of measurement data in
the device 10 on a test subject side.
[0243] Although the embodiment described above is
configured to store history of measurement data also in
the device 10 on a test subject side, besides this, the
measurement data may be stored in only the database
of the server 12 so that the device 10 on a test subject
side reads out history of previous measurement data
from the database of the server 12 to perform calculation
of results of medical examination and time-dependent
diagnosis in step S5 of medical examination.
[0244] Here, a method of calculating reliability in step
S5 of medical examination in FIG. 4 will be described in
detail. A semiconductor gas sensor used as the odiferous
gas sensor 26 has a feature of detecting not only odifer-
ous gas, but also peripheral stink gas, such as an aro-
matic, and a disinfecting sheet, and stink gas attached
to a body and clothes of a test subject. In addition, a
detection value of odiferous gas detected by the semi-
conductor gas sensor is also changed depending on a
stool state (such as a diarrhea state or not) and the
amount of stool. Thus, it is required to evaluate influence
of stink gas noise and a stool state in order to determine
a disease for cancer. In the present embodiment, a reli-
ability determination circuit provided in the data analyzer
60 of the device 10 on a test subject side installed in a
toilet installation room evaluates events that affect accu-

racy of measurement, such as influence of this kind of
stink gas noise of defecation gas, a stool state, and the
like, to determine reliability of measurement as an index
indicating accuracy of gas detection by the gas detector
20.
[0245] FIG. 12 is a graph for describing a method of
determining measurement reliability. In description be-
low, correction for influence of each of stink gas attached
to a body and clothes of a test subject, humidity, temper-
ature, and frequency of discharge of defecation gas, in
the method will be described, for example. Determination
of reliability of measurement below is performed by using
the reliability determination circuit for determining relia-
bility of detection of odiferous gas, provided in the data
analyzer 60 of the remote control 8.
[0246] Output of each of the hydrogen gas sensor 24,
the odiferous gas sensor 26, the carbon dioxide sensor
28, the humidity sensor 30, the temperature sensor 32,
the entrance detection sensor 34, the seating detection
sensor 36, and the defecation/urination detection sensor
38, provided in the measuring device 6, is transmitted to
the data analyzer 60 of the remote control 8. FIG. 12
shows an example of the output from these sensors.
[0247] The data analyzer 60 of the remote control 8
previously stores a plurality of reliability correction tables
for calculating the reliability.
[0248] FIGS. 13 to 16 show, respectively, a correction
table for noise of stink gas attached to a test subject for
determining influence of stink gas attached to a body and
clothes of a test subject, a correction table for humidity
for determining influence of humidity, a correction table
for temperature for determining influence of temperature,
and a correction table for frequency of excretory acts for
determining influence of frequency of excretory acts.
[0249] The semiconductor gas sensor used as the odif-
erous gas sensor 26 detects even stink noise (environ-
mental noise) other than defecation gas attached to a
test subject. If the amount of stink gas components at-
tached to a test subject (the amount of noise) is large, it
can be said that reliability of measurement is low. Thus,
as shown in FIG. 13, a correction value is determined for
the amount of noise of attached stink gas in the correction
table for noise of stink gas attached to a test subject.
Specifically, if the amount of stink gas components at-
tached to a test subject is less than a predetermined val-
ue, the correction value is set at "1" at which no correction
is performed. If the amount of the stink gas components
attached to the test subject is the predetermined amount
or more, as the amount of the stink gas components in-
creases, the amount of correction is negatively increased
from "1" to gradually reduce a reliability, and if the amount
of noise of the stink gas components attached to the test
subject is overly more than the predetermined amount,
it is determined that measurement is impossible (the cor-
rection value is set at "0"). The amount of noise of at-
tached stink gas is determined on the basis of detection
data detected by the odiferous gas sensor 26 in a non-
defecation period before the seating detection sensor 36
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detects that the test subject sits on the seat. Since the
stink gas components attached to the test subject affect
measurement not only in a part of a defecation period
but also in all of the defecation period, reliability is cor-
rected throughout the defecation period. Hereinafter, cor-
rection of reliability throughout a defecation period in this
way is referred to as "whole correction".
[0250] When a test subject urinates, humidity in the
bowl 2a rises to increase humidity of gas reaching a de-
tecting portion of the odiferous gas sensor 26. If humidity
of gas reaching the odiferous gas sensor 26 increases,
resistance of the odiferous gas sensor 26 changes to
reduce its sensor sensitivity. In addition, if urine splashes
on stool attached to the inside of the bowl 2a, the stool
attached softens from a dry state so that much defecation
gas may be temporarily discharged again from the stool
attached while the urine splashes into the bowl 2a. The
defecation gas discharged from the stool attached may
be detected by the odiferous gas sensor as noise when
defecation gas discharged from a test subject is meas-
ured. Thus, as shown in FIG. 14, if humidity measured
by the humidity sensor 30 is less than a predetermined
value, a correction value is set at "1" in the correction
table for humidity. If the humidity is a predetermined value
or more, reliability decreases as humidity increases, and
if the humidity measurement is more than a limit value,
it is determined that measurement is impossible (the cor-
rection value is set at "0"). Since urination is a temporary
act, the correction table for humidity is used for "partial
correction" that is applied to only a period in which change
in humidity measured by the humidity sensor 30 is found.
Hereinafter, correction of reliability in only a specific pe-
riod in a defecation period in this way, or correction of
reliability of all of the defecation period, including different
correction for each period in the defecation period, is re-
ferred to as the "partial correction".
[0251] The semiconductor gas sensor used as the odif-
erous gas sensor 26 detects odiferous gas while its de-
tecting portion formed of tin oxide is heated, on the basis
of an oxidation-reduction reaction between oxygen ad-
sorbed in a surface of the detecting portion and reduction
gas. Thus, if temperature of the detecting portion is higher
or lower than a predetermined temperature range, sensor
sensitivity decreases. For this reason, as shown in FIG.
15, in the correction table for temperature, a correction
value is determined depending on temperature detected
by the temperature sensor 32. Specifically, if temperature
detected by the temperature sensor 32 is within a suitable
temperature range of measurement by the detecting por-
tion of the odiferous gas sensor 26, a correction value is
set at a value more than "1" to increase reliability, and if
the temperature detected by the temperature sensor 32
is in a slightly higher or lower range than the suitable
temperature range, the reliability is set at a value less
than "1" to reduce the reliability. In addition, if the tem-
perature detected by the temperature sensor 32 is higher
than an upper limit value in a measurable temperature
range, or lower than a lower limit value in the measurable

temperature range, it is determined that measurement is
impossible (the correction value is set at "0"). Since tem-
perature correction does not greatly vary in a defecation
period, the temperature correction is used for whole cor-
rection to be applied to all of the defecation period.
[0252] As described above, if an excretory act is per-
formed multiple times during one defecation period, the
amount of defecation gas itself is large at the first excre-
tory act (the amount of odiferous gas also increases),
whereby accuracy of analysis in an early excretory act
is higher than that in a later excretory act in the defecation
period. Thus, as shown in FIG. 16, in the correction table
for frequency of excretory acts, a correction value of the
first defecation gas is set at a value more than "1" to
increase reliability. Then, that of the second defecation
gas is set at "1", and that of the third defecation gas or
later is set at a value less than "1", so that the correction
values gradually decreases as the number of times in-
creases. In this way, it is devised that the first defecation
gas is preferentially to be a diagnosis object. The correc-
tion table for frequency of excretory acts is used for cor-
rection in only a period in which defecation gas is detect-
ed, and thus is used for the partial correction.
[0253] As shown in FIG. 12, when the entrance detec-
tion sensor 34 detects entrance of a test subject at the
time t1, processing shifts to the step of preparing starting
measurement from the step of improving environment
before measurement in a standby state so that the control
device 22 of the measuring device 6 allows the sensor
heater 54 and the suction device 18 to operate. Accord-
ingly, temperature detected by the temperature sensor
32 rises to converge to a proper temperature. Then, the
data analyzer 60 of the remote control 8 acquires a cor-
rection value corresponding to the convergence temper-
ature measured by the temperature sensor 32 in a non-
defecation period before the seating detection sensor 36
detects that a test subject sits on the seat, with reference
to the correction table for temperature. In an example
shown in FIG. 12, a temperature correction value is set
at 0.9.
[0254] When the test subject enters the toilet installa-
tion room at the time t1, detection data detected by the
odiferous gas sensor 26 increases due to stink noise at-
tached to the test subject, and then converges to a con-
stant value. Subsequently, the seating detection sensor
36 detects that the test subject sits on the seat, at the
time t2. The data analyzer 60 of the remote control 8
acquires a correction value corresponding to detection
data measured by the odiferous gas sensor 26 in a non-
defecation period before the seating detection sensor 36
detects that the test subject sits on the seat. In the present
embodiment, a correction value of noise of stink gas at-
tached to a test subject is 0.7.
[0255] Next, if the test subject urinates in a defecation
period after the seating detection sensor 36 has detected
that the test subject has sat on the seat, at the time t3, a
detection value by the humidity sensor 30 rises. It is pref-
erable that detection of the rise in humidity by the humidity
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sensor 30 may be performed based on, for example, hu-
midity before a defecation period, or before the seating
detection sensor 36 detects that the test subject sits on
the seat. If the humidity sensor 30 detects the rise of
detection data in this way, the data analyzer 60 acquires
a correction value corresponding to the detection data
that rises, for a period in which the detection data rises,
with reference to the correction table for humidity. In the
present embodiment, a partial correction value in a period
in which detection data by the humidity sensor 30 rises
(or from the time t3 to the time t4) is 0.6.
[0256] Subsequently, if a test subject performs an ex-
cretory act at the time t5, and the time t6, to cause a rate
of change in difference between detection data detected
by the odiferous gas sensor 26 and a reference value to
be a predetermined value or more, the data analyzer 60
calculates the amount of gas with the excretory act. Ac-
cordingly, the data analyzer 60 acquires the following
correction values according to a frequency of excretory
acts in the defecation period with reference to a correction
table for frequency of excretory acts: a correction value
in a period corresponding to the first excretory act (or
from time t5 to time t5’) is 1.5; and a correction value in
a period corresponding to the second excretory act (or
time t6 to time t6’) is 1.0.
[0257] The data analyzer 60 calculates reliability of
measurement of gas detection with each excretory act
on the basis of the whole correction value and the partial
correction value, estimated in this way. In the present
embodiment, reliability is based on 3, and reliability of
measurement for each excretory act is calculated as the
product of multiplying all corresponding partial correction
values by the product of three times all whole correction
values. Specifically, reliability of measurement of the first
excretory act is acquired as follows: 3 (reference value)
x 0.9 (temperature correction value) x 0.7 (test subject
attached noise correction value x 1.5 (frequency correc-
tion value) = 2.84. Reliability of measurement of the sec-
ond excretory act is acquired as follows: 3 (reference
value) x 0.9 (temperature correction value) x 0.7 (test
subject attached noise correction value x 1.0 (frequency
correction value) = 1.89.
[0258] The reliability calculated in this way is then dis-
played in the display device 68 of the remote control 8
as described with reference to FIG. 5. In addition, the
calculated reliability is transmitted to the server 12 from
the device on a test subject side along with detection
data of the odiferous gas sensor 26 and detection data
of the hydrogen gas sensor 24 to be stored in a defecation
gas database in the server 12. At this time, in the defe-
cation gas database in the server 12, raw data, to which
no correction by reliability described later is applied, of
the detection data of the odiferous gas sensor and the
detection data of the hydrogen gas sensor is stored.
When measurement data is browsed by the medical fa-
cility terminal 16 connected to the server 12, the reliability
of measurement is displayed along with the detection
data of the odiferous gas sensor 26 and the detection

data of the hydrogen gas sensor 24. A doctor at a medical
facility performs diagnosis with reference to the reliability
of measurement displayed in the medical facility terminal
16 along with the detection data on odiferous gas and
hydrogen gas. Accordingly, when the doctor, or the like,
performs diagnosis of physical condition of a test subject
on the basis of the measurement data, it is possible to
perform more accurate diagnosis by using data with high
reliability of measurement. The doctor may perform di-
agnosis without using data with low reliability of meas-
urement, or without attaching importance to it. If reliability
of measurement data on a part of a period or all of the
period is 1 or less, measurement accuracy is very low.
Thus, it may be determined that measurement is impos-
sible, and no measurement data may be transmitted to
the server 12.
[0259] It is also possible to correct detection data of
the odiferous gas sensor 26 and the hydrogen gas sensor
24 on the basis of the reliability of measurement calcu-
lated in this way. Specifically, if the reliability of meas-
urement is high, actual detection value is used, however,
if the reliability of measurement is low, a detection value
is corrected so as to be a value close to a previous de-
tection value. For example, there is description below of
a case where a detection value detected additionally is
corrected so as to be close to previous measurement
data stored in the storage device of the remote control 8
when physical condition is analyzed on the basis of de-
tection data on defecation gas with the first excretory act,
in the device 10 on a test subject side. As described
above, it is calculated that the reliability with the first ex-
cretory act is 2.84.
[0260] The data analyzer 60 determines the amount
of correction of a measurement value on the basis of the
reliability calculated in this way. FIG. 17 shows a correc-
tion table showing a relationship between reliability re-
corded in a data analyzer and a correction rate of meas-
urement values. As shown in FIG. 17, for example, in the
present embodiment, if reliability is 1 or less, reliability of
detection data is too low to use a measurement value.
That is, analysis of physical condition based on detection
data acquired in a period in which reliability is a prede-
termined value or less is not performed, and the analysis
is performed on the basis of only detection data with re-
liability more than the predetermined value so that a result
of the analysis is displayed in the display device 68. If
the reliability is more than 1 and is not more than 2, cor-
rection of allowing a measurement value to be close to
a previous history side by 20% is performed. If the relia-
bility is more than 2 and is not more than 3, correction of
allowing a measurement value to be close to the previous
history side by 15% is performed. If the reliability is more
than 3 and is not more than 4, correction of allowing a
measurement value to be close to the previous history
side by 10% is performed. If the reliability is more than 4
and is not more than 5, correction of allowing a meas-
urement value to be close to the previous history side by
5% is performed. In addition, if the reliability is more than
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5, a measurement value is used without correction.
[0261] In the example described above, the reliability
of measurement of the first excretory act is 2.84. Thus,
as described with reference to FIG. 7A, correction is per-
formed so that a plotted point of the latest data is close
to a previous measurement value by 15% to be displayed
along with previous data.
[0262] Correction based on this kind of reliability may
be performed on the server 12 side. If analysis of physical
condition is performed on the server 12 side, for example,
a detection value of odiferous gas and a detection value
of hydrogen gas in an excretory act in which the reliability
is a predetermined value or more in one defecation period
is totaled so that analysis of physical condition may be
performed on the basis of the totaled data. In addition, it
is not always required to apply correction based on reli-
ability of measurement to detection data to be stored in
the storage device of the remote control 8, and also de-
tection data after the correction may be stored.
[0263] The correction table is not limited to the correc-
tion table for noise of stink gas attached to a test subject,
the correction table for temperature, and the correction
table for humidity, described above. Each of FIGS. 18 to
FIG. 29 shows an example of a correction table.
[0264] For example, if there is stink noise (environmen-
tal noise) other than defecation gas, such as an aromatic,
in the toilet installation room, the odiferous gas sensor
26 may detect the stink noise to cause accuracy of meas-
urement to be reduced. Then, the data analyzer 60 cor-
rects reliability to evaluate influence of environmental
noise. The amount of this kind of environmental noise
can be evaluated on the basis of detection data detected
by the odiferous gas sensor 26 before the entrance de-
tection sensor 34 detects entrance of a test subject, for
example. FIG. 18 shows a correction table for environ-
mental noise. As shown in FIG. 18, if the amount of en-
vironmental noise is less than a predetermined value, a
correction value of environmental noise is 1, and as the
amount of environmental noise increases more than the
predetermined value, the correction value is also reduced
to reduce reliability. If the amount of environmental noise
is an upper limit value in a measurable noise range or
more, it is determined that measurement is impossible.
Since the correction value of environmental noise affects
throughout a defecation period, the correction value
thereof may be used for the whole correction.
[0265] In a case where detection data of the odiferous
gas sensor 26 greatly varies when a reference value is
set, such as a case where a spray aromatic is used, for
example, and in a case where an inclination of a refer-
ence value set when the amount of gas is estimated is
large, accuracy of the amount of gas estimated decreas-
es. Then, the data analyzer 60 corrects reliability with
reference to a correction table for stabilizing a reference
value to evaluate influence of this kind of failure condition
of stability of a reference value (referred to as stability
failure of a reference value). The stability of a reference
value can be evaluated on the basis of an inclination with

respect to a time axis of the reference value in a non-
defecation period, and a fluctuation of a detection value
of the odiferous gas sensor 26 when the reference value
is set, for example. FIG. 19 shows a correction table for
stability of a reference value. As shown in FIG. 19, a
correction value of stability noise of a reference value is
1 if stability failure of a reference value is small, and de-
creases as the stability failure of a reference value in-
creases. If the stability failure of a reference value is a
predetermined value or more, it is determined that meas-
urement is impossible. Since the amount of gas is esti-
mated by setting a reference value for each excretory
act, the correction value of stability noise of a reference
value is used for a correction value of only a period cor-
responding to each excretory act, or the partial correc-
tion.
[0266] In a case where the seat is cleaned with a dis-
infecting sheet, for example, the odiferous gas sensor 26
detects even components, such as alcohol, contained in
the disinfecting sheet. Although influence of the compo-
nents, such as alcohol, contained in the disinfecting
sheet, causes the odiferous gas sensor 26 to measure
a large value immediately after the disinfecting sheet has
been used, a value measured by the odiferous gas sen-
sor 26 decreases for a short time because alcoholic has
high volatility. Then, the data analyzer 60 corrects relia-
bility depending on influence of seat disinfection, with
reference to a correction table for cleaning of disinfecting
toilet seat. Using of a disinfecting sheet can be detected
by detecting, for example, a great variation of detection
data of the odiferous gas sensor 26 from a predetermined
value after the entrance detection sensor 34 has detected
entrance of a test subject, and before the seating detec-
tion sensor 36 detects that the test subject sits on the
seat. FIG. 20 shows a correction table for cleaning of
disinfecting toilet seat. If using of a disinfecting sheet is
detected in this way, it is determined that measurement
is impossible in a predetermined period after detection
of the disinfecting sheet (a correction value is set at 0),
and a correction value in a period after the predetermined
period increases from a value less than 1 to 1, as time
elapses. Since influence of a disinfecting sheet changes
as time elapses, as described above, the correction value
is used for the partial correction.
[0267] Since a trace amount of odiferous gas is con-
tained in defecation gas, analysis of physical condition
can be more accurately performed with increase of odif-
erous gas discharged in a defecation period. Then, the
data analyzer 60 corrects reliability on the basis of a total
amount of odiferous gas, with reference to a correction
value table for a total amount of defecation gas. The total
amount of defecation gas can be evaluated from a total
of the amount of gas estimated on the basis of detection
data of the odiferous gas sensor in a defecation period.
FIG. 21 shows a correction value table for a total amount
of defecation gas. As shown in FIG. 21, if a total amount
of defecation gas is a predetermined value or more, it is
determined that measurement is impossible because
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some kind of problem, such as that an aromatic is
sprayed during measurement, occurs, so that a correc-
tion value of a total amount of defecation gas is set at 0,
and if the total amount of defecation gas is a predeter-
mined value or less, it is determined that measurement
is impossible because the amount of defecation gas is
too low to perform accurate measurement, so that the
correction value of a total amount of defecation gas is
set at 0. In a range in which it is not determined that
measurement is impossible (the correction value is 0), if
a total amount of defecation gas is large, the correction
value is set at 1, and as the total amount of defecation
gas decreases, the correction value decreases. Since a
correction value is set on the basis of a total amount of
defecation gas throughout a defecation period in correc-
tion of a total amount of defecation gas, the correction is
used for the whole correction.
[0268] When a fart occurs, a large amount of defeca-
tion gas is discharged into a bowl as compared with that
during defecation, so that defecation gas by a fart is suit-
able for analysis of physical condition. Thus, if a fart from
a test subject is detected, the data analyzer 60 corrects
reliability during the fart on the basis of the amount of
defecation gas contained in the fart, with reference to a
correction value table for a fart. With respect to a fart act,
it is possible to determined that a fart act is performed
when it is detected that a difference between a detection
value of the odiferous gas sensor 26 and a reference
value steeply rises at a rate of change of a predetermined
value or more after the seating detection sensor 36 has
detected that a test subject has sat on the seat. In addi-
tion, a period from a time point, from which the difference
described above steeply rises, until a detection value of
the gas sensor 26 returns to the reference value again,
may be set as a fart period. In order to more accurately
detect that a fart act is performed, it is required to detect
that detection data of the odiferous gas sensor 26 steeply
rises at a rate of change of the predetermined value or
more, and to allow a seal-water-amount sensor, or the
like, to detect that no stool is discharged into the bowl.
FIG. 22 shows the correction value table for a fart. As
shown in FIG. 22, in the correction value table for a fart,
if the amount of fart gas (the amount of defecation gas
detected by the odiferous gas sensor) is small, a correc-
tion value may be set at 1, and may be set so as to in-
crease with increase of the amount of fart gas.
[0269] If there are a large amount of stool in each ex-
cretory act, the amount of defecation gas increases to
enable analysis of physical condition to be more accu-
rately performed, however, if there a little amount of stool
in the each excretory act, the amount of defecation gas
decreases to reduce accuracy of the analysis of physical
condition. Thus, the data analyzer 60 corrects reliability
on the basis of the amount of stool during the each ex-
cretory act, with reference to a correction value table for
the amount of stool. The amount of stool can be evaluated
by a seal-water-amount sensor (device of measuring the
amount of stool) for detecting change in the amount of

seal water, in the defecation/urination detection sensor
38, for example. FIG. 23 shows the correction value table
for the amount of stool. As shown in FIG. 23, if the amount
of stool is a predetermined value or less, it is determined
that measurement is impossible, because the amount of
defecation gas as well as the amount of stool is very low
so that it is impossible to perform accurate analysis. If
the amount of stool exceeds the predetermined value,
as the amount of stool increases, a correction value in-
creases stepwise from a value less than 1 to a value
more than 1. Since the amount of stool is determined for
each excretory act, a correction value of the amount of
stool is used for the partial correction.
[0270] For example, if stool is a diarrhea state, dis-
charge time is too short to allow a sensor to sufficiently
detect defecation gas. In addition, if stool after defecation
floats in seal water, defecation gas is discharged from
the stool floating in the seal water to deteriorate detection
accuracy of defecation gas. In addition, if stool is a di-
arrhea state, a large amount of acetic acid gas, which is
impossible in normal stool, is discharged as defecation
gas. As a result, it is impossible to perform measurement
of physical condition based on the amount of short-chain
fatty acid gas. Thus, diarrhea determination means (cir-
cuit) of a program installed in the data analyzer 60 cor-
rects reliability depending on a kind of stool of each ex-
cretory act, with reference to a correction table of a kind
of stool. The kind of stool can be detected on the basis
of detection results acquired by using a CCD, a micro-
wave sensor, or the like, of the defecation/urination de-
tection sensor 38, as a stool state detector. Alternatively,
it is also possible to determine diarrhea on the basis of
detection data on acetic acid gas because a very large
amount of acetic acid gas is discharged at the time of
diarrhea. In addition, providing a CCD, a microwave sen-
sor, or the like, in the bowl, as a floating detector, enables
floating of stool to be detected. FIG. 24 shows a correc-
tion value table for a kind of stool. As shown in FIG. 24,
if there is diarrhea stool, the diarrhea determination
means determines that measurement is impossible (a
correction value is set at 0). If floating stool is detected,
a correction value in the following excretory act is set less
than 1, and if normal stool is detected, the correction
value is set at 1. Since a kind of stool is determined for
each excretory act, a correction value of a kind of stool
is used for the partial correction. In this way, if the diarrhea
determination means determines diarrhea of a test sub-
ject, detection data on the diarrhea is not used for anal-
ysis of physical condition (measurement is impossible),
or weighting of the detection data is reduced (a correction
value is set less than 1).
[0271] Usually, healthy people have defecation about
once every day. In contrast, if gastrointestinal condition
becomes worse due to food poisoning, or the like, defe-
cation may be performed several times in a day. In this
case, even if defecation is performed, the amount of def-
ecation gas discharged during the defecation is also
small. In addition, if frequency of defecation is low due
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to obstipation, or the like, the amount of defecation gas
increases due to increase in creation time of odor com-
ponents, or increase in the amount of stool. If an interval
of defecation increases too much, accuracy of analysis
of physical condition is deteriorated. Then, the data an-
alyzer 60 corrects reliability on the basis of an interval of
defecation, with reference to a correction table for an
interval of defecation. The interval of defecation can be
determined on the basis of a date and time of the previous
defecation stored in the data analyzer 60, and the defe-
cation history information inputted in step S2 of preparing
starting measurement. FIG. 25 shows a correction value
table for an interval of defecation. As shown in FIG. 25,
a correction value is set as follows: if an interval of def-
ecation is too short, a correction value is set greatly less
than 1; if the interval of defecation is about a day, the
correction value is set at 1; if the interval of defecation is
about two days, the correction value is set less than 1;
and if the interval of defecation is four days or more, the
correction value is set greatly less than 1. The correction
value of an interval of defecation is used for the whole
correction.
[0272] In determination of physical condition based on
defecation gas, if gastrointestinal condition becomes
worse due to crapulence of the previous day, or the like,
for example, a state of physical condition is determined
to be worse than a state of actual physical condition.
Thus, a result of analysis of physical condition varies de-
pending on daily living. Accordingly, for example, if a day
with bad physical condition due to crapulence, or the like,
expectedly continues when analysis of physical condition
by the biological information measurement system of the
present embodiment is started, only an analysis result of
bad physical condition is displayed even if history of the
physical condition is displayed. As a result, there is a
possibility that a medical facility, or the like, cannot per-
form accurate determination of disease. Then, the data
analyzer 60 corrects reliability depending on the number
of previous measurement data items stored in the device
on a test subject side, with reference to a correction table
for the amount of accumulated data. FIG. 26 shows the
correction table for the amount of accumulated data. As
shown in FIG. 26, a correction value is set as follows: if
the number of data accumulation times is less than five,
it is determined that diagnosis is impossible (a correction
value is set at 0); if the number of data accumulation
times is five or more and less than ten, the correction
value is set greatly less than 1; if the number of data
accumulation times is ten or more and less than thirty,
the correction value is set less than 1; and if the number
of data accumulation times is thirty or more, the correction
value is set at 1. The device on a test subject side of the
present embodiment is not a device for diagnosing can-
cer, but a device that intends to allow a test subject to
recognize that a risk of cancer increases with change in
physical condition, and to allow the test subject to im-
prove his or her living. Thus, the present device does not
have high accuracy of one measurement, but has value

in history of change in measurement, whereby it is de-
sirable to perform this kind of correction to prevent an
unnecessary mental burden.
[0273] If the filter 72 provided in the duct 18a is clogged,
a flow rate of air sucked into the duct 18a is reduced. For
this reason, if a flow rate of gas to be fed to the odiferous
gas sensor 26 and the hydrogen gas sensor 24 varies,
detection data of the odiferous gas sensor 26 and the
hydrogen gas sensor 24 may vary depending on the flow
rate. In addition, if velocity of gas to be fed to the odiferous
gas sensor 26 and the hydrogen gas sensor 24 is high,
a period in which the gas is in contact with the sensors
is so short that a detecting portion of each of the sensors
does not sufficiently react to the gas. Thus, it is desirable
that a flow rate of air fed to the odiferous gas sensor 26
and the hydrogen gas sensor 24 is constant. Then, the
data analyzer 60 corrects reliability depending on a flow
rate of gas (velocity of gas) to be fed to the odiferous gas
sensor 26 and the hydrogen gas sensor 24, with refer-
ence to a correction value table for a flow rate of air. The
flow rate of gas can be estimated on the basis of electric
current and voltage, applied to the suction fan 18c pro-
vided in a deodorizing device, for example. FIG. 27 shows
a correction value table for a flow rate of air. As shown
in FIG. 27, in the correction value table for a flow rate of
air, a correction value is set as follows: if a flow rate of
air is less than a lower limit value in a measurable range
of a flow rate of air and an upper limit value therein or
more, it is determined measurement is impossible (a cor-
rection value is set at 0): if the flow rate of air is within an
optimum range, the correction value is set more than 1;
and if the flow rate of air is within the measurable range
other than the optimum range, the correction value is set
at a value close to 1. In the present embodiment, influ-
ence of decrease in a flow rate of air caused by clogging
on detection sensitivity of a sensor is more than influence
of a case where a flow rate of air is high thereon, so that
a correction value within a range higher than the optimum
range within the measurable range is set higher than a
correction value within a range lower than the optimum
range. Since the flow rate of air does not greatly vary
during measurement, the correction value is used for the
whole correction.
[0274] Defecation gas contains CO2 gas as well as hy-
drogen gas, as healthy-state gas. Thus, if a CO2 gas
sensor detects a large amount of CO2, it means that a
sensor device reliably detects defecation gas. Then, the
data analyzer 60 corrects reliability on the basis of de-
tection data on CO2 detected by the carbon dioxide sen-
sor 28, with reference to a correction table for CO2. FIG.
28 shows a correction table for CO2. As shown in FIG.
28, in the correction table for CO2, if the amount of de-
tected CO2 is less than a predetermined value, a correc-
tion value is set at 1, and if the amount of detected CO2
is the predetermined value or more, the correction value
increases with increase in the amount of detected CO2.
Since a correction value of CO2 can be calculated for
each excretory act, the correction value of CO2 is used
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for the partial correction. In this way, detected hydrogen
gas is corrected on the basis of the amount of CO2 gas
in the present embodiment, so that healthy-state gas is
evaluated by using hydrogen gas and CO2 gas.
[0275] In a case where analysis of physical condition
is performed by using detection data of the hydrogen gas
sensor as detection data on healthy-state gas, a correc-
tion table for H2 that is set so that a correction value
increases with increase in a detection value detected by
the hydrogen gas sensor 24 may be used instead of the
correction table for CO2.
[0276] Defecation gas contains methane as well as hy-
drogen gas, as healthy-state gas. Thus, a methane gas
sensor that is strongly sensitive to methane gas is pro-
vided in the duct 18a of the deodorizing device, for ex-
ample, and if the methane gas sensor detects a large
amount of methane, it means that a large amount of def-
ecation gas is discharged. Then, the data analyzer 60
corrects reliability on the basis of the amount of methane
gas detected by the methane gas sensor, with reference
to a correction table for methane gas. FIG. 29 shows a
correction table for methane gas. As shown in FIG. 29,
in the correction table for methane gas, if the amount of
detected methane gas is less than a predetermined val-
ue, a correction value is set at 1, and if the amount of
detected methane gas is the predetermined value or
more, the correction value increases with increase in the
amount of detected methane gas. Since a correction val-
ue of methane gas can be calculated for each excretory
act, the correction value of methane gas is used for the
partial correction.
[0277] In the present embodiment, although reliability
is corrected to be set high if a detection value of each of
CO2 and methane is high, besides this, it is also possible
to perform correction so that a detection value of hydro-
gen gas increases if a detection value of each of CO2
and methane is high.
[0278] If there is cancer in the intestines, hydrogen
sulfide gas as well as odiferous gas is contained in def-
ecation gas. Thus, a hydrogen sulfide gas sensor that is
strongly sensitive to hydrogen sulfide gas is provided in
the duct 18a of the deodorizing device, for example, and
reliability is corrected on the basis of detection data on
hydrogen sulfide gas detected by the hydrogen sulfide
gas sensor. FIG. 30 shows a correction table for hydro-
gen sulfide gas. As shown in FIG. 30, in the correction
table for hydrogen sulfide gas, if the amount of detected
hydrogen sulfide gas is less than a predetermined value,
a correction value is set at 1, and if the amount of detected
hydrogen sulfide gas is the predetermined value or more,
the correction value increases with increase in the
amount of detected hydrogen sulfide gas. Since a cor-
rection value of hydrogen sulfide gas can be calculated
for each excretory act, the correction value of hydrogen
sulfide gas is used for the partial correction. Reliability is
calculated by using a part or all of the correction tables
described above.
[0279] Next, since detailed description related to a

method of estimating the amount of gas is omitted in the
example described with reference to FIG. 9, it is de-
scribed here.
[0280] A semiconductor gas sensor, or a solid electro-
lyte sensor, is used as the odiferous gas sensor 26 for
measuring odiferous gas. The gas sensors, such as the
semiconductor gas sensor, the solid electrolyte sensor,
and the hydrogen gas sensor, react not only to odiferous
gas but also to alcohol contained in an aromatic, and a
disinfecting sheet.
[0281] That is, even when a test subject is absent, de-
tection data of the gas sensors includes environmental
noise due to influence of an aromatic, and remaining stool
attached to a bowl of a toilet, for example. This kind of
influence of an aromatic, and remaining stool attached
to a bowl of a toilet, does not vary with time.
[0282] When a test subject enters a toilet space, a de-
tection value acquired by each of the gas sensors grad-
ually increases due to influence of a body odor of a test
subject, and stink gas components attached to a body
and clothes of the test subject, such as perfume and hair
liquid used by the test subject, and when the test subject
sits on the seat, a portion above the bowl is covered with
the test subject and the clothes, so that a data value
detected by each of the gas sensors becomes stable, or
gradually increases.
[0283] If a test subject cleans a seat with a disinfecting
sheet, the amount of gas measured by a semiconductor
gas sensor rapidly increases at the moment when the
disinfecting sheet is used, and after the test subject sits
on the seat, or after a while when the disinfecting sheet
is used, a detection value measured by the gas sensor
does not increase due to influence of the disinfecting
sheet.
[0284] That is, after the test subject sits on the seat, a
detection value of the gas sensor may gradually increase
due to influence of stink gas attached to the body of the
test subject, but does not rapidly increase.
[0285] In contrast, once the test subject starts an ex-
cretory act, the gas sensor reacts to odiferous gas and
hydrogen gas, contained in defecation gas, at the time
when each excretory act is performed, so that a detection
value of the gas sensor rapidly increases to a peak, and
then decreases.
[0286] Thus, the present inventors think that there is
no sudden increase of a detection value of a gas sensor
after a test subject sits on a seat, and that if the detection
value is set as a reference value, odiferous gas and hy-
drogen gas, contained in defecation gas can be detected
as a sudden increase from the reference value.
[0287] Then, in the present embodiment, as described
with reference to FIG. 9, the data analyzer 60 sets a de-
tection value of the gas sensor as a reference value, the
detection value being acquired during a period of a non-
excretory act after time t2 at which the seating detection
sensor 36 detects that a test subject sits on the seat 4,
and before time t5 at which an excretory act is started.
Next, the data analyzer 60 sets a time point at which a
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rate of change in a difference between a detection value
of the gas sensor and the reference value becomes a
positive predetermined value or more as the time t5 of a
starting point of the excretory act. Then, the data analyzer
60 integrates with time a difference between a detection
value of the gas sensor and the reference value during
the excretory act from the starting point to a finishing
point of the excretory act (or acquires an area of a portion
in which a detection value is more than the reference
value of the amount of gas during the excretory act), and
estimates the integrated value as the amount of defeca-
tion gas. A finishing point of an excretory act may be set
at a time point at which a detection value of the gas sensor
returns to a reference value again, or at a time point at
which a rate of change in a difference between a detec-
tion value of the gas sensor and the reference value
changes from a positive value to a negative value after
a starting point.
[0288] As with the odiferous gas sensor 26, the hydro-
gen gas sensor 24 and the carbon dioxide sensor 28 may
be affected by stink noise other than defecation gas.
Thus, also when the amount of hydrogen gas and carbon
dioxide gas is estimated on the basis of detection data
of the hydrogen gas sensor 24 and the carbon dioxide
sensor 28, the estimate may be performed as with the
estimate of defecation gas.
[0289] A method of estimating the amount of gas is not
limited to the method described above. Then, a method
of estimating the amount of gas in a biological information
measurement system of a second embodiment will be
described below. The second embodiment is only differ-
ent in the method of estimating the amount of gas as
compared with the first embodiment.
[0290] Also in the system of the present embodiment,
as with the first embodiment, a semiconductor gas sensor
or a solid electrolyte sensor is used as the odiferous gas
sensor 26 for measuring odiferous gas. Since the semi-
conductor gas sensor or the solid electrolyte sensor
measures the amount of gas by detecting a reaction of
a detecting portion heated, its sensitivity is low. The hy-
drogen gas sensor 24 also has a low sensitivity as with
the semiconductor gas sensor. In a case where this kind
of gas sensor with a low sensitivity is used, there is the
following problem. The following problem is not unique
to the semiconductor gas sensor, and the same applies
to the solid electrolyte sensor and the hydrogen gas sen-
sor.
[0291] For example, as shown in FIG. 31, there is con-
sidered a case where the semiconductor gas sensor is
used as the odiferous gas sensor 26 to detect odiferous
gas for each of the conditions S1, S2, and S3, in which
a total amount of discharged defecation gas is identical,
but a discharge time and a discharge rate per unit time
are different. FIG. 32 shows detection waveforms of a
gas sensor in a case where a discharge time as well as
a discharge rate per unit time is changed, and FIG. 33
shows the amount of gas calculated on the basis of the
detection waveforms of the gas sensor. FIGS. 32 and 33

show S1’, S2’, and S3’, which corresponds to S1, S2,
and S3, shown in FIG. 31, respectively.
[0292] As shown in FIG. 32, if a total amount of dis-
charged defecation gas is identical but a discharge time
is different, a waveform of discharged gas needs to con-
verge in a similar time due to a time constant of the gas
sensor. Thus, the present inventors focus on an inclina-
tion of the waveform of discharged gas when the gas is
discharged. FIG. 34 shows initial portions of the detection
waveforms of the gas sensor shown in FIG. 32 by being
enlarged in a time axis. As shown in FIG. 34, if a discharge
rate per unit time (discharge concentration) is different,
an inclination of the waveform from a start of discharge
to a peak value, and a time by which the discharge rate
reaches a peak value, are different. Then, as the dis-
charge rate per unit time (discharge concentration) in-
creases, an inclination of the waveform to a peak value
increases, and as a gas discharge time increases, a
reaching time to a peak value increases. In addition, FIG.
35 is a graph showing a relationship between a discharge
rate per unit time (discharge concentration) and an incli-
nation of a rising edge of each of the waveforms of de-
tection data acquired by the sensor. As shown in FIG.
35, it can be said that there is a substantially proportional
relationship between the discharge rate per unit time (dis-
charge concentration) and the inclination of a rising edge
of the waveform of detection data acquired by the sem-
iconductor gas sensor.
[0293] On the basis of findings described above that
an inclination of a detection waveform acquired by the
semiconductor gas sensor is associated with a discharge
rate of discharged gas per unit time (discharge concen-
tration), and a reaching time to a peak of the detection
waveform acquired by the semiconductor gas sensor is
associated with a discharge time, the present inventors
estimate the amount of gas on the basis of the product
(gas sensor waveform area) of the inclination of the de-
tection waveform acquired by the semiconductor gas
sensor and the reaching time to the peak of the detection
waveform. FIG. 36 shows the amount of gas estimated
in this way on the basis of the product (gas sensor wave-
form area) of an inclination of a detection waveform ac-
quired by a semiconductor gas sensor, and a reaching
time to a peak, for each of the conditions S1, S2, and S3,
in which a discharge time as well as a discharge rate per
unit time (discharge concentration) is different. As shown
in FIG. 36, the amounts of gas S1", S2", and
S3" estimated on the basis of the product of the inclina-
tion of the waveform of the amount of gas and the reach-
ing time to the peak are the same amount, so that it is
found that the amount of gas can be accurately estimated
on the basis of an inclination of a waveform of the amount
of gas and a reaching time to a peak of the waveform.
[0294] Thus, in the present embodiment, as with the
first embodiment described above, a reference value is
set on the basis of detection data acquired by the odif-
erous gas sensor 26 in a period after a time point at which
the seating detection sensor 36 detects that a test subject
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sits on a seat, and before an excretory act is started.
Then, as shown in FIG. 10A, a time point, at which a rate
of change in a difference between a detection value
measured by the odiferous gas sensor 26 and a reference
value exceeds a preset threshold value of a start, is set
as a starting point of estimating the amount of defecation
gas (or a starting point of an excretory act). Next, as
shown in FIG. 10A, a time point, at which the rate of
change in a difference between the detection data ac-
quired by the odiferous gas sensor 26 and the reference
value becomes negative (or a time point at which the
detection data of the odiferous gas sensor 26 becomes
a peak), is set as a finishing point of estimating the
amount of defecation gas (or a finishing point of the ex-
cretory act).
[0295] Subsequently, the data analyzer 60 calculates
a rate of change in a difference between detection data
and the reference value, from the starting point to the
finishing point of the excretory act. The data analyzer 60
also calculates a discharge time of defecation gas from
the starting point to the finishing point of the excretory
act. Then, the data analyzer 60 integrates the rate of
change in a difference between detection data acquired
from the starting point to the finishing point of the excre-
tory act and the reference value, and the discharge time
of defecation gas, and then estimates the integrated val-
ue as the amount of gas. Likewise, an estimation of the
amount of hydrogen gas based on detection data of the
hydrogen gas sensor 24, as well as an estimation of the
amount of carbon dioxide gas based on detection data
of the carbon dioxide sensor 28, can be performed. Ac-
cording to the method of estimating the amount of gas,
described above, it is possible to more accurately esti-
mate the amount of defecation gas without influence of
a time constant of the gas sensor.
[0296] In addition, a study by the present inventors on
a relationship between a discharge rate of defecation gas
per unit time and a discharge time reveals that there is
a little personal difference in a relationship between a
discharge rate and a discharge time. That is, if a dis-
charge rate of defecation gas per unit time is large, a
discharge time becomes a certain relatively short time
regardless of a test subject, and if the discharge rate of
discharged defecation gas per unit time is small, a dis-
charge time becomes a certain long time regardless of
a test subject. Thus, the present inventors think that a
discharge time of defecation gas (odiferous gas) can be
estimated on the basis of a discharge rate per unit time
of odiferous gas in defecation gas (a rate of change in a
detection value acquired by the odiferous gas sensor 26).
Likewise, a discharge time of defecation gas (hydrogen
gas and carbon dioxide) can be estimated on the basis
of a discharge rate per unit time of each of hydrogen gas
and carbon dioxide (a rate of change in a detection value
acquired by each of the hydrogen gas sensor 24 and the
carbon dioxide sensor 28). In the present embodiment,
although an area is estimated so that a correlation be-
tween the amount of healthy-state gas and the amount

of odiferous gas is acquired, there is a correlation only
between concentration of healthy-state gas and concen-
tration of odiferous gas so that a similar result can be
acquired, whereby it may be configured to acquire con-
centration from an inclination of a waveform of measure-
ment values of each sensor. In this case, eliminating an
estimation of an area enables measurement to be further
simplified.
[0297] Then, a method of estimating the amount of gas
in a biological information measurement system of a third
embodiment, based on the findings described above, will
be described below. The third embodiment is only differ-
ent in the method of estimating the amount of gas as
compared with the first and second embodiments. In the
data analyzer 60, data on a rate of change versus a dis-
charge period, related to a correspondence between a
rate of change in a difference, and a discharge time of
gas, is set in addition to a threshold value of a start of a
rate of change in a difference, described in the embodi-
ments above.
[0298] A reference value is set on the basis of detection
data acquired by the odiferous gas sensor 26 in a period
after a time point at which the seating detection sensor
36 detects that a test subject sits on a seat, and before
an excretory act is started. Then, a time point, at which
a rate of change in a difference between a detection value
measured by the odiferous gas sensor 26 and a reference
value exceeds a preset threshold value of a start, is set
as a starting point of estimating the amount of defecation
gas (or a starting point of an excretory act). Subsequently,
the data analyzer 60 acquires data on a discharge period
corresponding to a rate of change in a difference between
a detection value at the starting point and the reference
value, with reference to the data on a rate of change
versus a discharge period. Then, the data analyzer 60
integrates the rate of change in a difference between
detection data acquired at the starting point of the excre-
tory act and the reference value, and the discharge time,
and then estimates the integrated value as the amount
of gas. Likewise, an estimation of the amount of hydrogen
gas based on detection data of the hydrogen gas sensor
24, as well as an estimation of the amount of carbon
dioxide gas based on detection data of the carbon dioxide
sensor 28, can be performed. It is also possible to more
accurately estimate the amount of defecation gas without
influence of a time constant of the gas sensor, in accord-
ance with the method of estimating the amount of gas,
described above. While a case of using a semiconductor
gas sensor as the odiferous gas sensor 26 is described
in the method of estimating the amount of gas of each of
the embodiments, a case of using a solid electrolyte sen-
sor instead of the semiconductor gas sensor enables the
amount of gas to be estimated. In the embodiments de-
scribed above, while the data analyzer 60 acquires a rate
of change in a difference between a detection value at
the starting point and the reference value to acquire data
on a discharge period corresponding to the rate of change
in the difference, with reference to the data on a rate of
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change versus a discharge period, and then estimates
the amount of gas on the basis of the rate of change and
the discharge period, the present invention is not limited
to the way above. For example, data on a rate of change
versus the amount of gas, in which a rate of change in
the difference and the amount of gas are associated with
each other, may be previously stored so that a rate of
change in the difference is acquired to directly estimate
the amount of gas with reference to the data on a rate of
change versus the amount of gas.
[0299] In the biological information measurement sys-
tem of the first embodiment described with reference to
FIG. 1, although it is described that the measuring device
6 is assembled inside the seat 4 mounted on the flush
toilet 2 installed in the toilet installation room R, the meas-
uring device is not required to be always assembled in-
side the seat in the biological information measurement
system of the present invention.
[0300] FIG. 37A shows a state in which a device on a
test subject side of a biological information measurement
system in accordance with a fourth embodiment is at-
tached to a flush toilet installed in a toilet installation room,
and FIG. 37B is a perspective view showing a measuring
device of the device on a test subject side shown in FIG.
37A. The fourth embodiment is only different in a config-
uration of the device on a test subject side as compared
with the first embodiment. As shown in FIG. 37A, a bio-
logical information measurement system 101 of the
present embodiment has the same configuration as that
of the first embodiment, except that only a measuring
device 106 of a device 110 on a test subject side is dif-
ferent. The measuring device 106 of the present embod-
iment is provided separately from a seat 104.
[0301] As shown in FIG. 37B, the measuring device
106 includes a device body 180, a duct 118a that is at-
tached on a top face of the device body 180 so as to
extend in a traverse direction, and that is provided with
an edge portion bent downward, and a power source
code 182 that is connected to the device body 180. As
shown in FIG. 37A, the measuring device 106 is fixed
while an end of the duct 118a is positioned in the bowl
by hanging the edge portion of the duct 118a on a sidewall
of a bowl of the flush toilet 2.
[0302] The device body 180, as with the first embodi-
ment, includes a hydrogen gas sensor, an odiferous gas
sensor, a carbon dioxide sensor, a humidity sensor, a
temperature sensor, an entrance detection sensor, a
seating detection sensor, a defecation/urination detec-
tion sensor, a suction device, a sensor heater, and a
transmitter-receiver. Gas sucked through the duct 118a
is deodorized and is discharged through a deodorized
air outlet provided in a bottom face of the device body
180. In the duct 118a, there are provided the hydrogen
gas sensor, the odiferous gas sensor, the carbon dioxide
sensor, the humidity sensor, the temperature sensor, the
sensor heater, and a fan. Arrangement of the sensors in
the duct 118a is the same as that of the first embodiment,
so that description thereof is omitted. According to this

kind of configuration, the measuring device 106 of the
present embodiment is also capable of acquiring detec-
tion data corresponding to the amount of odiferous gas,
hydrogen gas, and carbon dioxide, contained in defeca-
tion gas, by using the odiferous gas sensor, the hydrogen
gas sensor, and the carbon dioxide sensor.
[0303] It is desirable that the seat 104 to be used along
with the measuring device 106 of the present embodi-
ment is a seat with a cleaning function that includes a
toilet lid opening/closing device, a nozzle driving device,
a nozzle cleaning device, a toilet cleaning device, and a
toilet disinfection device, the seat being capable of com-
municating with the measuring device 106. Using the
measuring device 106 along with this kind of seat enables
various cleaning operations and disinfecting operation to
be performed when stink gas is detected.
[0304] In the first embodiment, as shown in FIG. 3,
although the gas detector 20 is configured so that the
hydrogen gas sensor 24 is provided upstream of the de-
odorant filter 78, this kind of configuration is not always
required. FIG. 38 shows a configuration of a gas detector
provided in a biological information measurement system
of a fifth embodiment. The fifth embodiment is only dif-
ferent in a configuration of the gas detector as compared
with the first embodiment. As shown in FIG. 39, arrange-
ment of the hydrogen gas sensor 24 in the gas detector
120 in the present embodiment is different from that in
the embodiment shown in FIG. 3. In the present embod-
iment, the hydrogen gas sensor 24 is provided down-
stream of the deodorant filter 78 in the air intake passage
18b. According to this kind of configuration, even if a sen-
sor sensitive to odiferous gas as well as to hydrogen gas
is used as the hydrogen gas sensor 24, it is possible to
remove influence of odiferous gas from data to be out-
putted from the hydrogen gas sensor 24.
[0305] In the first embodiment, although a detection
value of odiferous gas is calculated by subtracting a de-
tection value acquired by the hydrogen gas sensor 24
from a detection value acquired by the odiferous gas sen-
sor 26 to separate influence of hydrogen gas, the present
invention is not limited to the way above. For example,
as described below, influence of hydrogen gas can be
also separated by varying a reaching time of each of hy-
drogen gas and odiferous gas to the odiferous gas sensor
26.
[0306] FIG. 39 shows a structure of a gas detector of
a sixth embodiment of the present invention. While the
first embodiment of the present invention allows respec-
tive gas sensors to directly detect hydrogen gas and odif-
erous gas, the present embodiment allows a single gas
sensor to detect short-chain fatty acid gas in addition to
hydrogen gas and odiferous gas while gas components
is separated through a column. The sixth embodiment is
only different in the configuration of a gas detector as
compared with the first embodiment. As shown in FIG.
39, in the present embodiment, there is provided a branch
passage 283b that branches from a main passage 283a
of the air intake passage 18b in the duct 18a. While a
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hydrogen gas sensor and an odiferous gas sensor are
separately provided in the first embodiment, the present
embodiment is configured to detect hydrogen gas, odif-
erous gas, and short-chain fatty acid gas, by using one
semiconductor gas sensor.
[0307] Here, a measurement principle of physical con-
dition in the biological information measurement system
of the present embodiment will be described.
[0308] As described above, since gas of short-chain
fatty acid is created only in a case where pH in intestine
is low and an intestinal environment is good, it is possible
to reliably determine that an intestinal environment is
good by detecting the gas. In this way, in a good intestinal
environment, bad bacteria, which create deleterious
components inducing disease such as colorectal cancer,
tend to be difficult to survive, so that it can be said that
a test subject having a good intestinal environment with
a low pH value is in a condition where resistance to se-
rious disease, such as colorectal cancer, or immune
strength, is high. In contrast, in an intestinal environment
in which there are many bad bacteria, deleterious com-
ponents created by the bad colon bacilli are likely to in-
duce disease such as colorectal cancer to increase a risk
of serious disease.
[0309] Here, defecation gas discharged during defe-
cation includes nitrogen, oxygen, argon, water vapor,
carbon dioxide, hydrogen, methane, acetic acid, trimeth-
ylamine, ammonia, propionic acid, butyric acid, methyl
disulfide, methyl trisulfide, and the like, along with hydro-
gen sulfide and methyl mercaptan. The defecation gas
includes short-chain fatty acids created by good bacteria
in intestine, such as acetic acid, propionic acid, and bu-
tyric acid. Most of the short-chain fatty acids are absorbed
in the large intestine, so that a slight amount of the short-
chain fatty acids remains in stool. Then, the present in-
ventors find that a part of a slight amount of the short-
chain fatty acids remaining without being absorbed is va-
porized to be contained in defecation gas. The biological
information measurement system 1 of the present em-
bodiment succeeds in detecting a very trace amount of
vaporized short-chain fatty acid contained in defecation
gas, as well as in measuring health condition in intestine
of a test subject, and immune strength of the test subject,
against disease of the large intestine, on the basis of the
detected amount of short-chain fatty acid. The present
embodiment, as described later, guides a part of defe-
cation gas into a tube called a column so that acetic acid
gas and propionic acid gas of short-chain fatty acid is
separated from another gas on the basis of a difference
in time in which each gas component passes through the
column to be detected.
[0310] As described above, although acetic acid of
short-chain fatty acid exists in defecation gas when phys-
ical condition is good, the present inventors find that there
is a very large amount of discharge of acetic acid when
a test subject has diarrhea. That is, if a test subject has
diarrhea, digested material fed into the large intestine
stays in the large intestine for a very short time, so that

most of short-chain fatty acid, such as acetic acid, con-
tained in the digested material is discharged along with
stool while being absorbed little. This kind of increase in
the amount of short-chain fatty acid gas due to diarrhea
of a test subject is a very large value which is impossible
in a condition without diarrhea, so that it is possible to
definitely distinguish it from short-chain fatty acid gas dis-
charged when physical condition is good on the basis of
measurement data on the short-chain fatty acid gas. That
is, it is possible to detect diarrhea of a test subject on the
basis of the amount of short-chain fatty acid gas (acetic
acid gas) contained in defecation gas measured.
[0311] As shown in FIG. 39, in the present embodi-
ment, as with the first embodiment, the air intake passage
18b includes the filter 72, the deodorant filter 78 provided
downstream of the filter 72, and the suction fan 18c, and
the branch passage 283b branches on the downstream
side of the filter 72. The filter 72 does not have a deodor-
izing function, and allows odiferous gas, hydrogen gas,
and short-chain fatty acid gas to pass therethrough, but
prevents foreign material, such as urine, and a cleaner
from passing therethrough. As with the first embodiment,
the deodorant filter 78 is also a catalyst that adsorbs gas
components of odiferous gas or the like.
[0312] Defecation gas in the bowl 2a of the toilet is
sucked into the air intake passage 18b at a fixed flow
rate by the suction fan 18c. The defecation gas sucked
into the air intake passage 18b passes through the filter
72 so that foreign material, such as urine, and a cleaner,
is removed, and then is returned into the bowl 2a of the
toilet after gas components of odiferous gas or the like
are removed by the deodorant filter 78.
[0313] The branch passage 283b includes a flow chan-
nel changeover valve 284, a column 286, a semiconduc-
tor gas sensor 288, and a pump 290, in order from an
upstream side toward a downstream side.
[0314] The flow channel changeover valve 284 is
opened in a partial time (a very short time) during an
excretory act to allow a part of defecation gas flowing
through the air intake passage 18b (for the partial time
during the excretory act of a test subject) to be drawn
into the branch passage 283b. The flow channel change-
over valve 284 is provided at the most upstream portion
of the branch passage 283b.
[0315] The column 286 is provided downstream of the
flow channel changeover valve 284, and is formed by
filling elongated piping with thin fibers and the like, for
example. The column 286 has a mechanism in which
passing time of gas varies in accordance with molecule
size (molecular weight), according to a principle of gas
chromatography.
[0316] The sensor heater 54 is provided upstream of
the semiconductor gas sensor 288 to heat a detecting
portion of the semiconductor gas sensor 288 to a prede-
termined temperature as well as remove stink gas com-
ponents attached to the semiconductor gas sensor 288.
[0317] The flow channel changeover valve 284 allows
defecation gas in trace amounts flowing through the air

79 80 



EP 3 051 290 A1

42

5

10

15

20

25

30

35

40

45

50

55

intake passage 18b after passing through the filter 72 to
flow into the branch passage 283b. Then, when the pump
290 is driven, each of hydrogen and odiferous gas, con-
tained in the defecation gas, passes through the column
286 for a different time in accordance with molecular
weight, according to the principle of gas chromatography,
to reach the semiconductor gas sensor 288. That is, hy-
drogen with a small molecular weight tends to easily pass
through the column 286 to reach the semiconductor gas
sensor 288 in a short time, and odiferous gas with a large
molecular weight tends to be difficult to pass through the
column 286 to reach the semiconductor gas sensor 288
in a longer time as compared with the hydrogen. The
pump 290 is configured to suck defecation gas at a fixed
flow velocity.
[0318] FIG. 40 shows a detection waveform acquired
by a semiconductor gas sensor of a gas detector, shown
in FIG. 39. As shown in FIG. 40, according to a configu-
ration of a gas detector 220 of the present embodiment,
the semiconductor gas sensor 288 reacts to short-chain
fatty acid gas, hydrogen gas, and odiferous gas, which
are temporally separated. In particular, an excretory act
is performed in a short time, and defecation gas contain-
ing hydrogen and odiferous gas is also discharged only
in a short time. In this way defecation gas is discharged
in a short time, and thus providing the column 286 up-
stream of the semiconductor gas sensor 288 enables a
time by which each of short-chain fatty acid gas, hydro-
gen gas, and odiferous gas reaches the semiconductor
gas sensor to be varied, whereby it is possible to detect
the amount of each of short-chain fatty acid gas, hydro-
gen gas, and odiferous gas, by using one semiconductor
gas sensor 288. This is also based on technical findings
made by the present inventors that if a method of deter-
mining physical condition using a correlation between
healthy-state gas and odiferous gas, as well as the
amount of short-chain fatty acid gas, without measuring
all of the amount of methyl mercaptan gas in correlation
with cancer, is adopted, gas only in a specific period can
be measured in this kind of method. If a reduction sensor
is used, the sensor is inexpensive but it is difficult to sep-
arate a large amount of hydrogen contained in defecation
gas. In contrast, since the present embodiment allows a
small amount of gas to be measured only in a specific
period, separation of hydrogen becomes easy so that
practicality can be achieved with a very inexpensive sen-
sor.
[0319] While the present embodiment allows the col-
umn 286 to vary a reaching time of each of short-chain
fatty acid gas, hydrogen gas, and odiferous gas, to the
semiconductor gas sensor 288, it is a matter of course
that it is also possible to vary a reaching time of methane
contained in defecation gas. Accordingly, it is also pos-
sible to separate influence of not only hydrogen but also
methane from detection data acquired by a semiconduc-
tor gas sensor.
[0320] Subsequently, with reference to FIG. 41, a
physical condition display table in the present embodi-

ment will be described. The physical condition display
table is to be displayed by pressing the button of "detailed
screen" in the display screen shown in FIG. 5 in the first
embodiment.
[0321] As shown in FIG. 41, the physical condition dis-
play table is displayed on the left side of a display screen.
The physical condition display table is a graph in which
the vertical axis represents an index related to the amount
of odiferous gas (referred to as wrong physical condition
state gas in the display), referred to as a first index, and
the horizontal axis represents an index related to the
amount of healthy-state gas, referred to as a second in-
dex. In addition, a graph of immune strength against dis-
ease, estimated on the basis of detection data on short-
chain fatty acid gas, is displayed in a right edge portion
of the display screen, as a third index. That is, a level of
immune strength of a test subject, acquired from detec-
tion data on short-chain fatty acid gas, is plotted in a
longitudinal display bar for immune strength. The first
index relates to the amount of odiferous gas based on
first detection data acquired by the gas detector 220. The
second index relates to the amount of hydrogen gas of
healthy-state gas based on second detection data ac-
quired by the gas detector 220. In addition, the third index
relates to the amount of short-chain fatty acid gas based
on third detection data acquired by the gas detector 220.
As the second index, the amount of carbon dioxide gas
or methane gas, which is healthy-state gas, is also avail-
able. The display device 68 of the remote control 8 dis-
plays the physical condition display table with the vertical
axis and the horizontal axis as above, in which a meas-
urement result of defecation gas of a test subject is plot-
ted in a time-dependent manner.
[0322] Next, with reference to FIG. 42, a biological in-
formation measurement system of a seventh embodi-
ment of the present invention will be described.
[0323] In the sixth embodiment described above, im-
mune strength of a test subject is displayed in the display
bar for immune strength in the display device on the basis
of acquired detection data on short-chain fatty acid gas,
and a plotted point showing physical condition is dis-
played in the physical condition display table on the basis
of acquired detection data on odiferous gas and hydro-
gen gas. The present embodiment is different from the
sixth embodiment described above only in that a position
of a plotted point to be displayed in the physical condition
display table is corrected on the basis of detection data
on short-chain fatty acid gas. Here, only a difference in
the present embodiment from the sixth embodiment will
be described, and description of a similar configuration,
and the like, is omitted.
[0324] FIG. 42A shows an example of correction of a
plotted point to be displayed in the physical condition
display table. FIG. 42B shows an example of the amount
of correction based on the amount of acetic acid gas of
short-chain fatty acid detected.
[0325] As described in the sixth embodiment, a plotted
point based on previous detection data is also displayed
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in the physical condition display table, along with a plotted
point based on detection data acquired in a present def-
ecation act. In addition, a display position of the present
plotted point is corrected on the basis of reliability of the
present measurement so as to be close to a position G
of the center of gravity of the previous data (refer to FIG.
17) to be displayed. That is, in FIG. 42A, if a plotted point
based on raw data of present detection data is indicated
as "1", a display position of the plotted point is corrected
to a position indicated as "1"’ so as to be close to the
position G of the center of gravity of the previous data to
be displayed (the plotted point "1" is not actually dis-
played). In addition, the position of the plotted point "1"
is corrected more as reliability of the present measure-
ment decreases to be close to the position G of the center
of gravity (the plotted point "1"’ is displaced to near the
position G of the center of gravity). Meanwhile, in the
sixth embodiment, immune strength of a test subject is
displayed in the display bar for immune strength on the
basis of detection data on short-chain fatty acid gas, in
addition to the physical condition display table.
[0326] In contrast, in the present embodiment, the po-
sition of the plotted point "1"’ corrected on the basis of
reliability is further corrected on the basis of detection
data on short-chain fatty acid gas. That is, short-chain
fatty acid gas, such as acetic acid gas, is created by good
bacteria, such as bifidobacteria, in the large intestine,
and is hardly created in a bad intestinal condition in which
bad bacteria are predominant. Thus, even if the present
measurement acquires detection data on odiferous gas
and hydrogen gas that does not show better physical
condition, it can be determined that condition in intestine
is not always poor if some amount of acetic acid gas, and
the like, is discharged. Then, the present embodiment
corrects the amount of correction (the amount of correc-
tion between the plotted points "1" and "1"’) in the present
detection data on the basis of detection data on acetic
acid gas so that the plotted point "1"’ is displaced to a
good physical condition side (a health side of a right side
in FIG. 42A).
[0327] FIG. 42B shows an example of the amount of
correction based on the amount of acetic acid gas in def-
ecation gas.
[0328] For example, if the amount of acetic acid gas
detected corresponds to a correction of "20%", a plotted
point is displayed at a position indicated as "1"" to which
a position of the plotted point "1"’ is displaced to the
health side (the right side in FIG. 42A) by a distance
equivalent to 20% of a distance between the plotted
points "1" and "1"’ (the plotted points "1" and "1"’ are not
actually displayed). As shown in FIG. 42B, the amount
of correction of a plotted point to the health side (a good
physical condition side) increases as the amount of acetic
acid gas detected increases. In this way, if a position of
a plotted point to be displayed in the display device is
corrected to the good physical condition side on the basis
of the amount of acetic acid gas, condition in intestine of
a test subject reflects a plotted point in the physical con-

dition display table in a more multi-faceted manner,
whereby it is possible to increase reliability of physical
condition to be presented to a test subject.
[0329] Although the present embodiment allows the
display device to display only the physical condition dis-
play table, a display bar for immune strength, showing
immune strength may be displayed along with the phys-
ical condition display table as a variation, as with the first
embodiment.
[0330] Next, with reference to FIG. 43, another varia-
tion of the biological information measurement system
of the seventh embodiment of the present invention will
be described.
[0331] The seventh embodiment described above cor-
rects the amount of correction (correction of the plotted
point "1" to the plotted point "1"’) based on reliability of a
plotted point of the present detection data on the basis
of detection data on acetic acid gas so that the plotted
point "1"" is displaced to the health side (correction of the
plotted point "1"’ to the plotted point "1""). In contrast, the
present variation is different from the seventh embodi-
ment in that a plotted point after correction based on re-
liability (the plotted point "1"’ in FIG. 42A) is directly cor-
rected on the basis of detection data on acetic acid gas.
[0332] As shown in FIG. 43A, the present variation di-
rectly corrects a plotted point in the physical condition
display table on the basis of the amount of correction that
is set on the basis of FIG. 43B. That is, if acquired de-
tection data on the amount of acetic acid gas is equivalent
to "10% up" in FIG. 43B, a value of the amount of hydro-
gen gas (the amount of healthy-state gas) at a plotted
point after correction based on reliability (equivalent to
"1*" in FIG. 43A, and to "1"’ in FIG. 42A) is corrected to
a value increased by 10%. Accordingly, the plotted point
"1*" in FIG. 43A is displaced parallel along an axis of the
amount of hydrogen gas (horizontal axis in FIG. 43A) to
a plotted point "1**". In this way, if a position of a plotted
point to be displayed in the display device is corrected
to a health side (a right side in FIG. 43A) on the basis of
the amount of acetic acid gas, condition in intestine of a
test subject reflects a plotted point in the physical condi-
tion display table in a more multi-faceted manner, where-
by it is possible to increase reliability of physical condition
to be presented to a test subject. Since the present var-
iation allows a plotted point in the physical condition dis-
play table to be simply displaced parallel along an axis
of the amount of healthy-state gas, it is possible to per-
form correction with a simple calculation.
[0333] According to the biological information meas-
urement system of each of the embodiments of the
present invention, first detection data acquired by the
odiferous gas sensor 26 sensitive to methyl mercaptan
gas of odiferous gas, containing a sulfur component, as
well as to odiferous gas other than the methyl mercaptan
gas, is stored for each test subject, and physical condition
of a test subject is analyzed on the basis of time-depend-
ent change in a plurality of first detection data items in a
defecation act performed multiple times in a predeter-
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mined period. As a result, it is possible to chronologically
grasp the amount of odiferous gas in defecation gas for
a long period even if there is used detection data acquired
by the gas detector 20 using a general gas sensor sen-
sitive to methyl mercaptan gas of odiferous gas, as well
as to odiferous gas other than the methyl mercaptan gas,
whereby it is possible to notify a wrong physical condition
to a test subject in a state of ahead-disease before having
a serious disease, such as colorectal cancer. Then, it is
possible to provide a biological information measurement
system at a cost, allowing general consumers to readily
purchase it. According to the biological information meas-
urement system of the present embodiment, it is possible
to prevent people from having a serious disease, such
as a cancer by measuring defecation gas at home, or to
urge people to present to a hospital to receive treatment
under a moderate condition.
[0334] In the biological information measurement sys-
tem of the present embodiment, the gas detector 20 is
configured to output second detection data related to hy-
drogen gas, and the data analyzer 60 analyzes physical
condition of a test subject on the basis of a relationship
between the first index related to odiferous gas and the
second index related to hydrogen gas. The hydrogen gas
is called healthy-state gas, and it is known that a large
amount of the hydrogen gas is discharged when condi-
tion in intestine is good. The present inventors find that
if a test subject is in a wrong physical condition, as phys-
ical condition deteriorates, odiferous gas in defecation
gas increases in amount, but the amount of healthy-state
gas decreases. Since the biological information meas-
urement system 1 of the present embodiment analyzes
physical condition of a test subject on the basis of time-
dependent change in a relationship between odiferous
gas and healthy-state gas, in a defecation act performed
multiple times, it is possible to reliably notify a wrong
physical condition to the test subject in a state of ahead-
disease before having colorectal cancer. Even if data
analysis is based on detection data acquired by a gas
detector with less measurement accuracy, it is possible
to extract useful information by the data analysis because
a state of defecation gas is evaluated on the basis of a
relationship between odiferous gas and healthy-state
gas.
[0335] In addition, since the biological information
measurement system of the present embodiment ana-
lyzes physical condition of a test subject on the basis of
information on a test subject in addition to first detection
data, and second detection data, it is possible to accu-
rately measure the physical condition. The biological in-
formation measurement system 1 of the present embod-
iment analyzes physical condition of a test subject in con-
sideration of information on the test subject, so that a
personal difference in the amount of odiferous gas con-
taining a sulfur component can be absorbed to enable
accurately measuring physical condition, as well as en-
able preventing an unnecessary mental burden from be-
ing applied to a test subject due to notification of a wrong

result.
[0336] Since the biological information measurement
system of the present embodiment allows the display de-
vice 68 to display a plurality of analysis results related to
every defecation act (at time t1 to time t8, in FIG. 9) in a
time-dependent manner (refer to FIG. 6), a test subject
can grasp his or her own physical condition as time-de-
pendent change, whereby it is possible to urge the test
subject to perform health management, such as improve-
ment in a living habit.
[0337] In addition, the biological information measure-
ment system of the present embodiment displays a plu-
rality of analysis results (plotted points in FIG. 6) in a
time-dependent manner in the physical condition display
table (refer to FIG. 6), provided with the first axis (a ver-
tical axis of FIG. 6) related to odiferous gas containing a
sulfur component, and the second axis (a horizontal axis
of FIG. 6) related to healthy-state gas, a test subject can
visually grasp his or her own change in physical condition,
whereby it is possible to easily determine his or her own
physical condition.
[0338] According to the biological information meas-
urement system of the present embodiment, with respect
to whether physical condition is good or bad, a plurality
of analysis results are plotted in a time-dependent man-
ner in the physical condition display table divided into a
plurality of stage areas ("disease suspicion level 2", "dis-
ease suspicion level 1", etc., in FIG. 6), so that a test
subject can visually determine what level of physical con-
dition corresponds to his or her own physical condition,
whereby it is possible to make an effort for health man-
agement.
[0339] Since the biological information measurement
system of the present embodiment acquires detection
data even before a test subject is identified, a test subject
is released from reluctance to input information on a test
subject before defecation, whereby it is possible to re-
duce an operating burden when physical condition is
measured. Accordingly, a test subject easily continues
to measure physical condition without receiving an ex-
cessive operating burden.
[0340] In addition, since the biological information
measurement system of the present embodiment notifies
a test subject if the test subject does not input specific
information on a test subject for a predetermined time, it
is possible to prevent input of specific information on a
test subject from being forgotten, whereby it is possible
to easily continue to measure physical condition.
[0341] Since the biological information measurement
system of the present embodiment does not allow clean-
ing of the flush toilet 2 if a test subject does not input
specific information on a test subject, the test subject is
urged to input the specific information on a test subject,
whereby it is possible to continue to reliably measure
physical condition.
[0342] In addition, since the biological information
measurement system of the present embodiment plots
a corrected analysis result in the physical condition dis-
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play table (refer to FIG. 7A), it is possible to prevent a
large variation of physical condition to be displayed due
to a large error to be included in detection data, or a
temporary wrong physical condition.
[0343] Further, since the biological information meas-
urement system of the present embodiment corrects an
analysis result to be plotted in the physical condition dis-
play table to a good physical condition side (refer to FIG.
7A), it is possible to prevent physical condition to be dis-
played from remarkably deteriorating to apply an exces-
sive mental burden to a test subject, due to a large error
to be included in detection data, or a temporary wrong
physical condition.
[0344] Furthermore, since the biological information
measurement system of the present embodiment reduc-
es the amount of correction (refer to FIG. 7B) if an anal-
ysis result showing a wrong physical condition continues
predetermined times or more, a result showing a wrong
physical condition is displayed for a continual wrong
physical condition and the wrong physical condition can
be notified to a test subject before greatly deteriorating,
whereby it is possible to urge the test subject to manage
health, to present to a hospital, or the like.
[0345] The biological information measurement sys-
tem of the present embodiment displays a message re-
lated to health management of a test subject (refer to a
middle stage in FIG. 5), so that the test subject can take
an appropriate action on the basis of his or her own phys-
ical condition displayed, whereby it is possible to early
address improvement in physical condition.
[0346] Since the biological information measurement
system of the present embodiment corrects an analysis
result on the basis of reliability (refer to FIG. 17), it is
possible to prevent a plotted point to be displayed in the
physical condition display table from greatly varying due
to an analysis result with low reliability to prevent an un-
necessary mental burden from being applied to a test
subject.
[0347] In addition, since the biological information
measurement system of the present embodiment as-
signs a higher weight coefficient to detection data ac-
quired by detecting defecation gas discharged early than
that to later detection data (refer to a portion of a correc-
tion value in FIG. 12, and FIG. 16), it is possible to perform
further accurate measurement. Further, measuring def-
ecation gas discharged early enables presenting an anal-
ysis result to a test subject at an end of one defecation
act, or immediately after the one defecation act, so that
it is possible to present a measurement result of physical
condition without allowing a test subject to excessively
wait.
[0348] According to the biological information meas-
urement system of the present embodiment, a different
evaluation of health condition is made depending on a
value in the first axis (the vertical axis in FIG. 6) repre-
senting the first index even if a value in the second axis
(the horizontal axis of FIG. 6) representing the second
index is identical, so that it is possible to perform more

accurate measurement of physical condition.
[0349] In addition, since the biological information
measurement system of the present embodiment in-
cludes the hydrogen gas sensor 24 for detecting hydro-
gen gas, and the carbon dioxide sensor 28 for detecting
carbon dioxide gas, it is possible to evaluate healthy-
state gas indicating good physical condition on the basis
of two kinds of gas, whereby it is possible to more accu-
rately measure physical condition.
[0350] Although the embodiments described above of
the present invention are provided to suck defecation gas
discharged into a bowl of a toilet for analysis, defecation
gas also can be collected from a portion other than a
bowl of a toilet if physical condition of a test subject, such
as a bedridden patient, is analyzed. For example, in the
embodiment shown in FIG. 37, if a pipe for suction is
connected to the end of the duct 118a, defecation gas
can be directly collected from a test subject through the
pipe for suction. In this case, if a sheet-like defecation
gas collecting fixture (not shown) is connected to an end
of the pipe for suction, and is placed in bedclothes (a
sleeping mat and a comforter) of a test subject, defeca-
tion gas discharged from the test subject can be sucked.
The sucked defecation gas is sucked from the duct 118a
through the pipe for suction, and then a gas sensor as-
sembled in the device body 180 acquires detection data
on the gas. Alternatively, the defecation gas collecting
fixture may be in placed in underwear or a diaper of a
test subject. It is also possible to directly place a neces-
sary gas sensor in bedclothes, underwear, a diaper, or
the like, of a test subject, to measure defecation gas to
analyze physical condition of the test subject. In this case,
preferably, detection data acquired by the gas sensor is
wirelessly transmitted to a device on a test subject side,
or a server.
[0351] In the embodiments described above, although
healthy-state gas, such as hydrogen gas, methane gas,
or carbon dioxide gas, is detected, research by the
present inventors reveals that while many test subjects
include hydrogen gas in defecation gas as healthy-state
gas but no methane gas, a part of test subjects includes
methane gas in defecation gas but no hydrogen gas.
Thus, if healthy-state gas is measured, it is preferable to
provide a gas detector capable of detecting both hydro-
gen gas and methane gas. In a case of a device targeting
a specific test subject who is known for what kind of
healthy-state gas is discharged, the device may be con-
figure to be able to detect only any one of kinds of gas.

[Reference Signs List]

[0352]

R toilet installation room
1 biological information measurement system in ac-
cordance with first embodiment of the present inven-
tion
2 flush toilet
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2a bowl
4 seat
6 measuring device
8 remote control
10 device on a test subject side
12 server
14 terminal for test subject
16 medical facilities terminal
18 suction device
18a duct
18b air intake passage
18c suction fan
20 gas detector
22 control device
22a CPU
22b storage device
24 hydrogen gas sensor
26 odiferous gas sensor
28 carbon dioxide sensor
30 humidity sensor
32 temperature sensor
34 entrance detection sensor
36 seating detection sensor
38 defecation/urination detection sensor
40 toilet lid opening/closing device
42 nozzle driving device
44 nozzle cleaning device
46 toilet cleaning device
48 toilet disinfection device
50 aromatic sprayer
52 deodorizing air supply device
54 sensor heater
56 transmitter-receiver
58 duct cleaner
59 humidity adjuster
60 data analyzer
62 test subject identification device
64 input device
66 transmitter-receiver
68 display device
70 speaker
72 filter
78 deodorant filter
101 biological information measurement system of
fourth embodiment
104 seat
106 measuring device
118a duct
180 device body
182 power source code
120 gas detector of fifth embodiment
283a main passage
283b branch passage
284 flow channel changeover valve
286 column
288 semiconductor gas sensor
290 pump

Claims

1. A biological information measurement system (1)
that measures physical condition of a test subject on
the basis of defecation gas discharged into a bowl
(2a) of a flush toilet (2) installed in a toilet installation
space (R), the biological information measurement
system (1) comprising:

a test subject identification device (62) for iden-
tifying the test subject who uses the flush toilet
(2);
a suction device (18) that sucks gas in the bowl
(2a) into which the defecation gas is discharged
by the test subject;
a gas detector (20) provided with a gas sensor
(26) that is sensitive to methyl mercaptan gas
of odiferous gas, containing a sulfur component,
as well as to odiferous gas other than the methyl
mercaptan gas, included in gas sucked by the
suction device (18);
a control device (22) that controls the suction
device (18) and the gas detector (20);
a storage device (22b) that stores first detection
data acquired by the gas detector (20) for each
of test subjects identified by the subject identifi-
cation device (62);
a data analyzer (60) that analyzes physical con-
dition of the test subject on the basis of time-
dependent change in a plurality of first detection
data items that are detected in defecation acts
performed multiple times in a predetermined pe-
riod, and that is stored in the storage device
(22b); and
an output device (66, 68, 70) that outputs an
analysis result acquired by the data analyzer.

2. The biological information measurement system ac-
cording to claim 1, wherein the gas detector (20) is
configured to sense to healthy-state gas composed
of at least one of hydrogen gas, carbon dioxide gas,
and methane gas, contained in gas sucked by the
suction device (18), to output second detection data,
and wherein the data analyzer (60) acquires a rela-
tionship between a first index related to odiferous
gas containing a sulfur component, acquired on the
basis of first detection data, and a second index re-
lated to healthy-state gas, acquired on the basis of
second detection data in one defecation act, to an-
alyze physical condition of the test subject on the
basis of time-dependent change in the acquired re-
lationship in a defecation act performed multiple
times.

3. The biological information measurement system ac-
cording to claim 2, further comprising:

a test-subject-information storage device that
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stores information on weight, age, and sex of
the test subject, or information on elapsed time
from a previous defecation act,

wherein the data analyzer (60) analyzes physical
condition of the test subject on the basis of the first
detection data, the second detection data, and the
information on the test subject stored in the test-sub-
ject-information storage device.

4. The biological information measurement system ac-
cording to any one of the preceding claims, wherein
the output device displays a plurality of analysis re-
sults related to every defecation act analyzed by the
data analyzer (60) in time-dependent manner.

5. The biological information measurement system ac-
cording to any one of claims 2 to 4, wherein the output
device (66, 68) displays a plurality of analysis results
in the time-dependent manner in a physical condition
display table, provided with a first axis representing
the first index acquired on the basis of the first de-
tection data, and a second axis representing the sec-
ond index acquired on the basis of the second de-
tection data.

6. The biological information measurement system ac-
cording to claim 5, wherein the physical condition
display table is divided into a plurality of stage areas
with respect to whether physical condition is good or
bad, and the plurality of analysis results is plotted in
a time-dependent manner in the physical condition
display table divided into the areas.

7. The biological information measurement system ac-
cording to claim 5 or 6, wherein the output device
(66, 68, 70) corrects the analysis result acquired by
the data analyzer to plot the corrected result in the
physical condition display table.

8. The biological information measurement system ac-
cording to any one of claims 5 to 7, wherein if the
most recent analysis result is varied to wrong phys-
ical condition side, the output device (66, 68, 70)
corrects the analysis result to be plotted in the phys-
ical condition display table to good physical condition
side to display the corrected analysis result.

9. The biological information measurement system ac-
cording to any one of claims 5 to 8, wherein if the
analysis result showing wrong physical condition
continues predetermined times or more, the output
device (66, 68, 70) reduces an amount of correction
with respect to the analysis result to display the cor-
rected analysis result.

10. The biological information measurement system ac-
cording to any one of claims 5 to 9, wherein the data

analyzer (60) calculates reliability of detected data,
on the basis of the first detection data and the second
detection data, and wherein the output device plots
the analysis result corrected on the basis of the re-
liability of the data in the physical condition display
table.

11. The biological information measurement system ac-
cording to any one of claims 5 to 10, wherein if reli-
ability of data, calculated by the data analyzer (60),
is low, the output device (66, 68, 70) increases the
amount of correction for allowing the analysis result
to be plotted in the physical condition display table
to be closer to previous plotted points side than a
case where reliability of data is high.

12. The biological information measurement system ac-
cording to any one of claims 2 to 11, wherein the
data analyzer (60) calculates reliability of data at a
lower value as noise included in the first detection
data and the second detection data increases.

13. The biological information measurement system ac-
cording to any one of the preceding claims, wherein
the output device (66, 68, 70) displays a message
related to health management of the test subject on
the basis of the analysis result acquired by the data
analyzer (60).

14. The biological information measurement system ac-
cording to any one of the preceding claims, wherein
the suction device (18) and the gas detector (20) are
configured to suck gas and detect the first detection
data, respectively, even before the test subject iden-
tification device (62) identifies the test subject who
uses the toilet (2), and wherein the storage device
(22b) stores first detection data in association with
the test subject identified by the test subject identi-
fication device (62) after the first detection data is
acquired.

15. The biological information measurement system ac-
cording to any one of the preceding claims, wherein
if the test subject does not input information of iden-
tifying the test subject into the test subject identifica-
tion device (62) for a predetermined time after the
gas detector acquires first detection data, the output
device (66, 68, 70) outputs notification of urging the
test subject to input the information.

16. The biological information measurement system ac-
cording to any one of the preceding claims, wherein
the data analyzer (60) performs analysis by assign-
ing a higher weight coefficient to the first detection
data and the second detection data, acquired by de-
tecting defecation gas discharged early in one def-
ecation act of the test subject, than that to the first
detection data and the second detection data ac-
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quired by detecting defecation gas discharged later
in the one defecation act.

17. The biological information measurement system ac-
cording to any one of the preceding claims, wherein
the data analyzer (60) performs analysis by using
only the first detection data and the second detection
data, acquired by detecting defecation gas dis-
charged first in one defecation act of the test subject.

18. The biological information measurement system ac-
cording to any one of claims 2 to 17, wherein the gas
detector (20) is configured to be able to detect also
vaporized short-chain fatty acid contained in defe-
cation gas sucked by the suction device (18), and
wherein the data analyzer (60) analyzes the first in-
dex based on detection data on odiferous gas, the
second index based on detection data on healthy-
state gas, and a third index based on detection data
on short-chain fatty acid, as physical condition of the
test subject.

19. The biological information measurement system ac-
cording to claim 18, wherein the data analyzer (60)
is configured to analyze whether physical condition
is good or bad on the basis of the first and second
indexes, and to output the analysis result to the out-
put device (66, 68, 70), and wherein if a value of the
third index is large, the data analyzer (60) outputs
the analysis result, in which an analysis result based
on the first and second indexes is greatly corrected
to a good physical condition side as compared with
a case where the value of the third index is small, to
the output device (66, 68, 70).

20. The biological information measurement system ac-
cording to claim 18 or 19, wherein the gas detector
(20) is configured to be able to detect acetic acid or
propionic acid of short-chain fatty acid, and wherein
the data analyzer (60) analyzes physical condition
of the test subject on the basis of the time-dependent
tendency of change in detection data on acetic acid
or propionic acid.

21. The biological information measurement system ac-
cording to any one of claims 18 to 20, further com-
prising:

diarrhea determination means for detecting
whether the test subject has diarrhea or not,

wherein if the diarrhea determination means deter-
mines that the test subject has diarrhea, detection
data on short-chain fatty acid, acquired in the defe-
cation act, is not used for analysis of physical con-
dition, or weighting of the detection data is reduced.

22. The biological information measurement system ac-

cording to any one of the preceding claims, wherein
the data analyzer (60) analyzes current health con-
dition of the test subject as well as analyzes resist-
ance to disease of the test subject on the basis of
detection data on short-chain fatty acid.
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