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Description
[Technical Field]

[0001] The present invention relates to a biosignal
measurement apparatus configured to utilize a plurality
of electrodes for biosignal measurement as touch sen-
sors for executing other functions of the biosignal meas-
urement apparatus, and more particularly, to a biosignal
measurement apparatus configured to execute various
functions thereof by sensing the contact of a user’s body
with a plurality of electrodes formed therein.

[Background Art]

[0002] Recently, the rapid development of scientific
technology has improved the quality of life of the entire
humanity and caused a lot of changes in the medical
environment. In the past, after a medical image, such as
X-ray, computed tomography (CT), functional magnetic
resonance imaging (fMRI), etc., was taken at a hospital,
it took several hours to several days before the medical
image could be interpreted.

[0003] However, from about ten years ago, a picture
archiving and communication system (PACS) which
sends a medical image taken directly to the monitor
screen of a radiologist so that the radiologist can imme-
diately interpret the medical image has been introduced.
In addition, a lot of ubiquitous healthcare-related medical
devices that enable a user to check his or her blood glu-
cose and blood pressure without visiting a hospital have
been developed and come into wide use.

[0004] In particular, high blood pressure is a major risk
factor for various diseases, and its prevalence rate is
increasing.

[0005] Therefore, there has been a growing need for
a monitoring system that can continuously measure
blood pressure and provide the measured blood pressure
in real time. Accordingly, various types of research are
being attempted to develop the monitoring system.
[0006] As one of these research efforts, the present
inventor has invented a biosignal measurement appara-
tus (a wristwatch apparatus) capable of measuring var-
ious biosignals in real time and estimating a user’s blood
pressure in real time based on the measured biosignals.
The wristwatch apparatus includes a first electrode for
biosignal measurement on the back (an inner surface
that contacts the wrist wearing the wristwatch apparatus)
thereof and a second electrode for biosignal measure-
ment on the front (an outer surface that does not contact
the wrist wearing the wristwatch apparatus) thereof. In a
state where the first electrode is in contact with the user’s
wrist wearing the wristwatch apparatus, if the user touch-
es the second electrode with another part (such as a
finger) of his or her body, the user’s electrocardiogram
(ECG) signal is measured by the first electrode and the
second electrode. In addition, the wristwatch apparatus
may include a measurement module capable of meas-
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uring photoplethysmography (PPG) and saturation of pe-
ripheral oxygen (SpO,) signals or may be connected to
the measurement module. The measurement module
may observe a blood flow rate in peripheral blood vessels
of a fingertip or a toe tip by irradiating light to the fingertip
or the toe tip using a red light source and/or an infrared
light source and measuring light transmitted or reflected
by the human body using a photo sensor and may meas-
ure the PPG and SpO, signals based on the observed
blood flow rate. In addition, the user’s blood pressure can
be estimated in real time using the ECG, PPG and SpO,
signals.

[0007] The user's biosignals (ECG, PPG and SpO,)
mentioned above will now be described in greater detail
below.

[0008] ECG is a waveform that represents the vector
sum of action potentials generated by a special excitatory
& conductive system of the heart. That is, the ECG is a
vector sum signal, measured using electrodes attached
onto the human body, of action potentials generated by
components of the heart such as sinoatrial (SA) node,
atrioventricular (AV) node, His bundle, bundle branches,
Purkinje fibers, etc. For example, an ECG signal can be
obtained using a standard limb lead method.

[0009] PPG is a pulse wave signal measured in pe-
ripheral blood vessels when blood ejected during ven-
tricular systole is delivered to the peripheral blood ves-
sels. A PPG signal can be measured using optical char-
acteristics of biological tissue. For example, a photo sen-
sor module that can measure a pulse wave signal may
be attached to a location (such as a fingertip or a toe tip)
where the peripheral blood vessels are distributed. Then,
the photo sensor module may measure PPG singal by
converting a change (a volume change) in the blood flow
rate of the peripheral blood vessels into a change in the
amount of light. The PPG signal can be measured by
irradiating red light generated by a light-emitting unit of
the photo sensor module to the human body and observ-
ing achange in the amount of lightreflected by the human
body and then received by a light receiving unit. Informa-
tion such as pulse transit time (PTT) or pulse wave ve-
locity (PWV) is extracted by analyzing the correlation be-
tween a PPG signal and an ECG signal, instead of using
only the PPG signal, and cardiovascular diseases are
diagnosed based on the extracted information. For ex-
ample, after a characteristic point is obtained by perform-
ing a quadratic differential on a PPG signal, PTT and
PWYV signals may be extracted by measuring a time in-
terval from a peak (R wave) of an ECG signal. Then, the
extracted PTT and PWV signals may be used to diagnose
the state of blood vessels, hardening of the arteries, pe-
ripheral circulatory disturbance, etc.

[0010] SpO, is a biosignal indicating oxygen content
in hemoglobin from among various components of blood.
SpO, can be measured by sequentially irradiating red
light and infrared light to an area of peripheral blood ves-
sels of the human body in each period and observing a
change in the amount of light reflected by the human
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body and then received by a light receiving unit. For ex-
ample, Sp0, can be measured using the PPG sensor
module (the photo sensor module) described above.
[0011] However, while the conventional biosignal
measurement apparatus provides a useful function of
measuring a user’s biosignal in real time, it utilizes com-
ponents (a plurality of electrodes) formed therein for bi-
osignal measurement only for the purpose of biosignal
measurement. Therefore, the utilization of the compo-
nents is not high.

[Disclosure]
[Technical Problem]

[0012] The presentinvention has been made to solve
the foregoing problems of the prior art and therefore an
aspect of the present invention is to improve utilization
of components (a plurality of electrodes) included in a
biosignal measurement apparatus for biosignal meas-
urement by adding additional functions to the electrodes.

[Technical Solution]

[0013] Accordingtoan aspect of the presentinvention,
there is provided a biosignal measurement apparatus ca-
pable of measuring a user’s biosignal in real time, the
biosignal measurement apparatus comprising: a plurality
of electrodes which are separated from each other and
configured to measure a biosignal through contact with
a user’s body; and a sensing unit which is electrically
connected to the electrodes and measures an electrical
signal formed in a circuit connected to the electrodes,
wherein the electrodes are also configured to be utilized
as touch sensors for executing functions other than a
biosignal measurement function of the biosignal meas-
urement apparatus, and the biosignal measurement ap-
paratus is configured to execute a different function ac-
cording to whether the user’s body has touched the elec-
trodes and a period of time during which the user’s body
touches the electrodes.

[0014] Accordingto an aspect of the presentinvention,
the biosignal measurement apparatus, being configured
to utilize the electrodes as touch sensors by determining
whether the user’'s body has touched the electrodes,
based on whether the electrical signal has been sensed
by the sensing unit.

[0015] Accordingto an aspect of the presentinvention,
the electrodes of the biosignal measurement apparatus
are configured to function as electrodes for biosignal
measurement in a state where a biosignal measurement
program is running in the biosignal measurement appa-
ratus and to function as touch sensors for executing func-
tions other than biosignal measurement in a state where
the biosignal measurement program is not running.
[0016] Accordingtoan aspect of the presentinvention,
the biosignal measurement apparatus, being configured
to execute a first function other than the biosignal meas-
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urement program when the user’s body touches the elec-
trodes for less than a first reference time in the state
where the biosignal measurement program is not run-
ning, a second function other than the biosignal meas-
urement program when the user’s body touches the elec-
trodes for the first reference time or longer and less than
a second reference time in the state where the biosignal
measurement program is not running, and the biosignal
measurement program when the user’'s body touches
the electrodes for the second reference time or longer in
the state where the biosignal measurement program is
not running.

[0017] The first reference time, the second reference
time, the first function, and the second function are con-
figured to be set and modified by the user.

[0018] According to an aspect of the presentinvention,
the biosignal measurement apparatus, being configured
to determine a degree to which the user’s body touches
the electrodes and, when determining that the degree to
which the user’s body touches the electrodes is outside
a range for biosignal measurement, inform the user of
the determination result.

[0019] According to an aspect of the presentinvention,
the biosignal measurement apparatus, being a wrist-
watch apparatus which can be worn around the user’s
wrist, wherein the electrodes comprise a first electrode
formed on a surface which contacts the user’s wristwear-
ing the biosignal measurement apparatus and a second
electrode disposed on a different surface from the first
electrode.

[0020] The second electrode is disposed on a display
screen of a display module formed on a front of the bi-
osignal measurement apparatus.

[0021] According to an aspect of the presentinvention,
the biosignal measurement apparatus, being configured
to correct a biosignal based on the assumption that the
biosignal was measured in a state where the first elec-
trode A was in contact with the user’s wrist and where
the second electrode B was in contact with the user’s
finger.

[0022] The electrodes form an electrocardiogram
(ECG) sensor module for measuring the user’s ECG sig-
nal.

[0023] The sensingunitis configured to sensethe elec-
trical signal by converting a value of a voltage or an elec-
tric current generated by the human body as it is or by
setting a threshold and converting the voltage or the elec-
tric current generated by the human body according to a
range.

[Advantageous Effects]

[0024] According to the present invention, additional
functions other than biosignal measurement are added
to a plurality of electrodes included in a biosignal meas-
urement apparatus for biosignal measurement. There-
fore, utilization of the components is increased.

[0025] In addition, according to the present invention,
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the electrodes formed in the biosignal measurement ap-
paratus are utilized as touch sensors. Therefore, various
functions of the biosignal measurement apparatus can
be executed without touch sensors.

[0026] Furthermore, according to the present inven-
tion, various functions of the biosignal measurement ap-
paratus are performed according to a length of time dur-
ing which a user’s body touches the electrodes formed
in the biosignal measurement apparatus. Therefore,
more various functions can be executed without addition-
al touch sensors.

[0027] Also, according to the present invention, it is
determined whether the user’s body has touched the
electrodes formed in the biosignal measurement appa-
ratus to an appropriate degree for biosignal measure-
ment, and the determination result is fed back to the user.
Therefore, it is possible to prevent a biosignal from being
measured wrongly in a state where the user’s body is
touching the electrodes incorrectly, thereby significantly
improving reliability of biosignal measurement and med-
ical diagnosis.

[0028] In addition, according to the present invention,
which parts of the user’'s body were in contact with the
electrodes formed in the biosignal measurement appa-
ratus, and the biosignal is corrected based on the iden-
tified parts. This makes more accurate biosignal meas-
urement possible.

[Description of Drawings]
[0029]

FIG. 1 is a diagram for schematically explaining the
principle behind how an electric current flows
through the human body;

FIG. 2 illustrates an embodiment of a biosignal
measurement apparatus according to the present in-
vention;

FIG. 3 illustrates a modified embodiment of the bi-
osignal measurement apparatus of FIG. 2;

FIG. 4 illustrates waveform changes in an electro-
cardiogram (ECG) signal according to a degree to
which the human body touches a plurality of elec-
trodes formed in the biosignal measurement appa-
ratus; and

FIG. 5 illustrates example biosignal information dis-
played on a display module of the biosignal meas-
urement apparatus according to the present inven-
tion.

[Mode for Invention]

[0030] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings to enable those
skilled in the art to easily implement the invention.

[0031] For a clear understanding of the present inven-
tion, a detailed description of components and features
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irrelevant to the present invention will be omitted. Like
reference numerals refer to like components throughout
the specification. In addition, the shape and size of each
component illustrated in the drawings are merely intend-
ed for ease of description, but the present invention is
not necessarily limited to the shape and size. That is,
specific shapes, structures and characteristics described
herein may be implemented as modified from one em-
bodiment to another without departing from the spiritand
scope of the invention. Furthermore, it shall be under-
stood that the locations or arrangements of individual
components within each embodiment may also be mod-
ified without departing from the spirit and scope of the
invention. Therefore, the following detailed description is
not to be taken in a limiting sense, and the scope of the
invention is to be taken as encompassing the scope of
the appended claims and all equivalents thereof.
[0032] The human body has a certain degree of con-
ductivity despite its high resistance. Thus, the human
body can be considered as a conducting wire. The con-
ductivity of the human body enables the human body to
function as a medium such as an electric wire, and an
electric current flowing through the human body can be
used to transmit or receive information without power
consumption.

[0033] That is, when two electrodes having different
electric potentials come into contact with the human
body, a circuit is connected between the two electrodes
by the human body, and an electric current flows in the
circuit. For example, referring to FIG. 1, when an elec-
trode (a first electrode) having a relatively high electric
potential contacts one hand of the human body and when
another electrode (a second electrode) having a relative-
ly low electric potential contacts the other hand of the
human body, a circuit may be connected through the hu-
man body, and an electric current may flow in the circuit.
Here, an electrical signal (e.g., a voltage or an electric
current) generated by the connection of the circuit may
be sensed by a sensing unit connected to the electrodes.
Thus, it is a feature of the present invention to utilize a
plurality of electrodes formed in a biosignal measurement
apparatus as touch sensors by using the flow of an elec-
tric current between the electrodes caused by contact
with the human body.

[0034] The presentinvention utilizes a plurality of elec-
trodes formed in a biosignal measurement apparatus as
touch sensors based on the following basic principles.

(1) An electric current flows between two electrodes
when one of the electrodes has a higher or lower
electric potential than the other one.

(2) An open circuit is formed between the two elec-
trodes when only one of the two electrodes contacts
the human body or when none of the two electrodes
contacts the human body. Therefore, no electric cur-
rent flows between the two electrodes.

(3) When both of the two electrodes contact the hu-
man body, the human body serves as a conducting
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wire. Therefore, an electric current flows from an
electrode having a relatively high electric potential
to an electrode having a relatively low electric poten-
tial. Here, an electrical signal (e.g., a voltage or an
electric current) generated by the human body may
be sensed by a sensing unit connected to the elec-
trodes. The sensing unit may be configured to sense
an electrical signal generated by the human body by
converting the electrical signal (the voltage or the
electric current) as it is or by converting the electrical
signal according to arange based on a set threshold.
(4) An electrical signal generated by the contact of
the electrodes with the human body varies according
to the degree of contact between the electrodes and
the human body. When the human body touches the
electrodes hard, a high electrical signal is generated.
When the human body touches the electrodes lightly,
a low electrical signal is generated. Therefore, the
magnitude of an electrical signal (a voltage or an
electric current) measured by the sensing unit indi-
cates the degree to which the human body touches
the electrodes.

(5) If one of the two electrodes is always in contact
with the human body, whether an electric current
flows through the human body is determined based
on whether the human body has touched the other
electrode. Therefore, a touch sensor function may
be performed based on whether the human body
has touched an electrode which is always not in con-
tact with the human body.

[0035] Technical features of the present invention will
hereinafter be described in greater detail using exempla-
ry embodiments of a biosignal measurement apparatus
according to the present invention.

[0036] FIG. 2 illustrates an embodiment (a wristwatch
apparatus) of a biosignal measurement apparatus ac-
cording to the present invention. Referring to FIG. 2, the
biosignal measurement apparatus (the wristwatch appa-
ratus) according to the embodiment of the present inven-
tion may be configured similarly to the above-described
conventional biosignal measurement apparatus. Specif-
ically, the biosignal measurement apparatus 100 accord-
ing to the embodiment of the present invention is formed
in the shape of a wristwatch so that it can be worn around
auser’'swrist. The biosignal measurement apparatus 100
includes a first electrode A for biosignal measurement
ontheback (aninner surface that contacts the wrist wear-
ing the biosignal measurement apparatus 100) thereof
and a second electrode B for biosignal measurement on
the front (an outer surface that does not contact the wrist
wearing the biosignal measurement apparatus 100)
thereof. The first electrode A and the second electrode
B included in the biosignal measurement apparatus 100
form an electrocardiogram (ECG) sensor module for
measuring the user’'s ECG signal. For example, in a state
where the first electrode A is in contact with the user’s
wrist wearing the biosignal measurement apparatus 100,
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if the user touches the second electrode B with another
part (such as a finger) of his or her body, the user's ECG
signal can be measured by the first electrode A and the
second electrode B.

[0037] According to an embodiment of the present in-
vention, the second electrode B can also be formed on
a display screen of a display module formed on the front
of the biosignal measurement apparatus. In this case, in
a state where the first electrode A is in contact with the
user’s wrist, if the user touches the display screen of the
display module having the second electrode B with an-
other part (such as a finger) of his or her body, the user’s
ECG signal can be measured by the first electrode A and
the second electrode B. Here, the display screen of the
display module may be configured as a touchscreen.
[0038] In addition, the biosignal measurement appa-
ratus 100 according to the present invention may include
at least one photoplethysmography (PPG) sensor mod-
ule (photo sensor module) for measuring PPG and/or
saturation of peripheral oxygen (SpO,). As described
above, PPG and SpO, can be measured by irradiating
light generated by a light emitting unit of the PPG sensor
module (the photo sensor module) to the user’s fingertip
or toe tip and observing a change in the amount of light
transmitted or reflected by the human body and then re-
ceived by a light receiving unit. The PPG sensor module
can be installed at any location. However, the PPG sen-
sor module may preferably be formed at a location where
the electrodes of the ECG sensor module are formed. If
the PPG sensor module is formed at the location where
the electrodes of the ECG sensor module are formed,
PPG and SpO, signals as well as the ECG signal can be
measured.

[0039] The PPG sensor module for measuring PPG
and/or SpO, may include a light emitting unit (not illus-
trated) and a light receiving unit (notillustrated). The light
emitting unit includes a red light-emitting diode which
generates red light having a wavelength of approximately
660 nm and an infrared light-emitting diode which gen-
erates infrared light having a wavelength of approximate-
ly 940 nm. The light receiving unit includes a photo diode
and/or a photo transistor. For example, the biosignal
measurement apparatus 100 according to the embodi-
ment of the present invention may be configured to in-
clude a PPG sensor module, which includes a light emit-
ting unit formed as an infrared light-emitting diode and a
light receiving unit formed as a photo diode, at a location
where the second electrode B is formed.

[0040] The PPG sensor module for measuring PPG
and/or SpO, can also be implemented using the display
module formed on the front of the apparatus. FIG. 3 il-
lustrates an exemplary embodiment in which the PPG
sensor module is configured using the display module of
the biosignal measurement apparatus 100.

[0041] For example, referring to FIG. 3, the biosignal
measurement apparatus 100 includes a measurement
area E for measuring the user’s biosignals (PPG and/or
Sp0,) in a part of the display module. As described
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above, red light should be irradiated to the human body
in order to measure PPG, and red light and infrared light
should be irradiated to the human body in order to meas-
ure SpO,. To this end, the biosignal measurement ap-
paratus 100 may include, as illustrated in FIG. 3, an in-
frared subpixel IR for forming infrared light in addition to
RGB subpixels (a red subpixel R for forming red light, a
green subpixel G for forming green light, and a blue sub-
pixel B for forming blue light) typically used in a pixel
structure of the measurement area E of the display mod-
ule. In this configuration, red light and infrared light can
be irradiated to an area E by the red subpixel R and the
infrared subpixel IR included in the pixel structure of the
measurement area E of the display module. The red light
and the infrared lightirradiated to the area E may function
as the light emitting unit of the PPG sensor module (the
photo sensor module) for measuring PPG and/or SpO,.
In addition, the light receiving unit may further be provided
in the measurement area E of the display module to re-
ceive light irradiated by the red subpixel R and the infra-
red subpixel IR and then reflected by the human body. If
the biosignal measurement apparatus 100 configured as
described above is used, biosignals such as PPG and/or
SpO, can be measured using the display module of the
biosignal measurement apparatus 100 without the need
to form additional photo sensors in the biosignal meas-
urement apparatus 100.

[0042] The biosignal measurement apparatus 100
configured as described above can be used to measure
various biosignals such as the user's ECG, PPG and
SpO, using the sensor modules (the ECG sensor mod-
ule, the PPG sensor module, etc.) included therein. In
addition, biosignal information thus measured can be
stored in a storage device (not illustrated) included in the
biosignal measurement apparatus 100 or analyzed and
processed by a control unit (notillustrated). For example,
ECG, PPG and SpO, measured by the ECG sensor mod-
ule and the PPG sensor module can be used to estimate
the user’s blood pressure in real time. A method of meas-
uring and analyzing a biosignal and estimating blood
pressure based on the measured biosignal is disclosed
in Korean Patent Application Nos. 2013-116158 and
2012-54770 filed by the present inventor. It should be
understood that the above disclosures are incorporated
herein by reference in their entirety.

[0043] The biosignal measurement apparatus 100 ac-
cording to the present invention is configured to utilize a
plurality of electrodes (the first electrode A and the sec-
ond electrode B) formed therein for biosignal measure-
ment as described above as touch sensors for executing
other functions.

[0044] First, the electrodes (the first electrode A and
the second electrode B) formed in the biosignal meas-
urement apparatus 100 according to the present inven-
tion can be used to measure a biosignal (e.g., the ECG
signal), which is their primary function. For example, in
a state where a biosignal measurement program includ-
edin the biosignalmeasurement apparatus 100 has been

10

15

20

25

30

35

40

45

50

55

made to run by the user, if the user’s body touches the
electrodes formed in the biosignal measurement appa-
ratus 100, the user’s ECG signal can be measured based
on signals from both electrodes.

[0045] The electrodes (the first electrode A and the
second electrode B) formed in the biosignal measure-
ment apparatus 100 according to the present invention
can be used as touch sensors for executing functions
other than the above biosignal measurement function.
Forexample, in a state where the biosignal measurement
program of the biosignal measurement apparatus 100 is
not running, if the user’'s body touches the electrodes
(the first electrode A and the second electrode B), the
biosignal measurement apparatus 100 may execute var-
ious functions by sensing the touch of the user’s body
with the electrodes.

[0046] For example, if the user’'s body touches the
electrodes (the first electrode A and the second electrode
B) in a state where there is an incoming call to the biosig-
nal measurementapparatus 100, the biosignal measure-
ment apparatus 100 may automatically reject the incom-
ing call. The biosignal measurement apparatus 100 ac-
cording to the present invention may also be configured
to execute a different function according to a period of
time during which the user’s body touches the electrodes
(the first electrode A and the second electrode B). For
example, in a state where the biosignal measurement
program is not running, if the user's body touches the
electrodes (thefirst electrode A and the second electrode
B) for less than a first reference time (e.g., 3 seconds),
an alarm (a first function) may be set after a certain time.
If the user’s body touches the electrodes (the first elec-
trode A and the second electrode B) for the first reference
time or longer and less than a second reference time
(e.g., 5seconds), a recoding function (a second function)
may be executed. If the user's body touches the elec-
trodes (the first electrode A and the second electrode B)
for the second reference time or longer, the biosignal
measurement function may be executed. In addition to
the above examples, functions executed by the contact
of the user’ body with the electrodes or reference times
for distinguishing the functions can be variously and ar-
bitrarily set/modified as the user desires.

[0047] For more accurate body signal measurement,
the biosignal measurement apparatus 100 according to
the present invention may also be configured to deter-
mine whether the user’s body has properly touched the
electrodes to a degree appropriate for biosignal meas-
urement and feed the determination result back to the
user.

[0048] Specifically, the user’s biosignal (ECG signal)
has a different waveform according to the degree to which
the user’s body touches the electrodes. FIG. 4 illustrates
a waveform of a biosignal according to the degree to
which the user’s body touches the electrodes. For exam-
ple, when the user’s body touches the electrodes to an
appropriate degree for biosignal measurement, the bi-
osignal has a normal waveform as illustrated in (a) of
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FIG. 4. However, when the user’s body does not touch
the electrodes to the appropriate degree for biosignal
measurement, the biosignal has a different waveform
from the normal waveform. For example, when the user’'s
body touches the electrodes too lightly, the biosignal has
a waveform illustrated in (b) of FIG. 4. When the user’'s
body touches the electrodes too hard, an electromyo-
gram (EMG) signal may be introduced. As a result, the
biosignal has a waveform illustrated in (c) of FIG. 4. The
biosignal measured when the user’s body is touching the
electrodes to an inappropriate degree may lead to mis-
diagnosis of the user’s health condition.

[0049] To prevent this problem, the present invention
determines whether the degree to which the user’s body
touches the electrodes is appropriate. When determining
that the user’s body has not touched the electrodes to
an appropriate degree for biosignal measurement, the
present invention informs the user of the determination
result. This ensures biosignal measurement according
to a normal protocol, thereby improving the reliability of
biosignal measurement.

[0050] Forexample, the biosignal measurement appa-
ratus 100 according to the present invention may be con-
figured to determine whether the user’s body has touched
the electrodes appropriately based on the magnitude of
an electrical signal (e.g., a voltage or an electric current)
measured by the sensing unit connected to the elec-
trodes. Specifically, if the electrical signal measured by
the sensing unit is within a preset range (a range appro-
priate for biosignal measurement), the biosignal meas-
urement apparatus 100 may determine that the user’s
body has touched the electrodes appropriately and thus
measure the user’s biosignal. On the other hand, if the
electrical signal measured by the sensing unit is outside
the preset range (the range appropriate for biosignal
measurement), the biosignal measurement apparatus
100 may inform the user that the user’s body has touched
the electrodes inappropriately through an image display
alarm of the display module or a sound alarm, thereby
inducing the user to correctly touch the electrodes again.
Therefore, biosignal measurement can be performed in
the state of correct touch. The above configuration can
prevent a biosignal from being measured wrongly in a
state where the user’s body is touching the electrodes
incorrectly, thereby preventing the misdiagnosis of the
user’s health condition and significantly improving the
reliability of biosignal measurement and medical diagno-
sis.

[0051] In addition, the biosignal measurement appa-
ratus 100 according to the present invention may be con-
figured to furtherimprove the accuracy of biosignalmeas-
urement by appropriately correcting a measured biosig-
nal. Generally, a biosignal has a different value according
to parts of the human body which touch sensors. There-
fore, to obtain more accurate biosignal information, which
parts of the human body have generated a measured
biosignal should be identified, and the measured biosig-
nal should be corrected based on the identified parts of
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the human body. To this end, the biosignal measurement
apparatus 100 according to the present invention may
be configured to correct a measured biosignal by identi-
fying parts of the human body which touched the sensors
(the electrodes). For example, the biosignal measure-
ment apparatus 100 formed in the shape of the wrist-
watch apparatus as illustrated in FIG. 2 typically meas-
ures a biosignal (ECG signal) in a state where the first
electrode A is in contact with the user’s wrist and where
the second electrode B is in contact with the user’s finger.
Therefore, the biosignal measurement apparatus 100
(the wristwatch apparatus) according to the present in-
vention may be configured to correct the biosignal based
on the assumption that the biosignal was measured in a
state where the user’s wrist was touching the first elec-
trode A and where the user’s finger was touching the
second electrode B. In this configuration, since parts of
the user’s body which generated the biosignal are iden-
tified more accurately, a more accurate biosignal can be
obtained.

[0052] Biosignalinformation measured and/or estimat-
ed as described above may be provided to the user in
real time through the display screen of the display module
formed on the front of the biosignal measurement appa-
ratus 100. For example, referring to FIG. 5, various nu-
merical information such as systolic blood pressure F1,
diastolic blood pressure F2 and pulse F3 or a graph show-
ing changes in an ECG signal G1, a PPG signal G2, etc.
may be displayed on the display screen of the display
module. In addition, the display screen of the display
module may display a graph showing the user’s real-time
blood pressure information estimated based on the
above biosignals. The content or style of information dis-
played on the display module may be selected or modi-
fied by the user.

[0053] While the presentinvention has been described
above using particular examples, including specific com-
ponents, by way of limited embodiments and drawings,
it is to be appreciated that these are provided merely to
aid the overall understanding of the present invention,
the present invention is not to be limited to the embodi-
ments above, and various modifications and alterations
can be made from the disclosures above by a person
having ordinary skill in the technical field to which the
present invention pertains.

[0054] Therefore, the spirit of the present invention
must not be limited to the embodiments described herein,
and the scope of the present invention must be regarded
as encompassing not only the claims set forth below, but
also their equivalents and variations.

Claims
1. A biosignal measurement apparatus capable of

measuring a user’s biosignal in real time, the biosig-
nal measurement apparatus comprising:
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a plurality of electrodes which are separated
from each other and configured to measure a
biosignal through contact with a user’s body; and
a sensing unit which is electrically connected to
the electrodes and measures an electrical signal
formed in a circuit connected to the electrodes,
wherein the electrodes are also configured to be
utilized as touch sensors for executing functions
other than a biosignal measurement function of
the biosignal measurement apparatus, and the
biosignal measurement apparatus is configured
to execute a different function according to
whether the user’s body has touched the elec-
trodes and a period of time during which the us-
er’'s body touches the electrodes.

The biosignal measurement apparatus of claim 1,
being configured to utilize the electrodes as touch
sensors by determining whether the user’s body has
touched the electrodes, based on whether the elec-
trical signal has been sensed by the sensing unit.

The biosignal measurement apparatus of claim 1,
wherein the electrodes of the biosignal measure-
ment apparatus are configured to function as elec-
trodes for biosignal measurement in a state where
a biosignal measurement program is running in the
biosignal measurement apparatus and to function
as touch sensors for executing functions other than
biosignal measurement in a state where the biosig-
nal measurement program is not running.

The biosignal measurement apparatus of claim 1,
being configured to execute a first function other than
the biosignal measurement program when the user’s
body touches the electrodes for less than a first ref-
erence time in the state where the biosignal meas-
urement program is not running, a second function
other than the biosignal measurement program
when the user’s body touches the electrodes for the
first reference time or longer and less than a second
reference time in the state where the biosignal meas-
urement program is not running, and the biosignal
measurement program when the user’s body touch-
es the electrodes for the second reference time or
longer in the state where the biosignal measurement
program is not running.

The biosignal measurement apparatus of claim 4,
wherein the first reference time, the second refer-
ence time, the first function, and the second function
are configured to be set and modified by the user.

The biosignal measurement apparatus of claim 1,
being configured to determine a degree to which the
user’s body touches the electrodes and, when de-
termining that the degree to which the user’s body
touches the electrodes is outside a range for biosig-
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10.

1.

nal measurement, inform the user of the determina-
tion result.

The biosignal measurement apparatus of claim 1,
being a wristwatch apparatus which can be worn
around the user’s wrist, wherein the electrodes com-
prise afirst electrode formed on a surface which con-
tacts the user’s wrist wearing the biosignal measure-
ment apparatus and a second electrode disposed
on a different surface from the first electrode.

The biosignal measurement apparatus of claim 7,
wherein the second electrode is disposed on a dis-
play screen of a display module formed on a front of
the biosignal measurement apparatus.

The biosignal measurement apparatus of claim 7,
being configured to correct a biosignal based on the
assumption that the biosignal was measured in a
state where the first electrode A was in contact with
the user’s wrist and where the second electrode B
was in contact with the user’s finger.

The biosignal measurement apparatus of claim 1,
wherein the electrodes form an electrocardiogram
(ECG) sensor module for measuring the user's ECG
signal.

The biosignal measurement apparatus of claim 1,
wherein the sensing unit is configured to sense the
electrical signal by converting a value of a voltage
or an electric current generated by the human body
as it is or by converting the voltage or the electric
current generated by the human body according to
a range based on a set threshold.
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