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attach a plurality of detection units on a body, and use an
ECG wave-filter and a body-temperature detection unit to
measure an electrical cardiac signal and a shell temperature
of the body, respectively

a—"

|

bh~ 2 processing unit collects signals generated by the ECG
wave-filter and the body-temperature detection unit

[

b1~ an AD/DA conversion unit receives the signals collected
by the processing unit and converts the received signals

b)) a transmission module transmits the signals converted
1 by the AD/DA conversion unit to a remote terminal

Y

a receiving unit receives the signals transmitted from the
b3~ transmission module and then sends the received signals
to a breath computing and processing unit and a heart-beat
computing and processing unit

the breath computing and processing unit receives the
signal generated by the ECG wave-filter and calculates
with the received signal to obtain a breath frequency, and
the heart-beat computing and processing unit receives the
signal generated by the ECG wave-filter and calculates
with the received signal to obtain a heart-beat frequency

[
a core body temperature computing and processing unit
d receives the breath frequency, the heart-beat frequency
N
and the shell temperature, and generates the core body
temperature according to the breath frequency, the
heart-beat frequency and the shell temperature

FIG.5
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SYSTEM FOR DETECTING CORE BODY
TEMPERATURE AND METHOD FOR THE
SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This Non-provisional application claims priority
under 35 U.S.C. §119(a) on Patent Application No(s).
104130642 filed in Taiwan, Republic of China on Sep. 16,
2015, the entire contents of which are hereby incorporated
by reference.

BACKGROUND OF THE INVENTION

[0002] Field of Invention

[0003] The present invention relates to a detection system
and, in particular, to a system and method for detecting a
core body temperature, which are useful in observation and
reminding of the users.

[0004] Related Art

[0005] There are many methods for detecting the core
body temperature. In general, the core body temperature is
measured by a thermometer, such as the mercury thermom-
eter, electronic thermometer, ear thermometer, forehead
thermometer, or IR thermal imager. However, the measuring
method and resolution are varied depending on the different
thermometers. In addition, the mercury thermometer and
electronic thermometer are contact-type thermometers, so
they must contact with the human body for measuring the
correct body temperature. The contact portion of the human
body is, for example, anus, armpits or mouth for obtaining
the rectal temperature, axillary temperature or oral tempera-
ture. However, the measurement accuracy of the contact-
type thermometers can be easily affected by the environment
temperature or the shell temperature.

[0006] The contactless-type thermometers, such as the ear
thermometer, forehead thermometer, or IR thermal imager,
usually have an IR sensor for sensing the shell temperature.
The measuring time of the contactless-type thermometer is
short. However, the shell temperature varies depending on
the changes of the atmosphere and environment, so the
measured results are unreliable and some modifications are
needed.

[0007] If the measured temperature is incorrect or unreli-
able, it is hard to detect the abnormal physical statuses,
which may result in missing the best time for treatment.
[0008] Therefore, it is desired to solve the above issues
and achieve a better detection accuracy.

SUMMARY OF THE INVENTION

[0009] In view of the foregoing, an objective of the
invention is to provide a system and method for detecting a
core body temperature, which are useful in observation and
reminding of the users.

[0010] The present invention combines an ECG wave-
filter, a body-temperature detection unit, a processing unit, a
breath computing and processing unit, a heart-beat comput-
ing and processing unit, and a core body temperature com-
puting and processing unit, which can cooperate to calculate
the core body temperature. This configuration can improve
the accuracy of the detected core body temperature. When
monitoring the physical parameters such as the heart beat-
ing, breathing and body temperature, the invention can alert
the abnormal statuses immediately.

Mar. 16, 2017

[0011] To achieve the above objective, the present inven-
tion discloses a system for detecting a core body tempera-
ture, which includes a plurality of detection units, an ECG
wave-filter, a body-temperature detection unit, a processing
unit, a breath computing and processing unit, a heart-beat
computing and processing unit, and a core body temperature
computing and processing unit. The detection units contact
a body to capture physical signals of the body. The ECG
wave-filter connects with at least one of the detection units
and is configured for describing an electrical cardiac signal.
The body-temperature detection unit connects with at least
one of the detection units for measuring a shell temperature
of the body. The processing unit collects signals generated
by the ECG wave-filter and the body-temperature detection
unit. The breath computing and processing unit connects
with the processing unit and calculates with the signal
generated by the ECG wave-filter to obtain a breath fre-
quency. The heart-beat computing and processing unit con-
nects with the processing unit and calculates with the signal
generated by the ECG wave-filter to obtain a heart-beat
frequency. The core body temperature computing and pro-
cessing unit collects the breath frequency, the heart-beat
frequency and the shell temperature, and then generates the
core body temperature according to the breath frequency, the
heart-beat frequency and the shell temperature. In practice,
the detection units are attached on a body to capture physical
signals of the body, and the ECG wave-filter and the
body-temperature detection unit can measure an electrical
cardiac signal and a shell temperature of the body, respec-
tively. The processing unit collects the measured data and
then transmits the data to the breath computing and pro-
cessing unit and the heart-beat computing and processing
unit for further calculations. Finally, the core body tempera-
ture computing and processing unit calculates with the
calculated result to obtain the core body temperature.
[0012] In one embodiment, the system further includes an
AD/DA conversion unit for converting the signals collected
by the processing unit, and a transmission module for
transmitting the signals.

[0013] In one embodiment, the breath computing and
processing unit, the heart-beat computing and processing
unit and the core body temperature computing and process-
ing unit are configured in a portable device.

[0014] In one embodiment, the transmission module is a
wired transmission module or a wireless transmission mod-
ule.

[0015] In one embodiment, the breath computing and
processing unit calculates with the signal according to an
ECG derived respiration (EDR) technology.

[0016] In addition, the present invention also discloses a
method for detecting a core body temperature. The method
includes the following steps of: (a) attaching a plurality of
detection units on a body to capture physical signals of the
body and using an ECG wave-filter and a body-temperature
detection unit to measure an electrical cardiac signal and a
shell temperature of the body, respectively; (b) using a
processing unit to collect signals generated by the ECG
wave-filter and the body-temperature detection unit; (c)
using a breath computing and processing unit to receive the
signal generated by the ECG wave-filter and to calculate
with the received signal to obtain a breath frequency, and
using a heart-beat computing and processing unit to receive
the signal generated by the ECG wave-filter and to calculate
with the received signal to obtain a heart-beat frequency;
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and (d) using a core body temperature computing and
processing unit to receive the breath frequency, the heart-
beat frequency and the shell temperature, and to generate the
core body temperature according to the breath frequency, the
heart-beat frequency and the shell temperature.

[0017] In one embodiment, the method further includes a
step of: (b1) using an AD/DA conversion unit to receive the
signals collected by the processing unit and to convert the
received signals.

[0018] In one embodiment, the method further includes a
step of: (b2) using a transmission module to transmit the
signals converted by the AD/DA conversion unit.

[0019] In one embodiment, the method further includes a
step of: (b3) using a receiving unit to receive the signals
transmitted from the transmission module and then to send
the received signals to the breath computing and processing
unit and the heart-beat computing and processing unit.
[0020] In one embodiment, the transmission module is a
Bluetooth module.

[0021] As mentioned above, the issues of the conventional
art that body temperature measured by the conventional
thermometers may be inaccuracy, and the abnormal physical
statuses may not be detected in time, which can result in
missing the best time for treatment, can be overcome by the
technology of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The invention will become more fully understood
from the detailed description and accompanying drawings,
which are given for illustration only, and thus are not
limitative of the present invention, and wherein:

[0023] FIG.1 is a schematic diagram showing a system for
detecting a core body temperature according to an embodi-
ment of the invention;

[0024] FIG. 2 is a block diagram of the system for
detecting a core body temperature according to the embodi-
ment of the invention;

[0025] FIG. 3 is a schematic diagram showing the imple-
ment of the system for detecting a core body temperature
according to the embodiment of the invention;

[0026] FIG. 4 is a schematic diagram showing the system
for detecting a core body temperature applied with a por-
table device; and

[0027] FIG. 5 is a flow chart showing a method for
detecting a core body temperature according to an embodi-
ment of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0028] The present invention will be apparent from the
following detailed description, which proceeds with refer-
ence to the accompanying drawings, wherein the same
references relate to the same elements.

[0029] FIG.1 is a schematic diagram showing a system for
detecting a core body temperature according to an embodi-
ment of the invention, and FIG. 2 is a block diagram of the
system for detecting a core body temperature. Referring to
FIGS. 1 and 2, the system for detecting a core body
temperature includes a plurality of detection units 1, an ECG
wave-filter 2, a body-temperature detection unit 3, a pro-
cessing unit 4, an AD/DA conversion unit 5, a transmission
unit 6, a breath computing and processing unit 7, a heart-beat
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computing and processing unit 8, and a core body tempera-
ture computing and processing unit 9.

[0030] The detection units 1 contact with a body for
capturing the physical signals of the body.

[0031] The ECG wave-filter 2 is connected with the detec-
tion units 1 and is configured for describing an electrical
cardiac signal.

[0032] The body-temperature detection unit 3 measures a
shell temperature of the body.

[0033] The processing unit 4 collects the signals generated
by the ECG wave-filter 2 and the body-temperature detec-
tion unit 3.

[0034] The AD/DA conversion unit 5 converts the signals
collected by the processing unit 4.

[0035] The transmission module 6 is connected with the
AD/DA conversion unit 5 and is configured for transmitting
the signals. In this embodiment, the transmission module 6
can be a wired transmission module or a wireless transmis-
sion module.

[0036] The breath computing and processing unit 7 is
connected with the processing unit 4 and is configured for
calculating with the signal generated by the ECG wave-filter
2 to obtain a breath frequency. In this embodiment, the
breath computing and processing unit 7 calculates with the
signal according to an ECG derived respiration (EDR)
technology.

[0037] The heart-beat computing and processing unit 8 is
connected with the processing unit 4 and is configured for
calculating with the signal generated by the ECG wave-filter
2 to obtain a heart-beat frequency.

[0038] The core body temperature computing and process-
ing unit 9 collects the breath frequency, the heart-beat
frequency and the shell temperature, which is measured by
the body-temperature detection unit 3, and then calculates to
generate a core body temperature accordingly.

[0039] In addition, the breath computing and processing
unit 7, the heart-beat computing and processing unit 8, and
the core body temperature computing and processing unit 9
are configured in a portable device A.

[0040] Referring to FIGS. 1 to 5, a method for detecting a
core body temperature according to an embodiment of the
invention includes the following steps.

[0041] A step (a) is to attach a plurality of detection units
on a body to capture physical signals of the body, and to use
an ECG wave-filter and a body-temperature detection unit to
measure an electrical cardiac signal and a shell temperature
of the body, respectively.

[0042] In a step (b), a processing unit collects signals
generated by the ECG wave-filter and the body-temperature
detection unit.

[0043] Ina step (bl), an AD/DA conversion unit receives
the signals collected by the processing unit and converts the
received signals.

[0044] In a step (b2), a transmission module transmits the
signals converted by the AD/DA conversion unit to a remote
terminal.

[0045] In a step (b3), a receiving unit receives the signals
transmitted from the transmission module and then sends the
received signals to a breath computing and processing unit
and a heart-beat computing and processing unit.

[0046] In a step (c), the breath computing and processing
unit receives the signal generated by the ECG wave-filter
and calculates with the received signal to obtain a breath
frequency, and the heart-beat computing and processing unit
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receives the signal generated by the ECG wave-filter and
calculates with the received signal to obtain a heart-beat
frequency.
[0047] In a step (d), a core body temperature computing
and processing unit receives the breath frequency, the heart-
beat frequency and the shell temperature, and generates the
core body temperature according to the breath frequency, the
heart-beat frequency and the shell temperature.
[0048] The above steps will be described in more detailed
in the following example.
[0049] At first, three detection units 1 are attached on a
body B. The ECG wave-filter 2 is configured for measuring
an electrical cardiac signal, and the body-temperature detec-
tion unit 3 is configured for measuring a shell temperature of
the body B. Next, the electrical cardiac signal and the shell
temperature of the body B are transmitted and collected by
the processing unit 4. The AD/DA conversion unit 5 receives
the signals collected by the processing unit 4 and converts
the received signals. After the signal conversion, the con-
verted signals are transmitted to the breath computing and
processing unit 7 and the heart-beat computing and process-
ing unit 8 in the portable device A through the transmission
module 6 by a wired transmission or a wireless transmission
(Bluetooth module). After receiving the converted signals,
the breath computing and processing unit 7 calculates with
the received signal, which is generated by the ECG wave-
filter 2, to obtain a breath frequency according to an ECG
derived respiration (EDR) technology. Besides, after receiv-
ing the converted signals, the heart-beat computing and
processing unit 8 calculates with the received signal, which
is generated by the ECG wave-filter 2, to obtain a heart-beat
frequency. Finally, the core body temperature computing
and processing unit 9 collects the breath frequency, the
heart-beat frequency and the shell temperature of the body
B, which is measured by the body-temperature detection
unit 3, and then generates a core body temperature accord-
ingly.
[0050] In summary, the system and method for detecting
a core body temperature of the present invention combines
an ECG wave-filter, a body-temperature detection unit, a
processing unit, a breath computing and processing unit, a
heart-beat computing and processing unit, and a core body
temperature computing and processing unit, which can
cooperate to calculate the core body temperature. This
configuration can improve the accuracy of the detected core
body temperature. When monitoring the physical parameters
such as the heart beating, breathing and body temperature,
the invention can alert the abnormal statuses immediately.
[0051] Although the invention has been described with
reference to specific embodiments, this description is not
meant to be construed in a limiting sense. Various modifi-
cations of the disclosed embodiments, as well as alternative
embodiments, will be apparent to persons skilled in the art.
It is, therefore, contemplated that the appended claims will
cover all modifications that fall within the true scope of the
invention.
What is claimed is:
1. A system for detecting a core body temperature, com-
prising:
a plurality of detection units contacting a body to capture
physical signals of the body;
an ECG wave-filter connecting with at least one of the
detection units for describing an electrical cardiac
signal;
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a body-temperature detection unit connecting with at least
one of the detection units for measuring a shell tem-
perature of the body;

a processing unit collecting signals generated by the ECG
wave-filter and the body-temperature detection unit;

a breath computing and processing unit connecting with
the processing unit and calculating with the signal
generated by the ECG wave-filter to obtain a breath
frequency;

a heart-beat computing and processing unit connecting
with the processing unit and calculating with the signal
generated by the ECG wave-filter to obtain a heart-beat
frequency; and

a core body temperature computing and processing unit
collecting the breath frequency, the heart-beat fre-
quency and the shell temperature, and generating the
core body temperature according to the breath fre-
quency, the heart-beat frequency and the shell tempera-
ture.

2. The system of claim 1, further comprising:

an AD/DA conversion unit for converting the signals
collected by the processing unit; and

a transmission module for transmitting the signals.

3. The system of claim 2, wherein the breath computing
and processing unit, the heart-beat computing and process-
ing unit and the core body temperature computing and
processing unit are configured in a portable device.

4. 4. The system of claim 2, wherein the transmission
module is a wired transmission module or a wireless trans-
mission module.

5. The system of claim 1, wherein the breath computing
and processing unit calculates with the signal according to
an ECG derived respiration (EDR) technology.

6. A method for detecting a core body temperature,
comprising steps of:

(a) attaching a plurality of detection units on a body to
capture physical signals of the body and using an ECG
wave-filter and a body-temperature detection unit to
measure an electrical cardiac signal and a shell tem-
perature of the body, respectively;

(b) using a processing unit to collect signals generated by
the ECG wave-filter and the body-temperature detec-
tion unit;

(c) using a breath computing and processing unit to
receive the signal generated by the ECG wave-filter and
to calculate with the received signal to obtain a breath
frequency, and using a heart-beat computing and pro-
cessing unit to receive the signal generated by the ECG
wave-filter and to calculate with the received signal to
obtain a heart-beat frequency; and

(d) using a core body temperature computing and pro-
cessing unit to receive the breath frequency, the heart-
beat frequency and the shell temperature, and to gen-
erate the core body temperature according to the breath
frequency, the heart-beat frequency and the shell tem-
perature.

7. The method of claim 6, further comprising a step of:

(b1) using an AD/DA conversion unit to receive the
signals collected by the processing unit and to convert
the received signals.

8. The method of claim 7, further comprising a step of:

(b2) using a transmission module to transmit the signals
converted by the AD/DA conversion unit to a remote
terminal.
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9. The method of claim 8, further comprising a step of:

(b3) using a receiving unit to receive the signals trans-
mitted from the transmission module and then to send
the received signals to the breath computing and pro-
cessing unit and the heart-beat computing and process-
ing unit.

10. The method of claim 8, wherein the transmission

module is a Bluetooth module.
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