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Description
BACKGROUND
1. Field

[0001] The following description relates to a biosignal
measuring apparatus and a method of measuring a bi-
osignal.

2. Description of Related Art

[0002] Thebodyisatype of conductor. Assuch,asmall
amount of current is generated in the body. As an exam-
ple, a biosignal indicating inner characteristics of the
bodyis measured using an electrode attached to the body
to sense the small amount of current generated in the
body or a change in the small amount of current gener-
ated in the body because of external stimuli.

[0003] Document W02005/027720 A2 discloses a
similar system, failing to disclose two or more interfaces
from the second interfacing unit comprising an electro-
lyte. Document WO00/54650 A2 is another similar sys-
tem failing to disclose the same and further not disclosing
a connecting unit configured to decrease a resistance
among the interfaces.

SUMMARY

[0004] In one general aspect, a biosignal measuring
apparatus includes a first interfacing unit including two
or more first interfaces configured to detect first signals
from a subject, a second interfacing unit including two or
more second interfaces and a connecting unit, the sec-
ond interfaces being configured to detect noise from the
subject, the connecting unit being configured to connect
the second interfaces, and a biosignal extracting unit con-
figured to extract a biosignal of the subject from the first
signals by using signals output from the second interfac-
ing unit. Accordingly, noise from the subject, for example
due to motion of the subject, can be detected by the sec-
ond interface and can be used to correct artifacts in the
signal from the first interface.

[0005] The apparatus may furtherinclude that the sec-
ond interfaces include electrolytes, and the connecting
unit includes an electrolyte configured to connect the
electrolytes of the second interfaces. This provides a
good connection between the skin of the subject and the
second interfaces and between the two or more second
interfaces and the connecting unit.

[0006] Theapparatus may furtherinclude thatthe elec-
trolytes are hydrogels. These are a particularly useful
electrolytes with adhesion properties.

[0007] The apparatus may furtherinclude that the sec-
ond interfaces include electrolytes, and the connecting
unit includes a metal configured to connect the electro-
lytes of the second interfaces. This provides an alterna-
tive for a good connection between the second interfaces
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and the connecting unit.

[0008] The apparatus may furtherinclude thatthe elec-
trolytes are hydrogels.

[0009] The apparatus may further include that the first
interfacing unit and the second interfacing unit are at-
tached to a pad. Accordingly, the apparatus can be easily
handled.

[0010] The apparatus may further include that the bi-
osignal extracting unit is further configured to remove a
result obtained from performing differential amplification
on the outputted signals from the second interfacing unit
from a result obtained from performing differential ampli-
fication on the first signals outputted from the first inter-
facing unit to extract the biosignal from the first signals.
This has the advantage that the significant difference be-
tween the respective signals is conditioned for further
processing.

[0011] The apparatus may further include that the bi-
osignal extracting unit includes a first differential ampli-
fier, a second differential amplifier, an adaptive filter, and
an adder, the first differential amplifier being configured
to perform differential amplification on the first signals
outputted from the first interfacing unit, the second dif-
ferential amplifier being configured to perform differential
amplification on the outputted signals from the second
interfacing unit, the adaptive filter being configured to
adaptively filter a signal output from the second differen-
tial amplifier based on the extracted biosignal, the adder
being configured to remove the adaptively filtered signal
from a signal output from the first differential amplifier.
This provides means for correcting the biosignals.
[0012] The apparatus may further include that, to ex-
tract the biosignal from the first signals, the biosignal ex-
tracting unit is further configured to remove a signal out-
put from a twenty-first interface of the second interfaces
from a signal output from an eleventh interface of the first
interfaces, remove a signal output from a twenty-second
interface of the second interfaces from a signal output
from a twelfth interface of the first interfaces, and perform
differential amplification on signals generated as a result
of the removed signal of the twenty-first interface and the
removed signal of the twenty-second interface. This pro-
vides an alternative for correcting the biosignals.

[0013] The apparatus may further include that the bi-
osignal extracting unit includes a first adaptive filter, a
first adder, a second adaptive filter, a second adder, and
a differential amplifier, the first adaptive filter being con-
figured to adaptively filter the signal output from the twen-
ty-firstinterface based on the extracted biosignal, the first
adder being configured to remove an signal output from
the first adaptive filter from the signal output from the
eleventh interface, the second adaptive filter being con-
figured to adaptively filter the signal output from the twen-
ty-second interface based on the extracted biosignal, the
second adder being configured to remove a signal output
from the second adaptive filter from the signal output from
the twelfth interface, the differential amplifier configured
to perform differential amplification on a signal output
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from the first adder and a signal output from the second
adder. Accordingly, the respective means for the altera-
tive correction are provided.

[0014] In another general aspect, a biosignal measur-
ing apparatus includes a first interfacing unit including
two or more first interfaces configured to detect first sig-
nals from a subject, a second interfacing unit including
two or more second interfaces configured to detect noise
from the subject, a distance between the second inter-
faces being less than a distance between the first inter-
faces, and a biosignal extracting unit configured to extract
a biosignal of the subject from the first signals by using
signals output from the second interfacing unit. This has
the advantage that a connection unit is not needed.
[0015] Inyetanothergeneral aspect, abiosignal meas-
uring apparatus includes an interfacing unit including two
or more interfaces and a first switching device configured
to switch a connection state between the interfaces, a
control unit configured to control the first switching device
to switch the connection state between the interfaces,
and a biosignal extracting unit configured to remove sig-
nals output from the interfacing unit based on noise of a
subject from signals output from the interfacing unit
based on a biosignal of the subject to extract the noise
from the biosignal, the signals being output from the in-
terfacing unit according to the connection state of the
controlled first switching device. This general aspect and
the following developments thereof provide a different
way for obtaining more reliable de-noised biosignals.
[0016] The apparatus may further include that the in-
terfacing unit is configured to detect the biosignal includ-
ing noise when the control unit outputs a first control sig-
nal configured to open the first switching device.

[0017] The apparatus may further include that the in-
terfacing unit is configured to detect noise signals when
the control unit outputs a second control signal config-
ured to short-circuit the first switching device.

[0018] The apparatus may further include that the bi-
osignal extracting unit includes a second switching de-
vice, the control unit is further configured to output a third
control signal configured to control the second switching
device, and, to extract the biosignal of the subject, the
biosignal extracting unit is further configured to remove
a result obtained from performing differential amplifica-
tion on the noise signals output from the interfacing unit
from a result obtained from performing differential ampli-
fication on the biosignal including noise output from the
interfacing unit according to a switching result of the con-
trolled second switching device.

[0019] The apparatus may further include that the bi-
osignal extracting unit further includes a first differential
amplifier, a second differential amplifier, an adaptive fil-
ter, and an adder, the first differential amplifier being con-
figured to perform differential amplification on the biosig-
nal including noise output from the interfacing unit, the
second differential amplifier being configured to perform
differential amplification on the noise signals output from
the interfacing unit, the adaptive filter being configured
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to adaptively filter a signal output from the second differ-
ential amplifier based on the extracted biosignal, the
adder being configured to remove the adaptively filtered
signal from a signal output from the first differential am-
plifier.

[0020] The apparatus may further include that the bi-
osignal extracting unit includes a third switching device,
the control unit is further configured to output a third con-
trol signal configured to control the third switching device,
and, to extract the biosignal of the subject, the biosignal
extracting unit is further configured to remove the noise
signals from the biosignal including noise according to a
switching result of the controlled third switching device
and perform differential amplification on signals gener-
ated as a result of the removal of the noise signals.
[0021] The apparatus may further include that the bi-
osignal extracting unit further includes a first adaptive
filter, a first adder, a second adaptive filter, a second
adder, and a differential amplifier, the first adaptive filter
being configured to adaptively filter a signal output from
an eleventh interface of the interfaces based on the ex-
tracted biosignal as the first switching device is closed,
the first adder being configured to remove a signal output
from the first adaptive filter from a signal output from the
eleventh interface as the first switching device is opened,
the second adaptive filter being configured to adaptively
filter a signal output from a twelfth interface of the inter-
faces based on the extracted biosignal as the first switch-
ing device is closed, the second adder being configured
to remove a signal output from the second adaptive filter
from a signal output from the twelfth interface as the first
switching device is opened, the differential amplifier be-
ing configured to perform differential amplification on a
signal output from the first adder and a signal output from
the second adder.

[0022] In stillanother general aspect, there is provided
a method of measuring a biosignal, the method including
detecting first signals from a subject based on an elev-
enth interface and a twelfth interface, detecting noise
from the subject based on a twenty-first interface and a
twenty-second interface connected to the twenty-first in-
terface, and extracting a biosignal of the subject from the
first signals by using signals output from the twenty-first
interface and the twenty-second interface based on the
detected noise.

[0023] In a further general aspect, there is provided a
method of measuring a biosignal, the method including
outputting a first control signal, the first control signal be-
ing configured to control a switching device to have an
open connection state between an eleventhinterface and
atwelfth interface, detecting first signals from of a subject
according to the outputted first control signal, outputting
a second control signal, the second control signal being
configured to control the switching device to have a short-
circuited connection state between the eleventhinterface
and the twelfth interface, detecting noise from the subject
according to the outputted second control signal, and ex-
tracting a biosignal of the subject from the first signals
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by using the detected noise.

[0024] Other features and aspects may be apparent
from the following detailed description, the drawings, and
the claims. In the above general aspects, the particular
developments / preferred implementations may be used
separately or in combination with each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 is a block diagram illustrating an example of
a biosignal measuring apparatus.

FIGS. 2A and 2B are block diagrams illustrating other
examples of a biosignal measuring apparatus.
FIGS. 3A and 3B are block diagrams illustrating fur-
ther examples of a biosignal measuring apparatus.
FIG. 4 is a block diagram illustrating an example of
a first interfacing unit and a second interfacing unit
of a biosignal measuring apparatus.
FIG.5isablock diagramillustrating another example
of a biosignal measuring apparatus.

FIG. 6 is a block diagram illustrating yet another ex-
ample of a biosignal measuring apparatus.
FIGS.7Aand 7B are block diagramsiillustrating other
examples of a biosignal measuring apparatus.
FIGS. 8A and 8B are block diagrams illustrating fur-
ther example of a biosignal measuring apparatus.
FIG. 9 is a block diagram illustrating an example of
a structure of an interface and a circuit model corre-
sponding to the interface.

FIG. 10 is a block diagram illustrating an example of
a medical imaging system.

FIG. 11 is a flowchart illustrating an example of a
method of measuring a biosignal.

FIG. 12is a flowchart illustrating another example of
a method of measuring a biosignal.

[0026] Throughout the drawings and the detailed de-
scription, unless otherwise described, the same drawing
reference numerals will be understood to refer to the
same elements, features, and structures. The relative
size and depiction of these elements may be exaggerat-
ed for clarity, illustration, and convenience.

DETAILED DESCRIPTION

[0027] The following detailed description is provided
to assist the reader in gaining a comprehensive under-
standing of the methods, apparatuses, and/or systems
described herein. Accordingly, various changes, modifi-
cations, and equivalents of the systems, apparatuses
and/or methods described herein will be suggested to
those of ordinary skill in the art. In addition, descriptions
of well-known functions and constructions may be omit-
ted for increased clarity and conciseness.

[0028] FIG. 1isablock diagramillustrating an example
of abiosignal measuring apparatus 100. Referring to FIG.
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1, the apparatus 100 includes a first interfacing unit 110,
a second interfacing unit 120, and a biosignal extracting
unit 130.

[0029] Examples of the biosignal measuring apparatus
100 include a medical apparatus and equipment config-
ured to measure a biosignal of a subject. In an example,
a biosignal is an electrical biosignal, and examples of the
electrical biosignal include, but are not limited to, an elec-
trocardiogram (ECG) signal, an electromyogram (EMG)
signal, an electroencephalogram (EEG) signal, a galvan-
ic skin resistance (GSR) signal, and an electro-oculo-
gram (EOGQG) signal.

[0030] The first interfacing unit 110 includes at least
two interfaces configured to detect a biosignal including
noise from a subject. In an example, the biosignal includ-
ing noise corresponds to a biosignal to which noise is
added. In another example, the first interfacing unit 110
includes two interfaces configured to detect a signal and
further includes an interface or a device known to one of
ordinary skill in the art to be similar to an interface as a
reference interface.

[0031] Each interface in FIG. 1 may be, but is not be
limited to, an electrode configured to detect a signal from
a subject by being placed in contact or close to the skin
of the subject. In an example, the interface is a bioelec-
trode configured to measure a biosignal of a subject by
applying a surface electrode attached to the skin of the
subject. In this case, the electrode may include, but is
not be limited to, a metal electrode, an electrolyte, and
an adhesive sheet attached to the skin of the subject. A
structure of the interface will be explained below with
reference to FIG. 9.

[0032] In an example, the interface is classified into a
wet-type electrode, a dry-type electrode, an insulating-
type electrode, and a probe-type electrode. The wet-type
electrode is interfaced with the skin of the subject via a
gel-like material. The dry-type electrode is interfaced with
the skin of the subject via a solid conductive material,
such as a metal, a conductive fabric, or a conductive
rubber. The insulating-type electrode is interfaced with
the skin of the subject via capacitive coupling caused by
an insulating material. In addition, the probe-type elec-
trode is interfaced with the skin of the subject by pene-
trating through an outermost layer of the skin of the sub-
ject. As such, the insulating-type electrode is interfaced
with the skin of the subject without contacting the skin of
the subject because the insulating-type electrode uses
capacitive coupling.

[0033] Accordingly, the atleast two interfaces included
in the first interfacing unit 110 are configured to detect a
biosignal including noise from a subject, by contacting or
being disposed close to the skin of the subject. The noise
of the biosignal is generated resulting from a change in
electrical characteristics of a signal transmission path.
Examples of the noise include motion artifacts generated
due to the motion of the subject, noise generated by the
biosignal measuring apparatus 100, and noise generated
resulting from a change in an axon action potential, an
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EMG, and respiration of the subject.

[0034] With respect to the motion artifacts, a half cell
potential is generated in a double layer where different
materials contact each other, between the metal elec-
trode and the electrolyte included in the interface, and
between the electrolyte of the interface and the skin of
the subject. In this case, when a relative displacement
occurs due to the motion of the subject, motion artifacts
are generated resulting from the relative displacement.
In an example in which a biosignal such as an ECG signal
is measured, motion artifacts are distributed in a range
from about 0.5 Hz to about 250 Hz, which is a frequency
band similar to that of the ECG signal.

[0035] Accordingly, thefirstinterfacing unit 110 detects
a signal including noise from the subject. In an example,
the detected signal including noise is a biosignal includ-
ing noise.

[0036] Thesecondinterfacingunit120includes atleast
two interfaces configured to detect a noise signal and a
connecting unit configured to connect the at least two
interfaces. For example, the second interfacing unit 120
may include, but is not limited to, two interfaces config-
ured to detect a noise signal, and may further include an
interface used as a reference interface.

[0037] In an example, each interface included in the
second interfacing unit 120 is an electrode configured to
detect the noise signal from the subject by contacting or
being disposed close to the skin of the subject. That is,
in this example, the interface included in the second in-
terfacing unit 120 is the same as the interface included
in the first interfacing unit 110.

[0038] The connecting unit included in the second in-
terfacing unit 120 connects the at least two interfaces
included in the second interfacing unit 120 such that the
interfaces are not electrically insulated from one another.
[0039] In an example, when the at least two interfaces
are connected to each other by the connecting unit in-
cluded in the second interfacing unit 120, since a biosig-
nal of the subject is blocked in terms of circuit, the second
interfacing unit 120 detects the reduced noise signal ef-
fect of the biosignal. Accordingly, in this example, the
second interfacing unit 120 of FIG. 1 precisely detects
the noise signal.

[0040] In another example, since a noise signal has a
frequency band similar to that of a biosignal to be meas-
ured, itis difficult to remove noise by filtering. Accordingly,
in this example, the biosignal measuring apparatus 100
of FIG. 1 uses the second interfacing unit 120 to accu-
rately detect the noise signal.

[0041] The biosignal extracting unit 130 extracts a bi-
osignal of the subject based on signals output from the
first interfacing unit 110 and the second interfacing unit
120. Inan example, the biosignal extracting unit 130 uses
a differential amplifier to extract a biosignal based on
hardware based calculation processing. In another ex-
ample, the biosignal extracting unit 130 monitors and off-
sets the noise signal to extract a biosignal, which will be
explained with reference to FIGS. 2A and 3A. However,
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the biosignal extracting unit 130 of FIG. 1 is not limited
thereto. In yet another example, the biosignal extracting
unit 130 of FIG. 1 monitors the noise signal and applies
the noise signal to an adaptive filter (ADF) to extract a
biosignal, which will be explained with reference to FIGS.
2B and 3B.

[0042] Accordingly, in an example, since the biosignal
measuring apparatus 100 uses the second interfacing
unit 120 to accurately detect the noise signal, a biosignal
from which noise is removed is accurately detected. In
addition, as noise is removed, the biosignal measuring
apparatus 100 measures a biosignal with improved sig-
nal-to-noise ratio (SNR) characteristics. Furthermore, a
biosignal including noise detected by the first interfacing
unit 110 and a noise signal detected by the second in-
terfacing unit 120 are detected at the same time from the
same body part, thereby serving to effectively remove
the noise signal from the biosignal including noise.
[0043] FIG. 2A s a block diagram illustrating an exam-
ple of a biosignal measuring apparatus 200. Referring to
FIG. 2A, the biosignal measuring apparatus 200 includes
the first interfacing unit 210, the second interfacing unit
220, and the biosignal extracting unit 230. The first inter-
facing unit 210 includes an eleventh interface 212 and a
twelfth interface 214. The second interfacing unit 220 in-
cludes a twenty-first interface 222, a twenty-second in-
terface 224, and a connecting unit 226. The biosignal
extracting unit 230 includes a first differential amplifier
231, a second differential amplifier 233, and an adder
235.

[0044] The biosignal measuring apparatus 200 of FIG.
2A is an example of the biosignal measuring apparatus
100 of FIG. 1. Accordingly, the biosignal measuring ap-
paratus 200 of FIG. 2A is not limited to the units shown
in FIG. 2A. In addition, the description with reference to
FIG. 1 may apply to the biosignal measuring apparatus
200 of FIG. 2A, and, thus, a repeated explanation will not
be given for corresponding elements.

[0045] The example illustrated in FIG. 2A is explained
for convenience of explanation and not limited to a case
where each of the firstinterfacing unit210 and the second
interfacing unit 220 includes two interfaces. Thus, in an
example, each of the first interfacing unit 210 and the
second interfacing unit 220 includes three or more inter-
faces.

[0046] The eleventh interface 212 and the twelfth in-
terface 214 of the first interfacing unit 210 are configured
to detect a biosignal including noise from a subject. The
eleventh interface 212 and the twelfth interface 214 de-
tect a biosignal including noise from a subject, and the
biosignal including noise is transmitted to the biosignal
extracting unit 230.

[0047] The second interfacing unit 220 includes the
twenty-first interface 222, the twenty second interface
224, and the connecting unit 226 configured to connect
the twenty-first interface 222 and the twenty-second in-
terface 224. As shown in the example illustrated in FIG.
2A, the connecting unit 226 connects the twenty-first in-
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terface 222 and the twenty-second interface 224. For ex-
ample, the connecting unit 226 short-circuits the twenty-
first interface 222 and the twenty-second interface 224.
Further, as a biosignal potential difference between ends
of the connecting unit 226 decreases as a resistance of
the connecting unit 226 decreases, a noise signal in a
signal input to the biosignal extracting unit 230 is pre-
dominant. As a result, in an example, as the connecting
unit 226 short-circuits the twenty-first interface 222 and
the twenty-second interface 224, the second interfacing
unit 220 detects the noise signal.

[0048] In an example, when the connecting unit 226
short-circuits the twenty-first and twenty-second interfac-
es 222 and 224, each of the twenty-first and twenty-sec-
ond interfaces 222 and 224 includes an electrolyte. In a
further example, the connecting unit 226 is an electrolyte
configured to connect the electrolytes included in the
twenty-first and twenty-second interfaces 222 and 224.
In this case, each electrolyte may be, butis not be limited
to, a hydrogel, which is a conductive adhesive gel. Ac-
cordingly, in yet another example, since the twenty-first
and twenty-second interfaces 222 and 224 are included
in one hydrogel, the twenty-first and twenty-second in-
terfaces 222 and 224 are electrically connected.

[0049] In an example, when the connecting unit 226
short-circuits the twenty-first and twenty-second interfac-
es 222 and 224, each of the twenty-first and twenty-sec-
ond interfaces 222 and 224 includes an electrolyte. In a
further example, the connecting unit 226 is a metal con-
figured to connect the electrolytes included in the twenty-
first and twenty-second interfaces 222 and 224. In this
case, each electrolyte may be, but is not limited to, a
hydrogel that is a conductive adhesive gel. Accordingly,
in yet another example, as a metalis added to a hydrogel,
aresistance of the connecting unit 226 configured to con-
nect the twenty-first and twenty-second interfaces 222
and 224 isreduced. As such, in an example, the biosignal
measuring apparatus 200 uses the second interfacing
unit 220 to accurately extract the noise signal without
using an additional sensor or similar device known to one
of ordinary skill in the art.

[0050] As described above, the twenty-first interface
222 and the twenty-second interface 224 detect the noise
signal and transmit the detected noise signal to the bi-
osignal extracting unit 230. The biosignal extracting unit
230 uses signals output from the first interfacing unit 210
and the second interfacing unit 220 to extract a biosignal
of the subject. In an example, the biosignal extracting
unit 230 extracts a biosignal of the subject by removing
a result obtained from performing differential amplifica-
tion on signals output from the second interfacing unit
220 from a result obtained from performing differential
amplification on signals output from the first interfacing
unit 210.

[0051] For example, the first differential amplifier 231
performs differential amplification on a biosignal includ-
ing noise outputfrom the firstinterfacing unit210. Further,
the second differential amplifier 233 performs differential
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amplification on a noise signal output from the second
interfacing unit 220. The adder 235 removes an output
signal of the second differential amplifier 233 from an
output signal of the first differential amplifier 231. In an
example, the adder 235 removes the output signal of the
second differential amplifier 233 in which a scale factor
is considered from the output signal of the first differential
amplifier 231. In this example, the scale factor is deter-
mined according to a result obtained from monitoring the
noise signal, which will be explained with reference to
FIG. 2B.

[0052] According to the example illustrated in FIG. 2A,
the biosignal measuring apparatus 200 may accurately
and efficiently extract a biosignal excluding noise of the
subject, and the diagnosis accuracy using the extracted
biosignal of the subject may be improved.

[0053] FIG. 2B is a block diagram illustrating another
example of a biosignal measuring apparatus 250. Refer-
ring to the example illustrated in FIG. 2B, the biosignal
measuring apparatus 250 includes a first interfacing unit
260, a second interfacing unit 270, and a biosignal ex-
tracting unit 280. The first interfacing unit 260 includes
an eleventh interface 262 and a twelfth interface 264.
The second interfacing unit 270 includes a twenty-first
interface 272, a twenty-second interface 274, and a con-
necting unit 276. The biosignal extracting unit 280 in-
cludes a first differential amplifier 281, a second differ-
ential amplifier 283, an adder 285, and an ADF 287.
[0054] The apparatus 250 of FIG. 2B is an example of
the apparatus 200 of FIG. 2A except that the ADF 287
is additionally included in the biosignal extracting unit
280, and thus a repeated explanation thereof will not be
given for corresponding elements.

[0055] The ADF 287 adaptively filters a noise signal
on which differential amplification is performed output
from the second differential amplifier 283 based on a bi-
osignal extracted by the adder 285.

[0056] For example, the ADF 287 updates a filter co-
efficient in order to converge a noise signal that is not
completely removed from the biosignal extracted by the
adder 285 to 0 (zero). In an example of this case, while
not being limited thereto, the ADF 287 updates the filter
coefficient in consideration of an artifact reduction per-
centage (ARP), a noise reduction ratio, and an SNR of
the biosignal extracted by the adder 285.

[0057] The adder 285 removes an output signal of the
ADF 287 from an output signal of the first differential am-
plifier 281. According to the example illustrated in FIG.
2B, the apparatus 250 of FIG. 2B may output a biosignal
from which noise is completely removed by removing a
noise signal by using a signal in which a scale factor is
considered while passing through the ADF 287.

[0058] FIG. 3A is a block diagram illustrating another
example of a biosignal measuring apparatus 300. Refer-
ring to the example illustrated in FIG. 3A, the apparatus
300 includes a first interfacing unit 310, a second inter-
facing unit 320, and a biosignal extracting unit 330. The
first interfacing unit 310 includes an eleventh interface
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312 and a twelfth interface 314. The second interfacing
unit 320 includes a twenty-first interface 322, a twenty-
second interface 324, and a connecting unit 326. The
biosignal extracting unit 330 includes a first adder 332,
a second adder 334, and a differential amplifier 336.
[0059] The apparatus 300 of FIG. 3A is an example of
the apparatus 100 of FIG. 1. Accordingly, the apparatus
300 of FIG. 3A is not limited to the units shown in FIG.
3A. In addition, a description made with reference to FIG.
1 may apply to the apparatus 300 of FIG. 3A, and a re-
peated explanation will not be given with respect to cor-
responding elements. Further, the apparatus 300 of FIG.
3 is an example of the apparatus 200 of FIG. 2A except
for a structure of the biosignal extracting unit 330, and
thus, arepeated explanation will not be given with respect
to corresponding elements thereof.

[0060] The first interfacing unit 310 detects a biosignal
including noise and transmits the biosignal to the biosig-
nal extracting unit 330. The second interfacing unit 320
detects a noise signal and transmits the noise signal to
the biosignal extracting unit 330.

[0061] The biosignal extracting unit 330 extracts a bi-
osignal of a subject by using signals output from the first
interfacing unit 310 and the second interfacing unit 320.
For example, the biosignal extracting unit 330 extracts a
biosignal of a subject by removing an output signal of the
twenty-first interface 322 from an output signal of the
eleventh interface 112, removing an output signal of the
twenty-second interface 324 from an output signal of the
twelfth interface 114, and performing differential amplifi-
cation on signals generated due to the removal.

[0062] For example, the first adder 332 removes an
output signal of the twenty-first interface 322 from an out-
put signal of the eleventh interface 312, the second adder
334 removes an output signal of the twenty-second in-
terface 324 from an output signal of the twelfth interface
314, and the differential amplifier 336 performs differen-
tialamplification on signals generated due to the removal.
In an example of this case, the first adder 332 removes
an output signal of the twenty-first interface 322 in which
a scale factor is considered from an output signal of the
eleventh interface 312, and the second adder 334 re-
moves an output signal of the twenty-second interface
324 in which a scale factor is considered from an output
signal of the twelfth interface 314. In another example of
this case, the scale factor is determined according to a
result obtained from monitoring the noise signal, which
will be explained with reference to FIG. 3B.

[0063] Accordingly, the apparatus 300 of FIG. 3A may
accurately and efficiently extract a biosignal excluding
noise of the subject, by using the differential amplifier
336, and the diagnosis accuracy using the extracted bi-
osignal of the subject may be improved.

[0064] FIG. 3B is a block diagram illustrating another
example of a biosignal measuring apparatus 350. Refer-
ring to the example illustrated in FIG. 3B, the biosignal
measuring apparatus 350 includes a first interfacing unit
360, a second interfacing unit 370, and a biosignal ex-
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tracting unit 380. The first interfacing unit 360 includes
an eleventh interface 362 and a twelfth interface 364.
The second interfacing unit 370 includes a twenty-first
interface 372, a twenty-second interface 374, and a con-
necting unit 376. The biosignal extracting unit 380 in-
cludes afirstadder 382, a second adder 384, a differential
amplifier 386, a first ADF 388, and a second ADF 389.
[0065] The apparatus 350 of FIG. 3B is an example of
the apparatus 300 of FIG. 3A except that the first ADF
388 and the second ADF 389 are additionally included
in the biosignal extracting unit 380, and thus a repeated
explanation thereof will not be given with respect to cor-
responding elements.

[0066] The first ADF 388 adaptively filters an output
signal of the twenty-first interface 372 based on a biosig-
nal output from the third differential amplifier 386, and
the second ADF 389 adaptively filters an output signal
of the twenty-second interface 374 based on the biosig-
nal output from the differential amplifier 386.

[0067] For example, the first ADF 388 and the second
ADF 389 update a filter coefficient in order to converge
a noise signal that is not completely removed from the
biosignal output from the differential amplifier 386 to 0
(zero). In an example of this case, while not being limited
thereto, the first ADF 388 and the second ADF 389 up-
dates a filter coefficient in consideration of an artifact re-
duction percentage (ARP), a noise reduction ratio, and
an SNR of the biosignal output from the differential am-
plifier 386.

[0068] The firstadder 382 removes an output signal of
the first ADF 388 from an output signal of the eleventh
interface 362. The second adder 384 removes an output
signal of the second ADF 389 from an output signal of
the twelfth interface 364. The differential amplifier 386
performs differential amplification on signals generated
due to the removal.

[0069] Accordingly, the apparatus 350 of FIG. 3B may
output a biosignal from which noise is completely re-
moved by removing a noise signal by using a signal in
which a scale factor is considered while passing through
the first ADF 388 and the second ADF 389.

[0070] FIG.4isablockdiagramillustrating anexample
of afirstinterfacing unit410 and a second interfacing unit
420 of a biosignal measuring apparatus. Referring to the
example illustrated in FIG. 4, the first interfacing unit 410
and the second interfacing unit 420 are attached to a pad
40. As an example of such, the first interfacing unit 410
and the second interfacing unit 420 attached to the pad
40 are realized as a hybrid electrode.

[0071] The first interfacing unit 410 includes the elev-
enth interface 412 and the twelfth interface 414, which
are configured to measure a biosignal including noise
from a subject. In addition, while not being limited thereto,
the first interfacing unit 410 further includes a thirteenth
interface 416 as a reference interface.

[0072] The second interfacing unit 420 includes the
twenty-first interface 422, the twenty-second interface
424, and the connecting unit 426. In an example of this
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case, while not being limited thereto, the twenty-first in-
terface 422 and the twenty-second interface 424 share
the thirteenth interface 416 as a reference interface.
[0073] In an example, the connecting unit 426 short-
circuits the twenty-first interface 422 and the twenty-sec-
ondinterface 424. Thatis, in this example, the connecting
unit 426 is an electrolyte configured to connect electro-
lytes included in the twenty-first interface 422 and the
twenty-second interface 424, or a metal configured to
connect electrolytes included in the twenty-first interface
422 and the twenty-second interface 424.

[0074] In addition, in another example, a distance 41
between the first interfacing unit 410 and the second in-
terfacing unit420is less than about5 cm. In an alternative
example, as the first interfacing unit 410 and the second
interfacing unit 420 are located on the pad 40, the first
interfacing unit 410 and the second interfacing unit 420
is attached to the same body part of the subject. As such,
as a signal is measured when the first interfacing unit
410 and the second interfacing unit 420 are disposed
close to each other, the accuracy of measuring a biosig-
nal from the subject may be improved.

[0075] As the example of the first interfacing unit 410
and the second interfacing unit 420 is realized as illus-
trated in FIG. 4, a biosignal of a subject may be accurately
and conveniently measured.

[0076] FIG. 5 is a block diagram illustrating another
example of a biosignal measuring apparatus 500. Refer-
ring to FIG. 5, the apparatus 500 includes a first interfac-
ingunit510, asecond interfacingunit520, and a biosignal
extracting unit 530. The first interfacing unit 514 includes
an eleventh interface 512 and a twelfth interface 514,
and the second interfacing unit 520 includes a twenty-
first interface 522 and a twenty-second interface 524.
[0077] Theapparatus 500 of FIG. 5is another example
of the apparatus 100 of FIG. 1. Accordingly, the appara-
tus 500 of FIG. 5 is not limited to the units shown in FIG.
5. Further, the description of FIG. 1 may apply to the
apparatus 500 of FIG. 5, and thus, arepeated explanation
will not be given with respect to corresponding elements.
[0078] In addition, the apparatus 500 of FIG. 5 is an-
other example of the apparatuses 200, 250, 300, and
350 of FIGS. 2A-3B and the example of the first and sec-
ond interfacing units 410 and 420 illustrated in FIG. 4
except that the second interfacing unit 520 does not in-
clude the connecting unit 226, 276, 326, 376, and 426,
and thus, a repeated explanation will not be given with
respect to corresponding elements.

[0079] The first interfacing unit 510 includes the elev-
enth interface 512 and the twelfth interface 514 that are
configured to detect a biosignal including noise from a
subject. The second interfacing unit 520 includes the
twenty-first interface 522 and the twenty-second inter-
face 524 configured to detect a noise signal. In an exam-
ple of this case, a distance 52 between the twenty-first
interface 522 and the twenty-second interface 524 in-
cluded in the second interfacing unit 520 is less than a
distance 51 between the eleventh interface 512 and the
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twelfth interface 514 included in the first interfacing unit
510. In accordance with the example illustrated in FIG.
5, the second interfacing unit 520 may detect the reduced
noise signal effect of the biosignal.

[0080] The biosignal extracting unit 530 extracts a bi-
osignal of the subject by using signals output from the
first interfacing unit 510 and the second interfacing unit
520. In accordance with the example illustrated in FIG.
5, the biosignal measuring apparatus 500 may use the
second interfacing unit 520 to measure a biosignal of the
subject with improved SNR characteristics.

[0081] FIG. 6 is a block diagram illustrating another
example of a biosignal measuring apparatus 600. Refer-
ring to the example illustrated in FIG. 6, the apparatus
600 includes an interfacing unit 610, a control unit 625,
and a biosignal extracting unit 630. The interfacing unit
610includes aneleventhinterface 612, a twelfth interface
614, and a first switching device 618.

[0082] Theapparatus 600 of FIG. 6is another example
of the apparatus 100 of FIG. 1. Accordingly, the appara-
tus 600 of FIG. 6 is not limited to the units shown in FIG.
6. In addition, the description with reference to FIG. 1
may apply to the apparatus 600 of FIG. 6, and thus, a
repeated explanation will not be given with respect to
corresponding elements.

[0083] Further, the apparatus 600 of FIG. 6 is the same
as the realized embodiment of the apparatus 200, 250,
300, 350 of FIGS. 2A-3B and the first and second inter-
facing units 410 and 420 of FIG. 4 except that the appa-
ratus 600 does not include the second interfacing unit
220, 270, 320, 370, and 420, and thus, a repeated ex-
planation will not be given with respect to corresponding
element.

[0084] The interfacing unit 610 includes at least two
interfaces and the first switching device 618 configured
to switch a connection state between the at least two
interfaces. For example, the interfacing unit 610 includes
the eleventh interface 612 and the twelfth interface 614
configured to detect a biosignal including noise, a noise
signal, or a combination thereof. In addition, the interfac-
ing unit 610 includes the first switching device 618 con-
figured to switch a connection state between the eleventh
interface 612 and the twelfth interface 614. In an example
of this case, while not being limited thereto, the first
switching device 618 includes a switch, a transistor, a
metal-oxide-semiconductor field-effect transistor (MOS-
FET), a relay, and other elements known to one of ordi-
nary skill in the art to be included in switching devices,
and additionally includes any device configured to per-
form a switching operation under the control of the control
unit 625.

[0085] The control unit 625 controls the first switching
device 618 included in the interfacing unit 610. According
to an example, while not being limited thereto, the control
unit 625 outputs a control signal and a clock signal con-
figured to control the first switching device 618.

[0086] Forexample, the control unit 625 outputs a con-
trol signal configured to open the first switching device
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618, and detects a biosignal including noise by using the
interfacing unit 610. Alternatively, the control unit 625
outputs a control signal configured to close the first
switching device 618, and detects a noise signal by using
the interfacing unit 610. In accordance with the example
illustrated in FIG. 6, the interfacing unit 610 may selec-
tively output a biosignal including noise or a noise signal
under the control of the control unit 625.

[0087] The biosignal extracting unit 630 extracts a bi-
osignal of a subject by using signals output according to
a connection state between the at least two interfaces
included in the interfacing unit 610 under the control of
the control unit 625. For example, the biosignal extracting
unit 630 receives a biosignal including noise from the
eleventhinterface 612 and the twelfth interface 614 when
the first switching device 618 is opened under the control
of the control unit 625, and receives a noise signal from
the eleventh interface 612 and the twelfth interface 614
when the first switching device 618 is closed under the
control of the control unit 625.

[0088] In accordance with the example illustrated in
FIG. 6, the biosignal extracting unit 630 extracts a biosig-
nal of a subject by using the biosignal to which the noise
is added and the noise signal, which will be explained
with reference to FIGS. 7A through 8B. Further, the ap-
paratus 600 of FIG. 6 may measure a biosignal of a sub-
ject with improved SNR characteristics without using an
additional interface.

[0089] FIG. 7A is a block diagram illustrating another
example of a biosignal measuring apparatus 700. Refer-
ring to the example illustrated in FIG. 7A, the apparatus
700 includes an interfacing unit 710, a control unit 725,
and a biosignal extracting unit 730. The interfacing unit
710 includes a eleventh interface 712, a twelfth interface
714, and a first switching device 718 configured to switch
a connection state between the eleventh and twelfth in-
terfaces 712 and 714. The biosignal extracting unit 730
includes a first differential amplifier 731, a second differ-
ential amplifier 733, an adder 735, and a second switch-
ing device 737.

[0090] The apparatus 700 of FIG. 7A is another exam-
ple of the apparatus 600 of FIG. 6. Accordingly, the ap-
paratus 700 of FIG. 7A is not limited to units shown in
FIG. 7A. In addition, a description made with reference
to FIG. 6 may apply to the apparatus 700 of FIG. 7A, and
a repeated explanation will not be given with respect to
corresponding elements.

[0091] The control unit 725 controls the first switching
device 718 included in the interfacing unit 710 and the
second switching device 737 included in the biosignal
extracting unit 730. For example, the control unit 725
outputs a control signal configured to open the first
switching device 718, and detects a biosignal including
noise by using the interfacing unit 710. Alternatively, the
control unit 725 outputs a control signal configured to
close the first switching device 718, and detects a noise
signal by using the interfacing unit 710. In addition, in an
example, the control unit 725 further outputs a control
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signal configured to control the second switching device
737.

[0092] The biosignal extracting unit 730 extracts a bi-
osignal of a subject by using signals output according to
a connection state between the eleventh interface 712
and the twelfth interface 714 under the control of the con-
trol unit 725. For example, the control unit 725 outputs a
control signal configured to control the second switching
device 737, and the biosignal extracting unit 730 extracts
a biosignal of a subject by removing a result obtained
from performing differential amplification on a noise sig-
nal from a result obtained from performing differential
amplification on a biosignal including noise according to
a switching result of the second switching device 737.
[0093] For example, as a control signal configured to
open the first switching device 718 is output from the
control unit 725 to insulate the eleventh interface 712 and
the twelfth interface 714, the control unit 725 outputs a
control signal configured to control the second switching
device 737. Based on a switching result of the second
switching device 737 under the control of the control unit
725, the biosignal extracting unit 730 transmits a biosig-
nal including noise output from the interfacing unit 710
to the first differential amplifier 731.

[0094] In addition, as a control signal configured to
close the first switching device 718 is output from the
control unit 725 to short-circuit the eleventh interface 712
and the twelfth interface 714, the control unit 725 outputs
a control signal configured to control the second switch-
ing device 737. Based on a switching result of the second
switching device 737 under the control of the control unit
725, the biosignal extracting unit 630 transmits a noise
signal output from the interfacing unit 710 to the second
differential amplifier 733.

[0095] The adder 735 extracts a biosignal of a subject
by removing a result obtained from performing differential
amplification by using the second differential amplifier
733 from a result obtained from performing differential
amplification by using the first differential amplifier 731.
For example, the first differential amplifier 731 performs
differential amplification on a biosignal including noise,
the second differential amplifier 733 performs differential
amplification on a noise signal, and the adder 735 re-
moves an output signal of the second differential amplifier
733 from an output signal of the first differential amplifier
731. In an example of this case, the adder 735 removes
an output signal of the second differential amplifier 733
in which a scale factoris considered from an output signal
of the first differential amplifier 731. In another example
of this case, the scale factor is determined according to
aresult obtained from monitoring the noise signal, which
will be explained with reference to FIG. 7B.

[0096] In accordance with the example illustrated in
FIG.7A, the apparatus 700 may accurately and efficiently
extract a biosignal of a subject from which noise is re-
moved, and diagnosis accuracy using the extracted bi-
osignal of the subject may be improved.

[0097] FIG. 7B is a block diagram illustrating another
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example of a biosignal measuring apparatus 750. Refer-
ring to the example illustrated in FIG. 7B, the apparatus
750 includes an interfacing unit 760, a control unit 775,
and a biosignal extracting unit 780. The interfacing unit
760includes an eleventh interface 762, a twelfth interface
764, and a first switching device 768. The biosignal ex-
tracting unit 780 includes a first differential amplifier 781,
a second differential amplifier 783, an adder 785, a sec-
ond switching device 787, and an ADF 788.

[0098] The apparatus 750 of FIG. 7B is another exam-
ple of the apparatus 700 of FIG. 7A except that the ADF
788 is additionally included in the biosignal extracting
unit 780, and thus a repeated explanation thereof will not
be given with respect to corresponding elements.
[0099] The ADF 788 adaptively filters a noise signal
on which differential amplification is performed output
from the second differential amplifier 783 based on a bi-
osignal extracted by the adder 785. The ADF 788 of FIG.
7B is another example of the ADF 287 of FIG. 2B, and
thus a repeated explanation thereof will not be given with
respect to corresponding elements.

[0100] FIG. 8A is a block diagram illustrating another
example of a biosignal measuring apparatus 800. Refer-
ring to the example illustrated in FIG. 8A, the apparatus
800 includes an interfacing unit 810, a control unit 825,
and a biosignal extracting unit 830. The interfacing unit
810includes an eleventh interface 812, atwelfth interface
814, and a first switching device 818 configured to switch
a connection state between the eleventh and twelfth in-
terfaces 812 and 814. The biosignal extracting unit 830
includes a first adder 832, a second adder 834, a differ-
ential amplifier 836, and a second switching device 838.
[0101] The apparatus 800 of FIG. 8A is another exam-
ple of the apparatus 600 of FIG. 6. Accordingly, the ap-
paratus 800 of FIG. 8A is not limited to the units shown
in FIG. 8A. In addition, the description with reference to
FIG. 6 may apply to the apparatus 800 of FIG. 8A, and
thus, arepeated explanation will not be given with respect
to corresponding elements.

[0102] Further,the apparatus 800 of FIG. 8Ais another
example of the apparatus 700 of FIG. 7A except for a
structure of the biosignal extracting unit 830, and thus, a
repeated explanation will not be given with respect to
corresponding elements.

[0103] The control unit 825 controls the first switching
device 818 included in the interfacing unit 810, and the
second switching device 838 included in the biosignal
extracting unit 830. The biosignal extracting unit 830 ex-
tracts a biosignal of a subject by using signals output
according to a connection state between the eleventh
interface 812 and the twelfth interface 814 under the con-
trol of the control unit 825. For example, the control unit
825 outputs a control signal configured to control the sec-
ond switching device 838, and the biosignal extracting
unit 830 extracts a biosignal of a subject by removing a
noise signal from a biosignal including noise according
to a switching result of the second switching device 838
and performing differential amplification on signals gen-
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erated due to the removal.

[0104] For example, as a control signal configured to
open the first switching device 818 is output from the
control unit 825 to insulate the eleventh interface 812 and
the twelfth interface 814, the control unit 825 outputs a
control signal configured to control the second switching
device 838. According to a switching result of the third
switching device 838 under the control of the control unit
825, the biosignal extracting unit 830 transmits a biosig-
nal that includes noise and is output from the interfacing
unit 810 to positive (+) terminals of the first adder 832
and the second adder 834.

[0105] In addition, as a control signal configured to
close the first switching device 818 is output from the
control unit 825 to short-circuit the eleventh interface 812
and the twelfth interface 814, the control unit 825 outputs
a control signal configured to control the second switch-
ing device 838. According to a switching result of the
second switching device 838 under the control of the con-
trol unit 825, the biosignal extracting unit 830 transmits
a noise signal output from the interfacing unit 810 to neg-
ative (-) terminals of the first adder 832 and the second
adder 834.

[0106] The first adder 832 and the second adder 834
remove a noise signal from a biosignal including noise.
The differential amplifier 836 performs differential ampli-
fication on signals generated due to the removal. In an
example of this case, the first adder 832 and the second
adder 834 remove a noise signal in which a scale factor
is considered from a biosignal including noise. In another
example of this case, the scale factor is determined ac-
cording to a result obtained from monitoring the noise
signal, which will be explained with reference to FIG. 8B.
[0107] According to the example illustrated in FIG. 8A,
the apparatus 800 may accurately and efficiently extract
a biosignal excluding noise of a subject by using the dif-
ferential amplifier 836, and the diagnosis accuracy using
the extracted biosignal of the subject may be improved.
[0108] FIG. 8B is a block diagram illustrating another
example of a biosignal measuring apparatus 850. Refer-
ring to the example illustrated in FIG. 8B, the apparatus
850 includes an interfacing unit 860, a control unit 875,
and a biosignal extracting unit 880. The interfacing unit
860includes aneleventhinterface 862, a twelfth interface
864, and a first switching device 868. The biosignal ex-
tracting unit 880 includes a first adder 882, a second
adder 884, a differential amplifier 886, a second switching
device 888, a first ADF 891, and a second ADF 892.
[0109] The apparatus 850 of FIG. 8B is another exam-
ple of the apparatus 800 of FIG. 8A except that the first
ADF 891 and the second ADF 892 are additionally in-
cluded in the biosignal extracting unit 880, and thus a
repeated explanation thereof will not be given with re-
spect to corresponding elements.

[0110] As a control signal configured to close the first
switching device 868 and a control signal configured to
control the second switching device 888 are output from
the control unit 875, a noise signal output from the inter-
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facing unit 860 is transmitted to the first ADF 891 and the
second ADF 892. Accordingly, the first ADF 891 adap-
tively filters an output signal of the eleventh interface 862
based on a biosignal output from the differential amplifier
886, and the second ADF 892 adaptively filters an output
signal of the twelfth interface 864 based on the biosignal
output from the differential amplifier 886.

[0111] Forexample, the first ADF 891 adaptively filters
the output signal of the eleventh interface 862 as the first
switching device 868 is closed, based on a biosignal ex-
tracted by the differential amplifier 886, and the first adder
882 removes an output signal of the first ADF 891 from
the output signal of the eleventh interface 862 as the first
switching device 868 is opened. In addition, the second
ADF 892 adaptively filters the output signal of the twelfth
interface 864 as the first switching device 868 is closed,
based on the biosignal extracted by the differential am-
plifier 886, and the second adder 884 removes an output
signal of the second ADF 892 from the output signal of
the twelfth interface 864 as the first switching device 868
is opened.

[0112] In accordance with the example illustrated in
FIG. 8B, the differential amplifier 886 may perform differ-
ential amplification on an output signal of the first adder
882 and an output signal of the second adder 884, and
output the biosignal. The first ADF 891 and the second
ADF 892 of FIG. 8B are examples of the first ADF 388
and the second ADF 389 of FIG. 3B, and thus a repeated
explanation thereof will not be given with respect to cor-
responding elements.

[0113] FIG. 9isablock diagramillustrating an example
of a structure 91 of an interface 920 and a circuit model
92 corresponding to the interface 920. Referring to the
example of the structure 91 of the interface 920 illustrated
in FIG. 9, the interface 920 includes a metal electrode
921, an electrolyte 922, and an adhesive sheet 923. The
metal electrode 921 electrically or mechanically connects
the interface 920 and the apparatus 100, 200, 250, 300,
350, 500, 600, 700, 750, 800, or 850 via a platform 930.
In an example of this case, the platform 930 is a sensing
platform including a digital signal processor (DSP) or any
other device known to one of ordinary skill in the art to
connect the interface 920 and the apparatus 100, 200,
250, 300, 350, 500, 600, 700, 750, 800, or 850. In an
example, the adhesive sheet 923 is attached to the skin
of a subject, and the electrolyte 922 is a conductive gel.
[0114] Referring further to the example of the circuit
model 92 corresponding to the interface 920 illustrated
in FIG. 9, a metal electrode 921a corresponds to a ca-
pacitor and resistor component 921b, and an electrolyte
922a corresponds to a resistor component 922b. In ad-
dition, an epidermis 925a of the skin of the subject cor-
responds to a capacitor and resistor component 925b,
and a dermis and subcutaneous layer 926a of the skin
of the subject corresponds to a resistor component 926b.
[0115] In an additional example, a half cell potential is
generated in double layers 927a and 928a where differ-
ent materials contact each other, such as, for example,
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between the electrolyte 922 and a skin 940 of the subject,
and between the metal electrode 921 and the electrolyte
922. In a further example, the double layers 927a and
928a correspond to power source components 927b and
928b.

[0116] As shown in the example illustrated in FIG. 9,
a half cell potential is generated in the double layer where
different materials contact each other, such as between
the metal electrode 921 and the electrolyte 922 and be-
tween the electrolyte 922 and the skin 940 of the subject.
Motion artifacts are generated as the electrical stability
of such a double layer is broken due to the motion of the
subject. Due to the motion artifacts, it is difficult to detect
an accurate biosignal of the subject.

[0117] In accordance with the examples described
herein, the apparatus 100, 200, 250, 300, 350, 500, 600,
700, 750, 800, or 850 may detect an accurate a noise
signal by using the second interfacing unit 220, 270, 320,
370, 420, or 520 or by using the first switching device
618,718,778,818, or 878 included in the interfacing unit
610,710, 760, 810, 860, respectively, and thus, a biosig-
nal with improved SNR characteristics may be detected.
[0118] FIG. 10is a block diagram illustrating an exam-
ple of a medical imaging system 1000. Referring to the
example illustrated in FIG. 10, the medical imaging sys-
tem 1000 includes a biosignal measuring apparatus
1010, a display unit 1020, a storage unit 1030, and a
communication unit 1040.

[0119] Only elements included in the example of the
medical imaging system 1000 illustrated in FIG. 10 are
shown. Accordingly, one of ordinary skill in the art would
understand that general-purpose elements other than
the elements shown in FIG. 10 may be further included
in the medical imaging system 1000.

[0120] The apparatus 1010 of FIG. 10 is at least one
of the apparatuses 100, 200, 250, 300, 350, 500, 600,
700, 750, 800, or 850 of FIGS. 1 through 8B. Accordingly,
the description with reference to FIGS. 1 through 8B may
apply to the apparatus 1010 of FIG. 10, and thus, a re-
peated explanation will not be given with respect to cor-
responding elements.

[0121] The display unit 1020 displays a biosignal
measured by the apparatus 1010. For example, exam-
ples of the display unit 1020 include a display panel, a
liquid crystal display (LCD) screen, a monitor, and other
output devices known to one of ordinary skill in the art,
disposed on the medical imaging system 1000. However,
it would be understood by one of ordinary skill in the art
that the medical imaging system 1000 may not include
the display unit 1020 and may include the communication
unit 1040 configured to output a biosignal measured by
the apparatus 1010 to an external display device (not
shown).

[0122] The storage unit 1030 stores data generated
while an operation of the medical imaging system 1000
is performed. It would be understood by one of ordinary
skillin the art that examples of the storage unit 1030 may
include a hard disc drive (HDD), a read-only memory
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(ROM), a random access memory (RAM), a flash mem-
ory, and a memory card.

[0123] In an example, the communication unit 1040
transmits and receives data to and from an external de-
vice through a wired or wireless network, or a wired serial
communication network. For example, examples of the
external device include another medical imaging system
at a remote location, a general-purpose computer sys-
tem, apersonal digital assistant (PDA), a mobile terminal,
and a facsimile. In an example of this case, while not
being limited thereto, the network includes the Internet,
alocal area network (LAN), a wireless local area network
(wireless LAN), a wide area network (WAN), a personal
area network (PAN), and any network known to one of
ordinary skillinthe artto transmit and receive information.
In a additional example, it would be understood by one
of ordinary skill in the art that the storage unit 1300 and
the communication unit 1400 further have image reading
and searching functions and are integrated into a picture
archiving communication system (PACS).

[0124] In accordance with the example illustrated in
FIG. 10, the medical imaging system 1000 may display,
store, or output a biosignal measured by the apparatus
1010 to an external device. Further, the utility of the bi-
osignal measured by the apparatus 100, 200, 250, 300,
350, 500, 600, 700, 750, 800, or 850 may be improved.
[0125] FIG. 11 is a flowchart illustrating an example of
a method of measuring a biosignal. Referring to the ex-
ample illustrated in FIG. 11, the method may be per-
formed by any of the apparatuses 100, 200, 250, 300,
350 of FIGS. 1 through 4 and the medical imaging system
1000 of FIG. 10. Accordingly, an omitted description
which is related to the apparatuses 100, 200, 250, 300,
and 350 of FIGS. 1 through 4 and the medical imaging
system 1000 of FIG. 10 may apply to the method of FIG.
11.

[0126] Firstsignals from a subject are detected (1101).
For example, the first signals include a biosignal of the
subjet and noise. In an example, the first interfacing unit
110, 210, 260, 310, 360, and 410 respectively performs
the detection using the eleventh interface 212, 262, 312,
362, and 412 and the twelfth interface 214, 264, 314,
364, and 414. Noise is detected (1102). In an example,
the second interfacing unit 120, 220, 270, 320, 370, and
420 detects noise by using the twenty-first interface 222,
272,322, 372, and 422 and the twenty-second interface
224, 274, 324, 374, and 424, which are connected to
each other. In a further example, electrolytes included in
the twenty-firstinterface 222, 272, 322, 372, and 422 and
the twenty-second interface 224, 274, 324, 374, and 424
are connected to each other, and are hydrogels. In an
alternative example, electrolytes included in the twenty-
firstinterface 222, 272, 322, 372, and 422 and the twenty-
second interface 224, 274, 324, 374, and 424 are con-
nected to each other through a metal.

[0127] A biosignalis extracted (1103) from the first sig-
nals by using the detected noise. In an example, the bi-
osignal extracting unit 130, 230, 280, 330, and 380 ex-
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tracts a biosignal of the subject by using the detected
first signals and the detected noise.

[0128] In accordance with the example illustrated in
FIG. 11, the method may accurately detect the noise sig-
nal by using the twenty-first interface 222, 272, 322, 372,
and 422 and the twenty-second interface 224, 274, 324,
374, and 424, which are connected to each other, and
thus, a biosignal with improved SNR characteristics may
be measured.

[0129] FIG. 12is aflowchartillustrating another exam-
ple of a method of measuring a biosignal. Referring to
the example illustrated in FIG. 12, the method may be
performed by any of the apparatuses 600, 700, 750, 800,
and 850 of FIGS. 6 through 8B and the medical imaging
system 1000 of FIG. 10. Accordingly, an omitted descrip-
tion which is related to the apparatuses 600, 700, 750,
800, and 850 of FIGS. 6 through 8B and the medical
imaging system 1000 of FIG. 10 may apply to the method
of FIG. 12.

[0130] A first control signal, which is configured to con-
trol a first switching device 618, 718, 768, 818, and 868
to be a connection state that is opened between an elev-
enth interface 612, 712, 762, 812, and 862 and a twelfth
interface 614, 714, 764, 814, and 864, is output (1201).
In an example, the first control signal is output by a re-
spective control unit 625, 725, 775, 825, and 875.
[0131] Firstsignals are detected (1202) from a subject
when the connection state between the eleventh inter-
face 612,712,762, 812, and 862 and the twelfth interface
614, 714, 764, 814, and 864 is opened according to the
outputted first control signal. In an example, the first sig-
nals are detected by the eleventh interface 612,712,762,
812, and 862 and the twelfth interface 614, 714, 764,
814, and 864. For example, the first signals include a
biosignal of the subjet and noise.

[0132] A second control signal, which is configured to
control the first switching device 618, 718, 768, 818, and
868 to be a connection state that is short-circuited be-
tween the eleventh interface 612,712, 762, 812, and 862
and the twelfth interface 614, 714, 764, 814, and 864, is
output (1203). In an example, the second control signal
is output by the respective control unit 625, 725, 775,
825, and 875.

[0133] Noiseisdetected(1204) asthe connection state
between the eleventh interface 612, 712, 762, 812, and
862 and the twelfth interface 614, 714, 764, 814, and 864
is short-circuited according to the outputted second con-
trol signal. In an example, the noise is detected by the
eleventh interface 612, 712, 762, 812, and 862 and the
twelfth interface 614, 714, 764, 814, and 864.

[0134] A biosignal of the subject is extracted (1205)
from the detected first signals by using the detected
noise. In an example, a biosignal extracting unit630, 730,
780, 830, and 880 extracts the biosignal of the subject.
[0135] In accordance with the example illustrated in
FIG. 12, the method may accurately detect the noise sig-
nal by using a switching device configured to switch a
connection state between the interfaces, and, thus, a bi-
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osignal with improved SNR characteristics may be meas-
ured.

[0136] In an example of this case, various portions of
the method may be changed. For example, the detection
of the biosignal including noise and the noise signal may
be performed prior to the respective output of the opening
control signal and the short-circuiting control signal.
[0137] The units described herein may be implement-
ed using hardware components, such as, for example, a
processing device, and software components. A
processing device may be implemented using one or
more general-purpose or special purpose computers,
such as, forexample, a processor, an array of logic gates,
a controller and an arithmetic logic unit, a digital signal
processor, amicrocomputer, a field programmable array,
a programmable logic unit, a microprocessor, a combi-
nation of a general-purpose microprocessor and a mem-
ory inwhich a program executable in the general-purpose
microprocessor is stored, or any other device capable of
responding to and executing instructions in a defined
manner. The processing device may run an operating
system (OS) and one or more software applications that
run on the OS. The processing device also may access,
store, manipulate, process, and create data in response
to execution of the software. For purpose of simplicity,
the description of a processing device is used as singular;
however, one skilled in the art will appreciated that a
processing device may include multiple processing ele-
ments and multiple types of processing elements. For
example, a processing device may include multiple proc-
essors or a processor and a controller. In addition, dif-
ferent processing configurations are possible, such as
parallel processors. As used herein, a processing device
configured to implement a function A includes a proces-
sor programmed to run specific software. In addition, a
processing device configured to implement a function A,
afunction B, and afunction C may include configurations,
such as, for example, a processor configured to imple-
ment both functions A, B, and C, a first processor con-
figured to implement function A, and a second processor
configured to implement functions B and C, a first proc-
essor to implement function A, a second processor con-
figured to implement function B, and a third processor
configured to implementfunction C, afirst processor con-
figured to implement function A, and a second processor
configured to implement functions B and C, a first proc-
essor configured to implement functions A, B, C, and a
second processor configured to implement functions A,
B, and C, and so on.

[0138] The software components may include a com-
puter program, a piece of code, an instruction, or some
combination thereof, for independently or collectively in-
structing or configuring the processing device to operate
as desired. Software and data may be embodied perma-
nently or temporarily in any type of machine, component,
physical or virtual equipment, computer storage medium
or device, or in a propagated signal wave capable of pro-
viding instructions or data to or being interpreted by the
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processing device. The software also may be distributed
over network coupled computer systems so that the soft-
ware is stored and executed in a distributed fashion. For
example, the software and data may be stored by com-
puter readable recording media. Computer readable re-
cording media may include any data storage device that
can store data which can be thereafter read by a com-
puter system or processing device. Examples of compu-
ter readable recording media include read-only memory
(ROM), random-access memory (RAM), CD-ROMs,
magnetic tapes, floppy disks, optical data storage devic-
es.

[0139] Program instructions to perform a method de-
scribed herein, or one or more operations thereof, may
be recorded, stored, or fixed in computer-readable stor-
age media. The program instructions may be implement-
ed by a computer. For example, the computer may cause
aprocessor to execute the program instructions. The me-
diamay include, alone orin combination with the program
instructions, data files, data structures, and the like. Ex-
amples of computer-readable storage media include
magnetic media, such as hard disks, floppy disks, and
magnetic tape; optical media such as CD ROM disks and
DVDs; magneto-optical media, such as optical disks; and
hardware devices that are specially configured to store
and perform program instructions, such as read-only
memory (ROM), random access memory (RAM), flash
memory, and the like. Examples of program instructions
include machine code, such as that which is produced
by a compiler, and files containing higher level code that
may be executed by the computer using an interpreter.
The program instructions, that is, software, may be dis-
tributed over network coupled computer systems so that
the software is stored and executed in a distributed fash-
ion. For example, the software and data may be stored
by one or more computer readable storage mediums. In
addition, functional programs, codes, and code seg-
ments for accomplishing the example embodiments dis-
closed herein can be easily construed by programmers
skilled in the art to which the embodiments pertain based
on and using the flow diagrams and block diagrams of
the figures and their corresponding descriptions as pro-
vided herein. Further, described units to perform an op-
eration or a method may be hardware, software, or some
combination of hardware and software. For example,
units may be a software package running on a computer
or the computer on which that software is running.
[0140] Nevertheless, it will be understood that various
modifications may be made. For example, suitable re-
sults may be achieved if the described techniques are
performed in a different order and/or if components in a
described system, architecture, device, or circuit are
combined in a different manner and/or replaced or sup-
plemented by other components or their equivalents.



25 EP 2 572 635 B1 26

Claims

A biosignal measuring apparatus (100, 200, 250,
300, 350, 500, 600, 700, 750, 800, 850, 1010), com-
prising:

a first interfacing unit (110, 210, 260, 310, 360,
410, 510, 610, 710, 760, 810, 860) comprising
two or more interfaces (212; 214, 262; 264, 312;
314, 362; 364, 412; 414; 416, 512; 514, 612;
614, 712; 714, 762; 764, 812; 814, 862; 864)
configured to detect first signals from a subject;
a second interfacing unit (120, 220, 270, 320,
370, 420, 520, 610, 710, 760, 810, 860) com-
prising two or more interfaces (222; 224, 272;
274, 322; 324, 372; 374, 422; 424, 522; 524,
612; 614, 712; 714, 762; 764, 812; 814, 862;
864) configured to detect noise from the subject,
wherein the two or more interfaces of the second
interfacing unit comprise electrolytes, and
wherein the second interfacing unit further com-
prises a connecting unit (226, 276, 326, 376,
426) comprising an electrolyte configured to
connect the electrolytes of the two or more in-
terfaces of the second interfacing unit, and to
decrease a resistance among the two or more
interfaces of the second interfacing unitto detect
noise; and

a biosignal extracting unit (130, 230, 280, 330,
380, 530, 630, 730, 780, 830, 880) configured
to extract a biosignal of the subject from the first
signals by using signals output from the second
interfacing unit, wherein, to extract the biosignal
from the first signals, the biosignal extracting unit
is further configured to remove a signal output
from a twenty-first interface of the second inter-
facing unit from a signal output from an eleventh
interface of the first interfacing unit, remove a
signal output from a twenty-second interface of
the second interfacing unit from a signal output
from a twelfth interface of the first interfacing
unit, and perform differential amplification on
signals generated as a result of the removed
signal of the twenty-first interface of the second
interfacing unit and the removed signal of the
twenty-second interface of the second interfac-
ing unit.

The biosignal measuring apparatus of claim 1,
wherein the electrolytes are hydrogels.

The biosignal measuring apparatus of any one of
claims 1 or 2, wherein the first interfacing unit and
the second interfacing unit are attached to a pad (40).

The biosignal measuring apparatus of any one of
claims 1 to 3, wherein the biosignal extracting unit
is further configured to remove aresult obtained from
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performing differential amplification on the outputted
signals from the second interfacing unit from a result
obtained from performing differential amplification
on the first signals outputted from the firstinterfacing
unit to extract the biosignal from the first signal.

The biosignal measuring apparatus of claim 4,
wherein the biosignal extracting unit comprises a first
differential amplifier (231, 281), a second differential
amplifier (233, 283), an adaptive filter (287), and an
adder (285), the first differential amplifier being con-
figured to perform differential amplification on the
first signals outputted from the first interfacing unit,
the second differential amplifier being configured to
perform differential amplification on the outputted
signals from the second interfacing unit, the adaptive
filter being configured to adaptively filter a signal out-
put from the second differential amplifier based on
the extracted a biosignal, the adder being configured
to remove the adaptively filtered signal from a signal
output from the first differential amplifier.

The biosignal measuring apparatus of claim 1,
wherein the biosignal extracting unit comprises afirst
adaptive filter (388), a first adder (382), a second
adaptive filter (389), a second adder (384), and a
differential amplifier (386), the first adaptive filter be-
ing configured to adaptively filter the signal output
from the first interface of the second interfacing unit
based on the extracted biosignal, the first adder be-
ing configured to remove an signal output from the
first adaptive filter from the signal output from the
first interface of the first interfacing unit, the second
adaptive filter being configured to adaptively filter the
signal output from the second interface of the second
interfacing unit based on the extracted biosignal, the
second adder being configured to remove a signal
output from the second adaptive filter from the signal
output from the second interface of the first interfac-
ing unit, the differential amplifier configured to per-
form differential amplification on a signal output from
the first adder and a signal output from the second
adder.

The biosignal measuring apparatus of claim 1,
wherein a distance (52) between the two or more
interfaces of the second interfacing unit is less than
a distance (51) between the two or more interfaces
of the first interfacing unit.

The biosignal measuring apparatus of claim 7,
wherein the first interfacing unit and the second in-

terfacing unit are attached to a pad (40).

A method of measuring a biosignal, the method com-
prising:

detecting (1101) first signals from a subject
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based on afirstinterface of a first interfacing unit
(110, 210, 260, 310, 360, 410, 510, 610, 710,
760) and a second interface of the first interfac-
ing unit;

detecting (1102) noise from the subject based
on a first interface of a second interfacing unit
(120, 220, 270, 320, 370, 420, 520, 610, 710,
760) and a second interface of the second inter-
facing unit, wherein the detecting noise further
comprises connecting electrolytes of the first
and second interfaces of the second interfacing
unit by an electrolyte to decrease a resistance
between the first and second interfaces of the
second interfacing unit to detect noise; and
extracting (1103) a biosignal of the subject from
the first signals by using signals output from the
first interface of the second interfacing unit and
the second interface of the second interfacing
unit based on the detected noise, wherein the
extracting the biosignal from the first signals fur-
ther comprises removing a signal output from
the first interface of the second interfacing unit
from a signal output from the first interface of
the firstinterfacing unit, removing a signal output
from the second interface of the second inter-
facing unit from a signal output from the second
interface of the firstinterfacing unit, and perform-
ing differential amplification on signals generat-
ed as a result of the removed signal of the first
interface of the second interfacing unit and the
removed signal of the second interface of the
second interfacing unit.

Patentanspriiche

Biosignal-Messvorrichtung (100, 200, 250, 300, 350,
500, 600, 700, 750, 800, 850, 1010), die umfasst:

eine erste Schnittstelleneinheit (110, 210, 260,
310, 360, 410, 510, 610, 710, 760, 810, 860),
die zwei oder mehr erste Schnittstellen (212,
214, 262, 264, 312, 314, 362, 364, 412, 414,
416, 512, 514, 612, 614, 712, 714, 762, 764,
812, 814, 862, 864) umfasst, die konfiguriert
sind, um erste Signale von einer Person zu de-
tektieren;

eine zweite Schnittstelleneinheit (120, 220, 270,
320, 370, 420, 520, 610, 710, 760, 810, 860),
die zwei oder mehr zweite Schnittstellen (222,
224, 272, 274, 322, 324, 372, 374, 422, 424,
522, 524, 612, 614, 712, 714, 762, 764, 812,
814 862, 864) umfasst, die konfiguriert sind, um
Rauschen von der Person zu detektieren, wobei
die zwei oder mehr Schnittstellen der zweiten
Schnittstelleneinheit Elektrolyte umfassen und
wobei die zweite Schnittstelleneinheit des Wei-
teren eine Verbindungseinheit (226, 276, 326,
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376, 426) umfasst, die ein Elektrolyt umfasst,
das konfiguriert ist, um die Elektrolyte der zwei
oder mehr Schnittstellen der zweiten Schnitt-
stelleneinheit zu verbinden und einen Wider-
stand zwischen den zwei oder mehr Schnittstel-
len der zweiten Schnittstelleneinheit zu verrin-
gern, um Rauschen zu detektieren; und

eine Biosignal-Extraktionseinheit (130, 230,
280, 330, 380, 530, 630, 730, 780, 830, 880),
die konfiguriert ist, um ein Biosignal der Person
aus den ersten Signalen durch Verwendung der
von der zweiten Schnittstelleneinheit ausgege-
benen Signale zu extrahieren, wobei, um das
Biosignal aus den ersten Signalen zu extrahie-
ren, die Biosignal-Extraktionseinheit des Weite-
ren konfiguriert ist, um ein von einer einund-
zwanzigsten Schnittstelle der zweiten Schnitt-
stelleneinheit ausgegebenes Signal von einem
von einer elften Schnittstelle der ersten Schnitt-
stelleneinheit ausgegebenen Signal zu entfer-
nen, ein von einer zweiundzwanzigsten Schnitt-
stelle der zweiten Schnittstelleneinheit ausge-
gebenes Signal von einem von einer zwodlften
Schnittstelle der ersten Schnittstelleneinheit
ausgegebenen Signal zu entfernen und eine Dif-
ferenzverstarkung an Signalen durchzufiihren,
die als Ergebnis des entfernten Signals der ein-
undzwanzigsten Schnittstelle der zweiten
Schnittstelleneinheit und des entfernten Signals
der zweiundzwanzigsten Schnittstelle der zwei-
ten Schnittstelleneinheit erzeugt wurde.

Biosignal-Messvorrichtung nach Anspruch 1, wobei
die Elektrolyte Hydrogele sind.

Biosignal-Messvorrichtung nach einem der Anspru-
che 1 oder 2, wobei die erste Schnittstelleneinheit
und die zweite Schnittstelleneinheit an einem Pad
(40) befestigt sind.

Biosignal-Messvorrichtung nach einem der Anspru-
che 1 bis 3, wobei die Biosignal-Extraktionseinheit
des Weiteren konfiguriert ist, um ein aus der Durch-
fuhrung der Differenzverstarkung an den ausgege-
benen Signalen von der zweiten Schnittstellenein-
heit bezogenes Ergebnis von einem aus der Durch-
fuhrung der Differenzverstarkung an den von der
ersten Schnittstelleneinheit ausgegebenen ersten
Signalen bezogenen Ergebnis zu entfernen, um das
Biosignal aus dem ersten Signal zu extrahieren.

Biosignal-Messvorrichtung nach Anspruch 4, wobei
die Biosignal-Extraktionseinheit einen ersten Diffe-
renzverstarker (231, 281), einen zweiten Differenz-
verstarker (233, 283), einen adaptiven Filter (287)
und einen Addierer (285) umfasst, wobei der erste
Differenzverstarker konfiguriert ist, um an den von
der ersten Schnittstelleneinheit ausgegebenen ers-
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ten Signalen eine Differenzverstéarkung durchzufiih-
ren, der zweite Differenzverstarker konfiguriert ist,
um an den ausgegebenen Signalen von der zweiten
Schnittstelleneinheit eine Differenzverstarkung
durchzufihren, der adaptive Filter konfiguriert ist,
um ein von dem zweiten Differenzverstarker ausge-
gebenes Signal auf der Basis des extrahierten Bio-
signals adaptiv zu filtern, wobei der Addierer konfi-
guriertist, um das adaptiv gefilterte Signal von einem
von dem ersten Differenzverstarker ausgegebenen
Signal zu entfernen.

Biosignal-Messvorrichtung nach Anspruch 1, wobei
die Biosignal-Extraktionseinheit einen ersten adap-
tiven Filter (388), einen ersten Addierer (382), einen
zweiten adaptiven Filter (389), einen zweiten Addie-
rer (384) und einen Differenzverstarker (386) um-
fasst, wobei der erste adaptive Filter konfiguriert ist,
um das von der ersten Schnittstelle der zweiten
Schnittstelleneinheit ausgegebene Signal auf der
Basis des extrahierten Biosignals adaptiv zu filtern,
der erste Addierer konfiguriert ist, um ein von dem
ersten adaptiven Filter ausgegebenes Signal von
dem von der ersten Schnittstelle der ersten Schnitt-
stelleneinheit ausgegebenen Signal zu entfernen,
der zweite adaptive Filter konfiguriert ist, um das von
der zweiten Schnittstelle der zweiten Schnittstellen-
einheit ausgegebene Signal auf der Basis des ex-
trahierten Biosignals adaptiv zu filtern, der zweite
Addierer konfiguriert ist, um ein von dem zweiten
adaptiven Filter ausgegebenes Signal von dem von
der zweiten Schnittstelle der ersten Schnittstellen-
einheit ausgegebenen Signal zu entfernen, wobei
der Differenzverstarker konfiguriert ist, um eine Dif-
ferenzverstarkung an einem von dem ersten Addie-
rer ausgegebenen Signal und einem von dem zwei-
ten Addierer ausgegebenen Signal durchzufiihren.

Biosignal-Messvorrichtung nach Anspruch 1,
wobei ein Abstand (52) zwischen den zwei oder
mehr Schnittstellen der zweiten Schnittstelleneinheit
geringer ist als ein Abstand (51) zwischen den zwei
oder mehr Schnittstellen der ersten Schnittstellen-
einheit.

Biosignal-Messvorrichtung nach Anspruch 7, wobei
die erste Schnittstelleneinheit und die zweite Schnitt-
stelleneinheit an einem Pad (40) befestigt sind.

Verfahren zum Messen eines Biosignals, wobei das
Verfahren umfasst:

Detektieren (1101) eines ersten Signals von ei-
ner Person auf der Basis einer ersten Schnitt-
stelle einer ersten Schnittstelleneinheit (110,
210, 260, 310, 360, 410, 510, 610, 710, 760)
und einer zweiten Schnittstelle der ersten
Schnittstelleneinheit;
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Detektieren (1102) von Rauschen von einer
Person auf der Basis einer ersten Schnittstelle
einer zweiten Schnittstelleneinheit (120, 220,
270, 320, 370, 420, 520, 610, 710, 760) und ei-
ner zweiten Schnittstelle der zweiten Schnitt-
stelleneinheit, wobei das Detektieren von Rau-
schen des Weiteren das Verbinden von Elektro-
lyten der ersten und zweiten Schnittstellen der
zweiten Schnittstelleneinheit durch ein Elektro-
Iyt umfasst, um einen Widerstand zwischen den
ersten und zweiten Schnittstellen der zweiten
Schnittstelleneinheit zu verringern, um Rau-
schen zu detektieren; und

Extrahieren (1103) eines Biosignals der Person
aus den ersten Signalen durch Verwendung von
Signalen, die von der ersten Schnittstelle der
zweiten Schnittstelleneinheit und der zweiten
Schnittstelle der zweiten Schnittstelleneinheit
auf der Basis des detektierten Rauschens aus-
gegeben werden, wobei das Extrahieren des Bi-
osignals aus den ersten Signalen des Weiteren
das Entfernen eines von der ersten Schnittstelle
der zweiten Schnittstelleneinheit ausgegebe-
nen Signals von einem von der ersten Schnitt-
stelle der ersten Schnittstelleneinheit ausgege-
benen Signals, das Entfernen eines von der
zweiten Schnittstelle der zweiten Schnittstellen-
einheit ausgegebenen Signals von einem von
der zweiten Schnittstelle der ersten Schnittstel-
leneinheit ausgegebenen Signals und das
Durchflihren einer Differenzverstarkung an Si-
gnalen umfasst, die als ein Ergebnis des ent-
fernten Signals der ersten Schnittstelle der zwei-
ten Schnittstelleneinheit und des entfernten Si-
gnals der zweiten Schnittstelle der zweiten
Schnittstelleneinheit erzeugt wird.

Revendications

Appareil de mesure de biosignal (100, 200, 250, 300,
350, 500, 600, 700, 750, 800, 850, 1010),
comprenant :

une premiére unité d’interface (110, 210, 260,
310, 360, 410, 510, 610, 710, 760, 810, 860)
comprenant deux interfaces ou plus (212 ; 214,
262 ;264,312 ;314,362 ;364,412 ;414 ; 416,
512 ;514,612 ;614,712 ;714,762 ;764,812 ;
814, 862 ; 864) configurées pour détecter de
premiers signaux de la part d’'un sujet ;

une seconde unité d’interface (120, 220, 270,
320, 370, 420, 520, 610, 710, 760, 810, 860)
comprenant deux interfaces ou plus (222 ; 224,
272 ;274,322 ;324,372 ;374,422 ;424,522 ;
524,612 ;614,712 ;714,762 ;764,812 ; 814,
862 ; 864) configurées pour détecter le bruit pro-
venant du sujet, les deux interfaces ou plus de
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la seconde unité d’interface comprenant des
électrolytes, etla seconde unité d’interface com-
prenant en outre une unité de connexion (226,
276, 326, 376, 426) comprenant un électrolyte
configuré pour relier les électrolytes de deux in-
terfaces ou plus de la seconde unité d’interface,
et pour réduire une résistance parmi les deux
interfaces ou plus de la seconde unité d’interfa-
ce pour détecter le bruit ; et

une unité d’extraction de biosignal (130, 230,
280, 330, 380, 530, 630, 730, 780, 830, 880)
configurée pour extraire un biosignal du sujet
depuis les premiers signaux en utilisant les si-
gnaux émis depuis la seconde unité d’interface,
dans laquelle, pour extraire le biosignal des pre-
miers signaux, l'unité d’extraction de biosignal
est en outre configurée pour retirer un signal
émis depuis une vingt-et-uniéme interface de la
seconde unité d’interface provenant d’un signal
émis depuis une onziéme interface de la pre-
miére unité d’interface, retirer un signal émis de-
puis une vingt-deuxiéme interface de la seconde
unité d’interface depuis un signal émis depuis
une douzieme interface de la premiére unité
d’interface,

et exécuter I'amplification différentielle sur les
signaux générés en résultat du signal retiré de
la vingt-et-uniéme interface de la seconde unité
d’interface et le signal retiré de la vingt-deuxie-
me interface de la seconde unité d’interface.

Appareil de mesure de biosignal selon la revendica-
tion 1, les électrolytes étant des hydrogels.

Appareil de mesure de biosignal selon I'une quel-
conque des revendications 1 ou 2, la premiére unité
d'interface et la seconde unité d'interface étant
fixées a une plaque (40).

Appareil de mesure de biosignal selon 'une quel-
conque des revendications 1 a 3, I'unité d’extraction
de biosignal étant en outre configurée pour retirer
un résultat obtenu a partir de I'exécution de I'ampli-
fication différentielle sur les signaux émis depuis la
seconde unité d’interface a partir d’un résultat obte-
nu par I'exécution de I'amplification différentielle sur
les premiers signaux émis depuis la premiére unité
d’interface pour extraire le biosignal du premier si-
gnal.

Appareil de mesure de biosignal selon la revendica-
tion 4, l'unité d’extraction de biosignal comprenant
un premier amplificateur différentiel (231, 281), un
second amplificateur différentiel (233, 283), un filtre
adaptatif (287), et un additionneur (285), le premier
amplificateur différentiel étant configuré pour exécu-
ter 'amplification différentielle sur les premiers si-
gnaux émis depuis la premiére unité d’interface, le
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second amplificateur différentiel étant configuré pour
exécuter 'amplification différentielle sur les signaux
émis depuis la seconde unité d’interface, le filtre
adaptatif étant configuré pour filtrer de maniére
adaptative un signal émis depuis le second amplifi-
cateur différentiel sur la base du biosignal extrait,
I'additionneur étant configuré pour retirer le signal
filtré de maniére adaptative d'un signal émis depuis
le premier amplificateur différentiel.

Appareil de mesure de biosignal selon la revendica-
tion 1, 'unité d’extraction de biosignal comprenant
un premier filtre adaptatif (388), un premier addition-
neur (382), un second filtre adaptatif (389), un se-
cond additionneur (384), et un amplificateur différen-
tiel (386), le premier filire adaptatif étant configuré
pour filtrer de maniere adaptative le signal émis de-
puis la premiére interface de la seconde unité d’in-
terface sur la base du biosignal extrait, le premier
additionneur étant configuré pour retirer un signal
émis depuis le premier filtre adaptatif du signal émis
depuisla premiére interface de la premiére unité d’in-
terface, le second filtre adaptatif étant configuré pour
filtrer de maniére adaptative le signal émis depuis
de la seconde interface de la seconde unité d’inter-
face sur la base du biosignal extrait, le second ad-
ditionneur étant configuré pour retirer un signal émis
depuis le second filtre adaptatif du signal émis de-
puis la seconde interface de la premiére unité d’in-
terface, I'amplificateur différentiel étant configuré
pour exécuter 'amplification différentielle sur un si-
gnal émis depuis le premier additionneur et un signal
émis depuis le second additionneur.

Appareil de mesure de biosignal selon la revendica-
tion 1,

dans lequel une distance (52) entre les deux inter-
faces ou plus de la seconde unité d’interface est in-
férieure a une distance (51) entre les deux interfaces
ou plus de la premiére unité d’interface.

Appareil de mesure de biosignal selon la revendica-
tion 7, la premiére unité d’interface et la seconde
unité d’interface étant fixées a une plaque (40).

Procédé de mesure d’un biosignal, le procédé
comprenant :

la détection (1101) de premiers signaux prove-
nant d’un sujet sur la base d’une premiére inter-
face d’'une premiéere unité d’interface (110, 210,
260, 310, 360,410,510,610, 710, 760) etd’'une
seconde interface de la premiére unité
d’interface ;

la détection (1102) du bruit provenant du sujet
sur la base d’'une premiere interface d’une se-
conde unité d’interface (120, 220, 270, 320, 370,
420, 520, 610, 710, 760) et d’'une seconde in-
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terface de la seconde unité d’interface, la détec-
tion de bruit comprenant en outre la connexion
d’électrolytes de la premiére et de la seconde
interface de la seconde unité d’interface par un
électrolyte pour réduire une résistance entre la
premiére et la seconde interface de la seconde
unité d’interface pour détecter le bruit ; et
I'extraction (1103) d’un biosignal du sujet pro-
venant des premiers signaux en utilisant les si-
gnaux émis depuis la premiere interface de la
seconde unité d’interface etla seconde interface
de la seconde unité d’interface sur la base du
bruit détecté, I'extraction du biosignal des pre-
miers signaux comprenant en outre I'élimination
d’'un signal émis depuis la premiére interface de
la seconde unité d’interface d’un signal émis de-
puis la premiére interface de la premiére unité
d’interface, I'élimination d’un signal émis depuis
la seconde interface de la seconde unité d’inter-
face depuis un signal émis depuis la seconde
interface de la premiére unité d’interface, et
I'exécution de 'amplification différentielle sur les
signaux générés en résultat du signal retiré de
la premiére interface de la seconde unité d’in-
terface etdu signal retiré de la seconde interface
de la seconde unité d’interface.
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