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RADIATION CLINICAL THERMOMETER AND
METHOD OF MEASURING BODY TEMPERATURE
USING THE RADIATION CLINICAL
THERMOMETER

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a radiation clinical
thermometer for measuring a body temperature by measur-
ing an amount of infrared light radiated from a living body,
and a method of measuring the temperature.

[0003] 2. Description of the Related Art

[0004] Conventionally, as this type of radiation clinical
thermometer, there is an aural clinical thermometer for
determining a body temperature by measuring an amount of
infrared light radiated from an eardrum.

[0005] In such an aural clinical thermometer, in order to
measure an accurate body temperature, it is necessary that a
probe is inserted in an ear and a detecting surface of an
infrared sensor is correctly directed toward an eardrum, that
is, a probe is correctly directed toward the eardrum.

[0006] Thus, as is disclosed in Japanese Patent Applica-
tion Laid-open No. Hei. 7-286905, there is a clinical ther-
mometer in which an illuminating device is provided so that
a position of an eardrum can be confirmed before measure-
ment. Further, as is disclosed in Japanese Patent Application
Laid-open No. Hei. 7-47057, there is a clinical thermometer
in which a finder is provided so that it is possible to confirm
whether a probe is inserted at a position where an eardrum
can be secen. Further, as is disclosed in Japanese Patent
Application Laid-open No. Hei. 6-142062, there is a clinical
thermometer in which a field of view of an infrared sensor
can be confirmed by using a movable mirror. Further, as is
disclosed in Japanese Patent Application Laid-open No. Hei.
9-5167, there is a clinical thermometer in which a visible
light lamp and a reflecting mirror are provided so that an
eardrum can be seen by the eyes.

[0007] Any of these clinical thermometers are designed
such that a person other than a user can confirm a position
of an eardrum, and any of these are not realized, and even
if they are realized, they become very expensive so that they
are difficult to adopt.

[0008] That is, there is no means for enabling a user
himself to confirm whether or not a probe is correctly
inserted toward an eardrum.

[0009] TIn a conventional aural clinical thermometer, a
measurement value of a body temperature is obtained by a
procedure as shown in FIG. 12. That is, a power source is
turned on (step 101), and after a probe of a clinical ther-
mometer is inserted in an ear (step 102), a measurement
switch is pressed (step 103), so that there occurs a transition
to a measurement operation of carrying out A/D conversion
or the like of a sensor signal (step 104), a body temperature
is calculated by using the A/D conversion value (step 105),
and the body temperature is displayed (step 106). At this
time, as a measurement method, there is generally adopted
a system in which sampling is carried out plural times to
perform A/D conversion at step 104 and an average value of
the plurality of A/D conversion values is used at step 105, or
a peak hold system (see Japanese Patent Application Laid-
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open No. Hei. 8-215154) in which a body temperature is
determined by using a peak value among the plurality of A/D
conversion values. In the peak hold system like this, since
the peak value of measurement temperature is used to
calculate the body temperature, there is a high probability
that a temperature when a probe is directed toward an
eardrum is obtained. Also, by FIG. 13 showing a tempera-
ture distribution with respect to an eardrum and an external
auditory meatus, it is indicated that the temperature of the
eardrum is highest in an ear, and the temperature of the
eardrum can be measured at a high probability by obtaining
the peak value (FIG. 13 shows actually measured data of
eight testees, which are normalized while the temperature of
the eardrum is made 37° C. Here, “Mean” indicates an
average value, and “SD” indicates a standard deviation).
Like this, even in the conventional method, it is possible to
get the temperature of the eardrum more accurately by
measurement and calculation.

[0010] However, in the foregoing conventional technique,
although there is a high probability that a temperature when
a probe is correctly directed toward an eardrum can be
measured by the measurement method, since the user can
not know when the probe is correctly directed toward the
eardrum, in order to recognize a correct insertion position of
the probe, an experience of making measurement plural
times is necessary, and there is a problem that when mea-
surement can be made only one time as in the case where the
body temperatures of unspecified many patients are mea-
sured in a hospital, it is hard to obtain a correct measurement
value.

SUMMARY OF THE INVENTION

[0011] The present invention has been made to solve the
problem of the conventional technique, and an object thereof
is to provide a radiation clinical thermometer in which an
accurate body temperature can be easily and quickly mea-
sured without requiring any experience since a user recog-
nizes that a probe is correctly directed toward an eardrum.

[0012] In order to achieve the above object, according to
the present invention, a radiation clinical thermometer com-
prises temperature measurement means for measuring a
temperature of a measurement object on the basis of an
amount of infrared light radiated from the measurement
object, a probe to be inserted in an ear of a user, insertion
state determination means for determining an insertion state
of the probe, and notification means for notifying the user of
the insertion state of the probe.

[0013] With the above construction, since the user can
recognize the insertion state of the probe, experience is not
needed to correctly direct the probe toward the eardrum, and
an accurate body temperature can be easily and quickly
measured.

[0014] The insertion state determination means may deter-
mine the insertion state of the probe by a variation pattern of
measured temperature.

[0015] Further, the insertion state determination means
may determine whether or not the probe is inserted in the ear.

[0016] Further, the temperature measurement means may
start a body temperature measurement processing on the
basis of the determined insertion state of the probe.
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[0017] Further, the insertion state determination means
may have a function to determine whether or not the
insertion state of the probe is an insertion state suitable for
body temperature measurement, and a period of time for
which a determination is performed may be prolonged in
accordance with a determination result of the insertion state
in a predetermined time.

[0018] Further, in the case where the period of time for
which the determination is performed is prolonged, a deter-
mination criterion of the insertion state of the probe may be
changed.

[0019] Further, the notification means may have a function
to notify the insertion state of the probe stepwise.

[0020] Further, display means for displaying a measure-
ment result may be provided, and after completion of a body
temperature measurement processing, the insertion state of
the probe at the time of the measurement, together with a
measurement value, may be displayed on the display means.

[0021] Further, the temperature measurement means may
have a function to correct a measurement value on the basis
of the insertion state of the probe at the time of measure-
ment.

[0022] Further, according to the present invention, a
method of measuring a body temperature using a radiation
clinical thermometer in which a probe is inserted in an ear
and a temperature of a measurement object is measured on
the basis of an amount of infrared light radiated from the
measurement object, comprises a step of measuring the
temperature of the measurement object toward which the
inserted probe is directed, a step of judging whether or not
a measured temperature value is within a predetermined
temperature range, and a step in which in a case where the
measured value is within the predetermined temperature
range, it is determined that the probe has been inserted in the
ear and this is notified to the user.

[0023] Further, according to the present invention, a
method of measuring a body temperature using a radiation
clinical thermometer in which a probe is inserted in an ear
and a temperature of a measurement object is measured on
the basis of an amount of infrared light radiated from the
measurement object, comprises a step of measuring the
temperature of the measurement object toward which the
inserted probe is directed, a step of recognizing a variation
pattern of measured temperature values, a step of relating a
predetermined variation pattern of the measured temperature
values to an insertion state of the probe, and a step of
notifying a user of the related insertion state of the probe.

[0024] Further, the variation pattern of the temperature
measurement values related to the insertion state of the
probe may be a pattern in which a relative or local maximum
value appears in the temperature measurement values.

[0025] Further, the insertion state of the probe suitable for
body temperature measurement may be related to a variation
pattern in which two relative or local maximum wvalues
consecutively appear in the temperature measurement val-
ues from a predetermined point of time.

Dec. 20, 2001

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] In the accompanying drawings:

[0027] FIGS. 1A and 1B are views showing an outer
appearance of an aural clinical thermometer according to an
embodiment;

[0028] FIG. 2 is a block diagram showing an inner struc-
ture of a clinical thermometer;

[0029] FIG. 3 is a graph showing both a variation of
sampling data of a clinical thermometer and a display of a
display portion;

[0030] FIGS. 4A and 4B are flowcharts showing a pro-
cessing procedure at the time of measuring a body tempera-
ture using a clinical thermometer;

[0031] FIG. 5 is a flowchart showing a processing proce-
dure at the time of measuring a body temperature using a
clinical thermometer;

[0032] FIGS. 6A to 6L are views showing transitions of a
display of a display portion at the time of measuring a body
temperature using a clinical thermometer;

[0033] FIGS. 7A to 7C are views showing another display
example of a display portion;

[0034] FIGS. 8A to 8C are views showing another display
example of a display portion;

[0035] FIG. 9 is a view showing another embodiment of
a level display.
[0036] FIGS. 10A and 10B are views showing another

example of a display portion;

[0037] FIGS. 11A and 11B are views showing other
display examples at the time of displaying a body tempera-
ture;

[0038] FIG. 12 is a flowchart showing a measurement
procedure of a conventional aural clinical thermometer; and

[0039] FIG. 13 is a view showing a temperature distribu-
tion with respect to an eardrum and an external auditory
meatus.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0040] Hereinafter, embodiments of the present invention
will be described with reference to the drawings.

[0041] FIGS. 1A and 1B are views showing the whole
structure of an aural clinical thermometer according to an
embodiment.

[0042] A clinical thermometer 1 includes a flat columnar
main body portion 2, a probe 3 protruding orthogonally to
the main body portion 2, and a display portion (LCD) 4
formed on a flat surface of the main body portion 2 at a side
opposite to the probe 3. A measurement start switch § is
provided at an upper end portion of the main body portion
2. The user grasps the main body portion 2, inserts the probe
3 in an ear, and presses the measurement start switch 5, so
that the measurement of body temperature is carried out.
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[0043] FIG. 2 is a block diagram showing a rough inner
structure of the clinical thermometer.

[0044] The clinical thermometer 1 mainly includes an
infrared sensor 6 for detecting infrared light radiated from an
eardrum, an amplifier 7 for amplifying an output signal from
the infrared sensor 6, a temperature sensor 8 for detecting
the temperature of the infrared sensor 6, an A/D converter 9
for converting analog signals outputted from the amplifier 7
and the temperature sensor 8 into digital signals, a CPU 10
for carrying out a predetermined arithmetic and logical
operation for the digital signals outputted from the A/D
converter 9 to calculate a body temperature or the like, a
display portion 4 for displaying information such as a
measurement value of the body temperature obtained by the
arithmetic and logical operation in the CPU 10, a power
source switch 11 for making or stopping power supply to the
whole device, and a measurement start switch 5 for issuing
an instruction to start body temperature measurement (in this
embodiment, the power source switch 11 and the measure-
ment start switch 5 are constituted by the same power
source/measurement start switch 5). Here, temperature mea-
surement means is constituted by the infrared sensor 6, the
amplifier 7, the temperature sensor 8, the A/D converter 9,
and the CPU 10. Further, the CPU 10 constitutes insertion
state determination means, and the display portion 4 con-
stitutes notification means and display means.

[0045] FIG. 3 is a graph showing a variation of sampling
data of the clinical thermometer 1 associated with a display
of the display portion 4. FIGS. 4A and 4B and 35 are
flowcharts showing the outline of a processing procedure at
the time of body temperature measurement. FIGS. 6A to 6L
are views showing transitions of a display of the display
portion 4.

[0046] First, the power source is turned on by pressing the
power source/measurement start switch 5 (step 1). When the
power source is turned on, an initial processing such as
initialization of data and a check of the LCD of the display
portion 4 is carried out (step 2). FIG. 6A shows a display
during a power source off state, and FIG. 6B schematically
shows a power source/measurement start switch operation.
FIG. 6C shows a display at the time of the initial processing,
in which segments of the display portion 4 are displayed in
a whole lighting state, and the initial processing of data of
the CPU or the like is executed, together with confirmation
of existence of a blank in the display on the display portion
4.

[0047] When the initial processing is ended, as shown in
FIG. 6D, there is an electric sound of “Pi”, and a “° C.”
display goes on and off to notify the user of the completion
of measurement preparations. The user inserts the probe 3 in
an ear at this stage. In the clinical thermometer 1, the output
of the infrared sensor 6 having passed the amplifier 7 and the
output of the temperature sensor 8 are inputted to the A/D
converter 9 and are converted into digital signals (step 3).

[0048] The digital signals obtained in the A/D converter 9
are sent to the CPU 10, and calculation of a temperature
T (k) is started (step 4). It is determined whether or not the
calculated T (k) satisfies T, low=T_(k)=T_ high (step 5).
Although T, low and T, high can be suitably set, as an
example, they can be set to 34° C. and 42° C., respectively.
If the determination result at step 5 is YES, it is determined
that the probe has been inserted in the ear, and there is an
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electric sound of “Pi”, and a display of level 1 as shown in
FIG. 6E is made on the display portion 4 (step 6). If the
determination result at step 5 is NO, the procedure returns to
step 4.

[0049] Next, calculation of T, (n) is started (step 7). First,
T, max1=T,(0), or T,(0) is set in T, max1 (step 8). Next,
n=n+1, or the value of n is incremented by 1 (step 9). Here,
it is determined whether or not T,(n)>T, max1 is satisfied
(step 10). If the determination result at step 10 is NO, the
procedure proceeds to step 12 described later. If the deter-
mination result at step 10 is YES, T, max1=T_(n), or T (n)
is set in T, max1 (step 11). Here, it is determined whether
or not T, (n)-T(n-1)<0 is satisfied (step 12). If the deter-
mination result at step 12 is NO, the procedure returns to
step 9. If the determination result at step 12 is YES, a display
of level 2 as shown in FIG. 6F is made on the display
portion 4 (step 13).

[0050] The processing at steps 7 to 13 will be specifically
explained below. That is, after the probe 3 is inserted, while
the user moves the probe 3 in the ear, when the probe 3
passes through a position where an angle of the probe 3 with
respect to the eardrum is nearly optimum, as shown in FIG.
3, the first relative or local maximum value T, maxl is
detected from a variation curve of T,. At this time, the
display of the level 2 is made on the display portion 4 in
order to notify the user that the probe is close to the position
where the angle of the probe with respect to the eardrum is
optimum.

[0051] Next, T, minl=T(n), or T,(n) is set in T, minl
(step 14). Next, n=n+1, or the value of n is incremented by
1 (step 15). Here, it is determined whether or not T, (n)<T,
minl is satisfied (step 16). If the determination result at step
16 is NO, the procedure proceeds to step 18 described later.
If the determination result at step 16 is YES, T, min1=T (n)
(step 17). Here, it is determined whether or not T, (n)-T (n-
1)>0 is satisfied (step 18). If the determination result at step
18 is NO, the procedure returns to step 15. If the determi-
nation result at step 18 is YES, T, max2=T,(n), or T, (n) is
set in T, max2 (step 19). Next, n=n+1, or the value of n is
incremented by 1 (step 20). Here, it is determined whether
or not T, (n)<T, max2 is satisfied (step 21). If the determi-
nation result at step 21 is NO, the procedure proceeds to step
23 described later. If the determination result at step 21 is
YES, T, max2=T_ maxl (step 22). Here, it is determined
whether or not T (n)-T(n-1)<0 is satisfied (step 23). If the
determination result at step 23 is NO, the procedure returns
to step 20. If the determination result at step 23 is YES, there
is an electric sound of “PiPi”, and a display of level 3 as
shown in FIG. 6G is made on the display portion 4.

[0052] Here, the processing at steps 14 to 24 will be
specifically explained below. That is, after the display of the
level 2, when the probe 3 is further moved, it passes through
a point farthest from the eardrum, that is, a point where T,
is lowest (point designated by al in FIG. 3). Thereafter,
when T, starts to rise, it is determined that the probe
approaches the position where the angle with respect to the
eardrum becomes optimum, and detection of the optimum
insertion position of the probe 3 is prepared. Then, when the
second relative maximum value T, max2 is detected, it is
determined that the probe position at this point of time is
optimum, and the level 3 is displayed on the display portion
4 to urge the user to proceed to the measurement operation.
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Like this, since the user is notified that the position of the
probe is optimum for body temperature measurement, even
if the user is not experienced, the body temperature can be
accurately measured. Further, it is not necessary for the user
to direct the probe randomly in various directions to make
measurement, the measurement can be quickly made.

[0053] When the user presses the power source/measure-
ment start switch at the point of time when the level 3 is
displayed (see FIG. 6H), there is an electric sound of “Pi”
and the procedure proceeds to the measurement operation.
During the measurement operation, a display as shown in
FIG. 61 is made on the display portion 4. After about one
second, there is an electric sound of “PiPiPi”, and as shown
in FIG. 6], the measured body temperature is displayed on
the display portion 4, and the measurement is ended. When
the probe 3 is drawn out from the ear, as shown in FIG. 6K,
a“® C.” display goes on and off to notify the user that the
measurement preparations have been again completed.
When it is left for one minute in the state where the
measurement preparations have been again completed, there
is an electric sound of “Pi” and the display on the display
portion 4 disappears as shown in FIG. 6L.

[0054] Inthe case where the measurement start switch 5 is
not pressed and the movement of the probe 3 is continued
after the level 3 is displayed, the foregoing relative maxi-
mum value calculation processing is continued. When tem-
perature becomes lower than the newest relative maximum
value temperature by a predetermined value AT, (for
example, 0.5° C.) during the relative maximum value cal-
culation processing after the display of the level 3, the
display is made to return to the level 2.

[0055] In the foregoing flowchart, an interruption can be
always made by using the measurement start switch at any
point of time after the display of the level 1 at step 5, and the
processing shown in FIG. 4B is carried out.

[0056] That is, it is determined whether or not T lim
seconds have passed from the display of the level 1 (inser-
tion of the probe in the ear) (step 30). If the determination
result at step 30 is NO, it is determined whether or not the
measurement start switch is turned on (step 31). If the
determination result at step 31 is NO, the procedure returns
to step 30. If the determination result at step 31 is YES, a
measurement mode processing described later is executed
(step 32), and a measurement result is displayed on the
display portion 4 (step 33). If the determination result at step
30 is YES, a timeout processing is carried out (step 34).

[0057] Here, the processing procedure in the measurement
mode will be described with reference to FIG. 5.

[0058] When the procedure proceeds to the measurement
mode, first, T,(m) is captured (step 41).

[0059] Next, it is determined whether or not T, max2 has
been decided (step 42). If the determination result at step 42
is YES, it is determined whether or not T,(m)ZT, max2 is
satisfied (step 43). If the determination result at step 43 is
YES, T,(m) is calculated as the body temperature (step 44).
If the determination result at step 43 is NO, (T (m)+T,
max2)/2 is calculated as the body temperature (step 45).

[0060] On the other hand, if the determination result at
step 42 is NO, it is determined whether or not T, max1 has
been decided (step 46). If the determination result at step 46
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is NO, T_(m) is calculated as the body temperature (step 47).
If the determination result at step 46 is YES, it is determined
whether or not T,(m)=T, maxl1 is satisfied (step 48). If the
determination result at step 48 is YES, T (m) is calculated
as the body temperature (step 49). If the determination result
at step 48 is NO, (T (m)+T, max1)/2 is calculated as the
body temperature (step 50).

[0061] In the processing at the foregoing measurement
mode, in the case where it is detected that the insertion
position of the probe 3 at the time of measurement is
different from the optimum position, if the temperature
obtained at the time of the measurement is lower than the
temperature detected at the optimum position, an average
value of the both is displayed as the measurement result.
Conversely, if the temperature obtained at the time of the
measurement is higher than the temperature detected at the
optimum position, the temperature obtained at the time of
the measurement is displayed as the measurement result.

[0062] In the foregoing embodiment, although the mea-
surement operation is carried out by the user’s pressing of
the power source/measurement start switch, the procedure
may automatically proceed to the measurement operation
after the display of the level 3.

[0063] Further, in the foregoing embodiment, although the
state where the second relative maximum value of tempera-
ture measurement values appears after the determination that
the probe has been inserted in the ear, is related to the
optimum probe position, in order to determine the optimum
position of the probe, a determination may be made on
another relationship of the optimum position of the probe
and a variation pattern of temperature measurement values.

[0064] In the display example of the display portion 4
shown in FIGS. 6A to 6L, although the level is displayed by
the number of square by using the segments for body
temperature display, similarly, as shown in FIGS. 7A, 7B
and 7C, the level may be displayed by the number of
horizontal bars by using the segments for body temperature
display. Further, as shown in FIGS. 8A, 8B and 8C, a
display region used exclusively for the display of the level
may be provided in which bars having heights increasing
stepwise are displayed in parallel. As shown in FIG. 9, three
LEDs 124, 125 and 12¢ may be provided at the upper portion
of the display portion 4, and the number of lighting LEDs
may be made to successively increase in accordance with the
level. Further, as shown in FIGS. 10A and 10B, after the
probe is inserted in the ear, the stepwise display may not be
carried out, but an electric sound of “Pi” may be made and
a mark of an ear may be displayed in the state where the
probe corresponding to the level 3 is positioned.

[0065] Further, as shown in FIG. 11A, at the display of the
measurement value of the body temperature, in the case
where the measurement has been made at the position where
the position of the probe 3 is optimum, an ear mark may be
also displayed. As shown in FIG. 11B, level-bars indicating
the position of the probe at the time of the measurement may
be displayed with the measurement value of the body
temperature. By doing so, since the user can clearly recog-
nize the position of the probe 3 at the time of the measure-
ment, the state of optimum positioning of the probe 3 can be
learned. Accordingly, during the measurement, positioning
of the probe 3 can be quickly made without moving the
probe 3 variously. Thus, accurate measurement of body
temperature becomes possible easily.
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[0066] As described above, according to the present
invention, since the insertion state of a probe is notified to
the user, the user recognizes that the probe is correctly
directed toward the eardrum, so that it is possible to provide
a radiation clinical thermometer which does not require
experience and can measure an accurate body temperature
easily and quickly.

What is claimed is:
1. A radiation clinical thermometer comprising:

temperature measurement means for measuring a tem-
perature of a measurement object on the basis of an
amount of infrared light radiated from the measurement
object;

a probe to be inserted in an ear of a user;

insertion state determination means for determining an
insertion state of the probe; and

notification means for notifying the user of the insertion

state of the probe.

2. A radiation clinical thermometer according to claim 1,
wherein the insertion state determination means determines
the insertion state of the probe by a variation pattern of
measured temperature.

3. A radiation clinical thermometer according to claim 1
or 2, wherein the insertion state determination means deter-
mines whether or not the probe is inserted in the ear.

4. A radiation clinical thermometer according to claim 1
or 2, wherein the temperature measurement means starts a
body temperature measurement processing on the basis of
the determined insertion state of the probe.

5. A radiation clinical thermometer according to claim 1
or 2, wherein

the insertion state determination means has a function to
determine whether or not the insertion state of the
probe is an insertion state suitable for body temperature
measurement, and

a period of time for which a determination is performed
is prolonged in accordance with a determination result
of the insertion state in a predetermined time.

6. A radiation clinical thermometer according to claim 5,
wherein in a case the period of time for which the determi-
nation is performed is prolonged, a determination criterion
of the insertion state of the probe is changed.

7. A radiation clinical thermometer according to claim 1
or 2, wherein the notification means has a function to notify
the insertion state of the probe stepwise.

8. A radiation clinical thermometer according to claim 1
or 2, further comprising display means for displaying a
measurement result, wherein after completion of a body
temperature measurement processing, the insertion state of
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the probe at the time of the measurement, together with a
measurement value, is displayed on the display means.

9. A radiation clinical thermometer according to claim 1
or 2, wherein the temperature measurement means has a
function to correct a measurement value on the basis of the
insertion state of the probe at the time of measurement.

10. A method of measuring a body temperature using a
radiation clinical thermometer in which a probe is inserted
in an ear and a temperature of a measurement object is
measured on the basis of an amount of infrared light radiated
from the measurement object, the method comprising:

a step of measuring the temperature of the measurement
object toward which the inserted probe is directed;

a step of judging whether or not a measured temperature
value is within a predetermined temperature range; and

a step in which if the measured value is within the
predetermined temperature range, it is determined that
the probe has been inserted in the ear and this is notified
to the user.

11. A method of measuring a body temperature using a
radiation clinical thermometer in which a probe is inserted
in an ear and a temperature of a measurement object is
measured on the basis of an amount of infrared light radiated
from the measurement object, the method comprising:

a step of measuring the temperature of the measurement
object toward which the inserted probe is directed;

a step of recognizing a variation pattern of temperature
measurement values;

a step of relating a predetermined variation pattern of the
temperature measurement values to an insertion state of
the probe; and

a step of notifying a user of the related insertion state of

the probe.

12. A method of measuring a body temperature using a
radiation clinical thermometer according to claim 11,
wherein the variation pattern of the temperature measure-
ment values related to the insertion state of the probe is a
pattern in which a relative maximum value appears in the
temperature measurement values.

13. A method of measuring a body temperature using a
radiation clinical thermometer according to claim 11,
wherein the insertion state of the probe suitable for body
temperature measurement is related to a variation pattern in
which two relative maximum values consecutively appear in
the temperature measurement values from a predetermined
point of time.
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