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(57) ABSTRACT

An electronic device is disclosed. The electronic device

(22) Filed: Oct. 11, 2018 includes a wireless module configured to emit a first radar
. Lo L. signal and receive a second radar signal, which is the first
(30) Foreign Application Priority Data radar signal reflected by a user; a gravity sensor configured
to sense a status of the electronic device to generate a
Jul. 6,2018  (TW) e, 107123389 sensing result; and a control unit coupled to the wireless
. . o e module and the gravity sensor, and configured to control the
Publication Classification wireless module to emit the first radar signal when the
(51) Int. CL sensing result conforms to an emitting condition and deter-
GOG6K 9/00 (2006.01) mine a physiological status of the user according to the
A61B 5/00 (2006.01) second radar signal received by the wireless module.
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ELECTRONIC DEVICE AND BIOLOGICAL
MONITORING METHOD USING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an electronic
device and a biological monitoring method using the same,
and more particularly, to an electronic device and biological
monitoring method capable of monitoring physiological
status of a user by sensing non-contact signals.

2. Description of the Prior Art

[0002] With the advancement and development of tech-
nology, many kinds of electronic devices have become
indispensable to humans. Since these electronic devices
often store personal information related to the user, a pro-
tection mechanism for the electronic device is necessary. For
example, as well as password verification, biological infor-
mation sensing such as fingerprint sensing and pupil sensing
may also be utilized for fortifying and protecting the infor-
mation security and reliability of the electronic device. The
verification technique for a conventional electronic device
often performs verification or recognition for the user via a
“contact” method such as password verification, picture
verification and fingerprint verification, when the user wants
to login to the electronic device or read personal informa-
tion. If, however, the password of the user is fraudulently
utilized or cracked, or the user cannot easily execute the
fingerprint recognition, this leads to safety concerns and
inconvenience to the user as they cannot pass the identifi-
cation verification or recognition. Therefore, an improve-
ment to the conventional electronic device utilized for
verifying identification of the user is necessary.

SUMMARY OF THE INVENTION

[0003] The present invention provides an electronic
device and a biological monitoring method using the same
to sense a physiological status of a user by non-contact radar
signals so as to perform a biological monitoring function,
and furthermore, to execute a function of biology recogni-
tion based on the sensed physiological status of the user, to
thereby enhance the information security of the electronic
device.

[0004] An embodiment of the present invention discloses
an electronic device, comprising a wireless module config-
ured to emit a first radar signal and receive a second radar
signal, which is the first radar signal reflected by a user; a
gravity sensor configured to sense a status of the electronic
device to generate a sensing result; and a control unit
coupled to the wireless module and the gravity sensor, and
configured to control the wireless module to emit the first
radar signal when the sensing result conforms to an emitting
condition and determine a physiological status of the user
according to the second radar signal received by the wireless
module.

[0005] Another embodiment of the present invention dis-
closes a biological monitoring method for an electronic
device, comprising emitting a first radar signal when a status
of the electronic device conforms to a emitting condition;
receiving a second radar signal, which is the first radar signal
reflected by a user; and determining a physiological status of
the user according to the received second radar signal.
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[0006] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in
the art after reading the following detailed description of the
preferred embodiment that is illustrated in the various fig-
ures and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a schematic diagram of an electronic
system according to an embodiment of the present inven-
tion.

[0008] FIG. 2 is a schematic diagram of an implementa-
tion aspect of the electronic system according to an embodi-
ment of the present invention.

[0009] FIG. 3 is a schematic diagram of a biological
monitoring method according to an embodiment of the
present invention.

DETAILED DESCRIPTION

[0010] Please refer to FIG. 1, which is a schematic dia-
gram of an electronic system 10 according to an embodi-
ment of the present invention. The electronic system 10
includes a host 102 and an electronic device 104. The host
102 may be an electronic device with an embedded control-
ler (EC) or a microcontroller: for example, a personal
computer, a desktop or a laptop. The electronic device 104
is coupled to the host 102, which includes a wireless module
106, a control unit 108 and a gravity sensor 110. The
wireless module 106 is configured to emit a first radar signal
R1 and receive a second radar signal R2, which is the first
radar signal R1 reflected by a user. The gravity sensor 110
is configured to sense a status of the electronic device 104
to generate a sensing result SR. The control unit 108 is
configured to control the wireless module 106 to emit the
first radar signal R1 when it is determined that the sensing
result SR of the gravity sensor 110 conforms to an emitting
condition, and determine a physiological status of the user
according to the second radar signal R2 received by the
wireless module 106. For example, the gravity sensor 110
determines that the electronic device 104 conforms to the
emitting condition only when the electronic device 104 is
stationary, or only when the electronic device 104 is sta-
tionary for a predetermined time. In addition, the second
radar signal R2 may include information of a heartbeat
frequency or an electrocardiogram of the user. Therefore,
when the sensing result SR shows that the status of the
electronic device 104 satisfies the emitting condition, the
control unit 108 actively activates the wireless module 106
to emit the first radar signal R1 and receives the second radar
signal R2, which is the first radar signal R1 reflected by a
user. Then, the control unit 108 determines the physiological
status of the user according to the received second radar
signal R2. In an embodiment, the electronic device 104 may
be installed on an end of a laptop keyboard which is close
to the user, so as to transmit and receive the radar signals.
Therefore, it is not necessary for the user to contact the
electronic device 104, meaning the electronic system 10
according to the embodiment of the present invention may
actively detect the physiological status of the user and
further perform an identification verification for the user
according to the physiological status of the user.

[0011] In detail, the control unit 108 of the electronic
device 104 according to the embodiment of the present
invention may transmit the received second radar signal R2
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to the host 102 with an analog-to-digital (ADC) conversion,
so as to determine the physiological status of the user. In an
embodiment, the first radar signal R1 and the second radar
signal R2 may be radar signals having a frequency of 24
GHz. Therefore, after the control unit 108 receives the
second radar signal R2 related to the physiological status of
the user, the control unit 108 may perform ADC conversion
for the second radar signal R2 in order to transmit it to the
host 102, and the physiological status of the user is deter-
mined via an application interface of the host 102. The
gravity sensor 110 is configured to detect a gravity environ-
ment of the electronic device 104. More specifically, the
gravity sensor 110 may be an acceleration and kinetic energy
sensing device for sensing variations of XYZ axes at a point
where the electronic device 104 is located, so as to deter-
mine that the electronic device 104 is stationary or moving.
For example, when the gravity sensor 110 senses that values
of the acceleration and kinetic energy corresponding to the
XY7Z axes are all close to fixed values, the electronic device
104 is stationary, and the control unit 108 may determine
whether to activate the wireless module 106 to emit the first
radar signal R1 according to the status of the electronic
device 104 detected by the gravity sensor 110. In other
words, the control unit 108 determines whether to activate
the wireless module 106 to emit the first radar signal R1 or
not, according to whether the sensing result SR generated by
the gravity sensor 110 conforms to the emitting condition or
not, i.e. whether the electronic device 104 is stationary or
moving. When the electronic device 104 is stationary, i.e. the
sensing result SR conforms to the emitting condition, the
control unit 108 accordingly controls the wireless module
106 to emit the first radar signal R1. In another embodiment,
the emitting condition may be whether the electronic device
104 is stationary for the predetermined time or not. For
example, when the gravity sensor 110 senses that the elec-
tronic device 104 is stationary for more than 30 seconds, i.e.
when the sensing result SR conforms to the emitting con-
dition, the control unit 108 determines that the sensing result
SR conforms to the emitting condition and accordingly
activates the wireless module 106 to emit the first radar
signal R1.

[0012] In brief, under the circumstance of the electronic
device 104 according to the embodiment of the present
invention being stationary or being stationary for a period of
time, the control unit 108 activates the wireless module 106
to emit the first radar signal R1 and receives the second radar
signal R2 reflected by the user so as detect the heartbeat
frequency or the electrocardiogram of the user. The host 102
determines a current body status of the user to thereby
achieve the goal of biological monitoring. Notably, those
skilled in the art may properly design the electronic device
according to different system requirements not limited to
those described above, and these also belong to the scope of
the present invention.

[0013] According to different applications and design con-
cepts, the electronic device 104 of the present invention may
be implemented using all kinds of methods. In another
embodiment, the control unit 108 transmits the received
second radar signal R2, which is converted by ADC, to the
host 102. Then, the host 102 may perform identification
verification for the user according to the physiological status
of the user. In detail, the host 102 may previously store, set
or record a comparison status related to the user, such as a
predetermined physiological status of the user or a physi-
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ological status related to the user, which is learned after the
host 102 records the physiological status of the user multiple
times. For example, the host 102 may record the heartbeat
frequency or electrocardiogram of the user each time, and
utilize these as the comparison status for verification. There-
fore, when the host 102 receives the second radar signal R2
after the ADC conversion, the host 102 may perform the
verification and confirmation based on the current received
physiological status related to the user and the comparison
status. When the comparison is identical or satisfied, the host
102 determines that the user passes the identification veri-
fication and allows the user to login to the host 102. When
the host 102 determines that the physiological status of the
user does not pass the verification, the host 102 does not
allow the user to login. The host 102 may perform the
identification verification according to varying characteris-
tics of the heartbeat frequency or the electrocardiogram of
the user, so as to enhance information security of the
electronic device 104.

[0014] The electronic device 104 of the present invention
determines whether the electronic device 104 satisfies the
emitting condition or not (i.e. the electronic device is
stationary or not) according to the sensing result SR of the
gravity sensor 110, so as to activate the wireless module 106
to emit the non-contact radar sensing signal when the
electronic device 104 conforms to the emitting condition, in
order to obtain the physiological status of the user and
monitor the physiological status of the user. In addition, the
electronic device 104 may perform the identification veri-
fication by the sensed physiological status of the user, so as
to allow the user to login to the host 102 when the sensed
physiological status of the user conforms to the comparison
status, and thereby enhance the information security of the
electronic device 104.

[0015] According to different applications and design con-
cepts, the electronic device 104 of the present invention may
be implemented in all kinds of methods. Please refer to FIG.
2, which is a schematic diagram of an implementation aspect
of the electronic system 10 according to an embodiment of
the present invention. As shown in FIG. 2, when the elec-
tronic system 10 is applied on a laptop, the electronic device
104 may be installed in a place close to the user for emitting
or receiving radar signals. It is not necessary for the user to
directly contact the laptop to perform identification verifi-
cation and for monitoring the physiological status of the user
when the user operates the electronic system 10.

[0016] An operation method of the electronic device 104
may be a biological monitoring method 30, which is shown
in FIG. 3. The biological monitoring method 30 includes the
following steps:

[0017] Step 302: Start.

[0018] Step 304: Sense the status of the electronic device
104.

[0019] Step 306: Emit the first radar signal R1 when the

status of the electronic device 104 conforms to the emitting
condition.

[0020] Step 308: Determine the physiological status of the
user according to the received second radar signal R2.

[0021] Step 310: End.

[0022] The operation of the biological monitoring method
30 can be known by referring to the embodiments of the
electronic device 104 described above, and are therefore not
repeated herein for brevity.
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[0023] Notably, those skilled in the art may make modi-
fications to properly design the electronic device based on
different system requirements. For example, the frequency
of the radar signal is not limited to be 24 GHz, the electronic
device may be applied to medical devices for monitoring the
physiological status of the user, or the electronic device may
be applied on electronic devices different from personal
computers or laptops for performing the identification veri-
fication. The embodiments mentioned above may all be
adjusted according to requirements of the user, manufactur-
ers or system settings, but are not limited thereto, and these
adjustments also belong to the scope of the present inven-
tion.

[0024] In summary, the present invention provides an
electronic device and a biological monitoring method using
the same, which senses the physiological status of the user
via non-contact radar signals, so as to execute a function of
biological monitoring, and further perform a biological
recognition function based on the sensed physiological
status of the user and enhance the information security of the
electronic device.

[0025] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be
construed as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. An electronic device, comprising:

a wireless module configured to emit a first radar signal
and receive a second radar signal, which is the first
radar signal reflected by a user;

a gravity sensor configured to sense a status of the
electronic device to generate a sensing result; and

a control unit coupled to the wireless module and the
gravity sensor, and configured to control the wireless
module to emit the first radar signal when the sensing
result conforms to an emitting condition and determine
a physiological status of the user according to the
second radar signal received by the wireless module.

2. The electronic device of claim 1, wherein the physi-

ological status of the user is related to a heartbeat frequency
or an electrocardiogram of the user.

3. The electronic device of claim 1, wherein the emitting

condition is satisfied when the electronic device is station-

ary.
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4. The electronic device of claim 1, wherein the control
unit transmits the received second radar signal to a host
system via analog-to-digital conversion to determine the
physiological status of the user.

5. The electronic device of claim 4, wherein the host
system performs an identification verification for the user
according to the physiological status of the user.

6. The electronic device of claim 5, wherein when the
physiological status of the user is identical to a comparison
status, the host system determines that the user passes the
identification verification and logs into the host system.

7. The electronic device of claim 6, wherein the compari-
son status is a predetermined physiological status or the
physiological status related to the user and learned by the
host system.

8. A biological monitoring method for an electronic
device, comprising:

emitting a first radar signal when a status of the electronic

device conforms to an emitting condition;

receiving a second radar signal, which is the first radar
signal reflected by a user; and

determining a physiological status of the user according to
the received second radar signal.

9. The biological monitoring method of claim 8, wherein
the physiological status of the user is related to a heartbeat
frequency or an electrocardiogram of the user.

10. The biological monitoring method of claim 8, wherein
the emitting condition is satisfied when the electronic device
is stationary.

11. The biological monitoring method of claim 8, further
comprising:

performing an identification verification for the user

according to the physiological status of the user.

12. The biological monitoring method of claim 11, further
comprising:

when the physiological status of the user is identical to a

comparison status, determining that the user passes the
identification verification.

13. The biological monitoring method of claim 12,
wherein comparison status is a predetermined physiological
status or the physiological status related to the user and
learned by a host system.
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