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Description
Technical Field

[0001] The following description relates to a method
and device to measure a biosignal.

Background Art

[0002] Ubiquitous health (U-health) mayrefertoaserv-
ice that provides health care and medical treatment, such
as diagnosis, treatment, and protection. For example, by
connecting a patient to a doctor without restrictions on
time and place using information technology (IT) network,
such as, for example, the Internet, a mobile phone, and
a bi-directional cable television (TV). U-health may also
refer to a technique of monitoring a biosignal of a patient
without restrictions on time and place to provide such
service. For example, a general electrocardiogram
(ECG) measurement device to measure an ECG uses
conductive gel and is generally used in a hospital envi-
ronment. An ECG may be measured without using con-
ductive gel where a user wears clothes and is partaking
in the activities of everyday life. Forexample, a technique
of measuring a biosignal in a noncontact manner may be
utilized. Documents US 2012/238890 and US
2010/042012 disclose modular biosignal acquisition sys-
tems, both comprising a processing unit and an electrode
unit removably connected, wherein the connection sup-
ports both power and data transfer.

Summary

[0003] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used as an aid in determining the scope of the claimed
subject matter. The invention is defined in the appended
claims 1-13.

[0004] In one general aspect, there is provided a bi-
osignal measurement device including a first signal con-
nector capable of removably attaching to an electrode
unit that is configured to sense a biosignal, wherein the
first signal connector is configured to receive the biosig-
nal from the electrode unit; a power supplier configured
to supply power to the electrode unit in response to the
power supplier being connected to the electrode unit; and
a signal processor configured to process the biosignal
received by the first signal connector.

[0005] The signal processor may be further configured
to maintain a signal processing frequency band of a filter
when the power supplier is disconnected from the elec-
trode unit; and to change the signal processing frequency
band of the filter when the power supplier is connected
to the electrode unit.

[0006] The signal processor may be further configured
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to operate in a first frequency band when the power is
not supplied from the power supplier; and to operate in
a second frequency band when the power is not supplied
from the power supplier.

[0007] The first frequency band may be wider than the
second frequency band.

[0008] The biosignalmeasurementdevice mayinclude
a fixing unit configured to fix the biosignal measurement
device to at least one of a body or clothes.

[0009] The electrode unit, may include at least one
electrode configured to sense the biosignal; and a sec-
ond signal connector capable of removably attaching to
the first signal connector, wherein the second signal con-
nector is configured to transfer the biosignal to the first
signal connector.

[0010] The electrode unit may include at least one ca-
pacitive coupling active electrode configured to sense
the biosignal; a second signal connector capable of re-
movably attaching to the first signal connector, wherein
the second signal connector is configured to transfer the
biosignal to the first signal connector; and a second pow-
er connector configured to provide power supplied from
the power supplier to the to the at least one capacitive
coupling active electrode.

[0011] The biosignalmeasurementdevice mayinclude
a first power connector configured to supply power to the
electrode unit form the power supplier.

[0012] The biosignalmeasurementdevice mayinclude
a communicator configured to transmit the processed bi-
osignal to an external device.

[0013] In another general aspect, there is provided a
biosignal measurement device including an electrode
unit configured to sense a biosignal; a first signal con-
nector capable of removabely attaching to the electrode
unit, wherein the first signal connector is configured to
receive the biosignal from the electrode unit; a power
connector configured to receive power from the electrode
unitin response to the power connector being connected
to the electrode unit; and a signal processor configured
to process the biosignal received by the first signal con-
nector.

[0014] The signal processor may be further configured
to maintain a signal processing frequency band of a filter
when the power connector is disconnected from the elec-
trode unit, and to change the signal processing frequency
band of the filter when the power connector is connected
to the electrode unit.

[0015] The signal processor may be further configured
to operate in a first frequency band when the power is
not supplied from the power connector; and to operate
in a second frequency band when the power is received
by the power connector.

[0016] The signal processor may be configured to op-
erate in a frequency band for a capacitive coupling active
electrode when the power is received by the power con-
nector.

[0017] The biosignalmeasurementdevice mayinclude
a fixing unit configured to fix the biosignal measurement



3 EP 3 010 405 B1 4

device to at least one of a body or clothes.

[0018] Theelectrode unitmayinclude atleastone elec-
trode configured to sense the biosignal; and a second
signal connector capable of removably attaching to the
first signal connector, wherein the second signal connec-
tor is configured to transfer the biosignal to the first signal
connector.

[0019] The electrode unit may include at least one ca-
pacitive coupling active electrode configured to sense
the biosignal; a second signal connector capable of re-
movably attaching to the first signal connector, wherein
the second signal connector is configured to transfer the
biosignal to the first signal connector; and a power sup-
plier configured to supply power to the capacitive cou-
pling active electrode and the power connector.

[0020] In another general aspect, there is provided a
method to measure a biosignal, the method including de-
termining a connection between an electrode unit and a
power connector; supplying power to the electrode unit
in response to the detected connection; sensing a biosig-
nal at the electrode unit; and processing the sensed bi-
osignal at a biosignal processor.

[0021] The processing may include maintaining a sig-
nal processing frequency band of a filter in response to
the power not being supplied to the electrode unit; and
changing the signal processing frequency band of the
filter in response to the power being supplied to the elec-
trode unit.

[0022] The processing may include processing the bi-
osignal in a first frequency band in response to the con-
nection not being detected; and processing the biosignal
in asecondfrequency bandin response to the connection
being detected.

[0023] The processing may include operating a filter in
a frequency band for a capacitive coupling active elec-
trode in response to the connection being detected.
[0024] The sensing of the biosignal may include sens-
ing the biosignal through at least one electrode, and the
processing may include processing the biosignal in a first
frequency band in response to the connection not being
detected.

[0025] The supplying power may include supplying
power to at least one capacitive coupling active elec-
trode; the sensing of the biosignal may include sensing
the biosignal through the capacitive coupling active elec-
trode; and the processing may include processing the
biosignal in a second frequency band in response to the
connection being detected.

[0026] The processing may include processing the bi-
osignal in a frequency band between 0.1 Hz to 150 Hz
in response to the connection not being detected; and
processing the biosignal in the frequency band between
5 Hz to 35 Hz in response to the connection being de-
tected.

[0027] Other features and aspects will be apparent
from the following detailed description, the drawings, and
the claims. The invention is defined by appended claims
1-13.
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Brief Description of Drawings
[0028]

FIG. 1 is a diagram illustrating an example of a bi-
osignal measurement device.

FIG. 2 is a diagram illustrating an example of a bi-
osignal measurement device.

FIG. 3 is a diagram illustrating another example of a
biosignal measurement device.

FIG. 4 is adiagramiillustrating an example of a meth-
od to measure a biosignal.

FIG. 5 is a diagram illustrating another example of a
method to measure a biosignal.

FIGS. 6a through 6d are diagrams illustrating exam-
ples of a fixing unit of a biosignal measurement de-
vice.

[0029] Throughout the drawings and the detailed de-
scription, unless otherwise described or provided, the
same drawing reference numerals will be understood to
refer to the same elements, features, and structures. The
drawings may not be to scale, and the relative size, pro-
portions, and depiction of elements in the drawings may
be exaggerated for clarity, illustration, and convenience.

Detailed Description

[0030] 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. However, various changes, modifica-
tions, and equivalents of the systems, apparatuses
and/or methods described herein will be apparent to one
of ordinary skill in the art. The progression of processing
steps and/or operations described is an example; how-
ever, the sequence of and/or operations is not limited to
that set forth herein and may be changed as is known in
the art, with the exception of steps and/or operations nec-
essarily occurring in a certain order. Also, descriptions
of functions and constructions that are well known to one
of ordinary skill in the art may be omitted for increased
clarity and conciseness.

[0031] The features described herein may be embod-
ied in different forms, and are not to be construed as
being limited to the examples described herein. Rather,
the examples described herein have been provided so
that this disclosure will be thorough and complete, and
will convey the full scope of the disclosure to one of or-
dinary skill in the art.

[0032] FIG. 1 illustrates an example of a biosignal
measurement device. Referring to FIG. 1, the biosignal
measurement device includes a biosignal processor 110,
an electrode unit 120, and a fixing unit 130. Biosignal
may include all signals that can be measured and mon-
itored from biological beings, such as, for example, elec-
trocardiogram (ECG) signal, electrooculogram (EOG)
signal, electromyogram (EMG) signal, electroencepha-
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logram (EEG) signal, Mechanomyogram (MMG) signal,
Galvanic skin response (GSR) signal, and Magnetoen-
cephalogram (MEG).

[0033] Theelectrode unit 120 mayinclude an electrode
capable of sensing a biosignal. For example, the elec-
trode unit 120 may include an active electrode, such as,
for example, a capacitive coupling active electrode 121
and a simple metal electrode 123. The electrode unit 120
is connected to the biosignal processor 110 through a
signal connector 122 provided in a physically connecta-
ble structure. The electrode unit 120 including different
types of electrodes, for example, the metal electrode 123
and the capacitive coupling active electrode 121, may be
selectively connected to at least one signal processor
110through the signal connector 122 provided in a similar
form, based on a predetermined condition.

[0034] Forexample, when abiosignal of a human body
is required to be measured, the biosignal may be meas-
ured by connecting the biosignal processor 110 with the
metal electrode 123 in a state in which the body is re-
strained. As another example, when a biosignal is re-
quired to be measured without restraining a body, for
example, when a user is in a sleeping state, the biosignal
may be measured by connecting the biosignal processor
110 with the capacitive coupling active electrode 121 that
does not require restraining the body.

[0035] The biosignal processor 110 may extract a
waveform of the measured biosignal by processing the
measured biosignal. The biosignal processor 110 may
be connected to the electrode unit 120 through a signal
connector 111. The biosignal processor 110 may differ-
ently process a biosignal based on whether power is sup-
plied to the electrode unit 120, which will be further de-
scribed with reference to FIG. 2 through FIG. 5.

[0036] The fixing unit 130 may fix the biosignal meas-
urement device to a body or to the clothes worn by a
person. Referring to FIG. 1, the fixing unit 130 is mounted
to at least one of the electrode unit 120 and the biosignal
processor 110 of the biosignal measurement device. Ex-
ample of the fixing unit 130 fixing the biosignal measure-
ment device to the body will be further described with
reference to FIG. 6.

[0037] According to a non-exhaustive example, a user
may measure a biosignal by selectively applying a direct
contact using a simple electrode based on a change in
environmentor anindirect contact using a capacitive cou-
pling active electrode. Accordingly, a user may measure
biosignal more conveniently. For example, when the user
is participating in active exercise or when the ECG mor-
phology of the user needs to be accurately observed, a
simple electrode having an adhesive property may be
attached to the biosignal measurement device around
the heart of a user. As another example, when a motion
of the user is limited, such as when the user is sleeping,
and when a binding force of a contact needs to be re-
duced for measuring biosignal, the capacitive coupling
active electrode 121 may be attached to the user and
may be used to measure a biosignal.
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[0038] FIG. 2 illustrates an example of a biosignal
measurement device 200. Referring to FIG. 2, the biosig-
nal measurement device 200 includes a biosignal proc-
essor 210 and an electrode unit 220. The biosignal proc-
essor 210 may include a first signal connector 211 and
a first power connector 214. The electrode unit 220 may
include a second signal connector 222 and a second
power connector 223.

[0039] The biosignal connector 210 includes the first
signal connector 211, a power supplier 212, asignal proc-
essor 213, the first power connector 214, and a commu-
nication unit 215.

[0040] The first signal connector 211 has a structure
that is capable of being physically connectable to the
electrode unit 220, which is configured to sense a biosig-
nal. The first signal connector 211 is connected to the
electrode unit 220 through the second signal connector
222 to receive the biosignal. Similarly, the electrode unit
220 has a structure that is capable of being physically
connectable to the first signal connector 211. The first
signal connector 211 and the electrode unit 220 are phys-
ically connectable and may be connected to each other
or may be separate from each other depending on the
requirement. For example, a magnet may be used for
the connectable structure. The first signal connector 211
may transfer at least one signal through each separate
path and may also receive at least one signal through
each separate path.

[0041] When the first power connector 214 is connect-
ed to the second power connector 223, the power sup-
plier 212 may supply power to the electrode unit 220.
The power supplier 212 may also supply powerto operate
the signal processor 213 and the communication unit
215.

[0042] The signal processor 213 may process a biosig-
nal provided from the first signal connector 211. The sig-
nal processor 213 may include, for example, an analog
front end (AFE) and a filter. The signal processor 213
may modify a scheme of processing a biosignal based
on a type of an electrode included in the electrode unit
220 connected to the biosignal processor 210.

[0043] When the power is not supplied from the power
supplier 212, the signal processor 213 may operate in a
first frequency band. When the power is supplied from
the power supplier 212, the signal processor 213 may
operate in a second frequency band. For example, when
the power supplier 212 is disconnected from the elec-
trode unit 220, the signal processor 213 may maintain a
signal processing frequency band of the filter. When the
power supplier 212 is connected to the electrode unit
220, the signal processor 213 may change the signal
processing frequency band of the filter. In this example,
the second frequency band may have a width less than
the first frequency band. For example, the second fre-
quency band may include a frequency band for a capac-
itive coupling active electrode.

[0044] The signal processor 213 may include a right-
leg-driven (RLD) circuit or other methods to reduce com-
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mon-mode interference. To cancel common-mode noise,
the signal processor 213 may receive two biosignals from
the electrode unit 220 through the second signal connec-
tor 222 and may feed back a single signal including com-
mon-mode noise to a body through the electrode unit 220.
[0045] The first power connector 214 may be connect-
ed to the second power connector 223 to provide power
to the electrode unit 220. For example, when the elec-
trode unit 220 includes a capacitive coupling active elec-
trode, the power may be provided to an operational am-
plifier used for the capacitive coupling active electrode.
[0046] The first power connector 214 may detect
whether to provide the power to the electrode unit 220.
For example, the first power connector 214 may include
a switch function. When the switch is turned on, the first
power connector 214 may detect that the power is to be
provided to the electrode unit 220. When the switch is
turned off, the first power connector 214 may detect that
the power is not to be provided to the electrode unit 220.
When the first power connector 214 is connected to the
second power connector 223, the switch may be turned
on.

[0047] The communication unit 215 may transmit a re-
sult of processing the biosignal at the signal processor
213 to an external device. The external device may refer
to any device capable of performing a communication
function in order to receive the result from the biosignal
measurement device 200. As a non-exhaustive illustra-
tion only, an external device described herein may refer
to devices such as, for example, a cellular phone, a smart
phone, a wearable smart device (such as, for example,
a ring, a watch, a pair of glasses, a bracelet, an ankle
bracket, a belt, a necklace, an earring, a headband, a
helmet, a device embedded in the cloths or the like), a
personal computer (PC), atablet personal computer (tab-
let), a phablet, a personal digital assistant (PDA), a digital
camera, a portable game console, an MP3 player, a port-
able/personal multimedia player (PMP), a handheld e-
book, an ultra mobile personal computer (UMPC), a port-
able lab-top PC, a global positioning system (GPS) nav-
igation, and devices such as a high definition television
(HDTV), an optical disc player, a DVD player, a Blue-ray
player, a setup box, or any other device capable of wire-
less communication or network communication consist-
ent with that disclosed herein. In a non-exhaustive ex-
ample, the external device may be self-mountable on the
body of the user, such as, for example, the glasses or
the bracelet. In another non-exhaustive example, the ex-
ternal device may be mounted on the body of the user
through an attaching device, such as, for example, at-
taching a smart phone or a tablet to the arm of a user
using an armband, or hanging the external device around
the neck of a user using a lanyard.

[0048] The electrode unit 220 may include an active
electrode 221, the second signal connector 222, and the
second power connector 223. For example, the electrode
unit 220 including the active electrode 221 may be used
to measure a biosignal through a direct contact without
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restraining the body. For example, the active electrode
221 may be applied to a body of a user when the user is
sleeping, undertaking an exercise, such as a power walk-
ing or jogging. The active electrode 221 may also be ap-
plied to a body of a user to detect drowsiness, and to
monitor the daily stress level.

[0049] The active electrode 221 may sense a biosignal
through capacitive coupling with a body. For example,
the active electrode 221 may include, as a capacitive
coupling active electrode, a shield configured to prevent
external noise, an electrode face configured to establish
a contact with the body to sense a biosignal, and an op-
erational amplifier that is supplied with power and that
operates to amplify the biosignal.

[0050] The second signal connector 222 has a struc-
ture that is capable of being physically connected to the
first signal connector 211. The second signal connector
222 is connected to the first signal connector 211 to trans-
fer the sensed biosignal to the biosignal processor 210.
In this example, when the signal processor 213 includes
an RLD circuit, the second signal processor 222 may
feed back, to the body, a signal transferred from the first
signal connector 221. The signal transferred from the first
signal connector 221 may include common-mode noise.
[0051] The second power connector 223 may provide,
to the capacitive coupling active electrode, the power
supplied from the first power connector 214.

[0052] The electrode unit 220 may include a metal
electrode and the second signal connector 222 without
including the second power connector 223. In this exam-
ple, the electrode unit 220 may transfer a biosignal to the
biosignal processor 210 without being supplied with the
power, which differs from a case in which the electrode
unit 220 includes the active electrode 221. For example,
the electrode unit 220 including the simple electrode may
be used to measure a biosignal by restraining the body
or through a direct contact. The simple electrode may
include a wet electrode, and may be applied when a more
exacttestis required because the user, for example, suf-
fers from the heart disease and does strenuous exercise.
[0053] FIG. 3illustrates another example of a biosignal
measurement device 300. Referring to FIG. 3, a power
supplier 324 is mounted to an electrode unit 320 instead
of being mounted to a biosignal processor 310, which
differs from the example of FIG. 2.

[0054] The biosignal processor 310 includes afirst sig-
nal connector 311, a signal processor 313, a first power
connector 314, and a communication unit 315. The first
signal connector 311, the signal processor 313, and the
communication unit 315 may be similar to the first signal
connector 211, the signal processor 213, and the com-
munication unit 215, respectively, of FIG. 2. When the
first power connector 314 is connected to the electrode
unit 320, the first power connector 314 may be supplied
with the power from the electrode unit 320. The first power
connector 314 may transfer the power to operate the sig-
nal processor 313 and the communication unit 315.
[0055] The electrode unit 320 includes an active elec-
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trode 321, a second signal connector 322, a second pow-
erconnector 323, and the power supplier 324. The active
electrode 321 and the second signal connector 322 may
be similar to the active electrode 221 and the second
signal connector 222, respectively, of FIG. 2. The second
power connector 323 may provide the power supplied
from the power supplier 324 to the first power connector
314 and to the active electrode 321. The power supplier
324 may supply power so as to operate the active elec-
trode 321. When the first power connector 314 is con-
nected to the second power connector 323, the power
supplier 324 may transfer the power to the biosignal proc-
essor 310.

[0056] FIG. 4 illustrates an example of a method to
measure a biosignal. The operations in FIG. 4 may be
performed in the sequence and manner as shown, al-
though the order of some operations may be changed or
some of the operations omitted without departing from
the spirit and scope of the illustrative examples de-
scribed. Many of the operations shown in FIG. 4 may be
performed in parallel or concurrently. The description of
FIGS. 1-3 is also applicable to FIG. 4, and thus will not
be repeated here.

[0057] In 410, a connection between an electrode unit
and a power connector is detected. For example, a de-
termination may be made whether afirst power connector
and a second power connector are connected. The con-
nection may be detected when switches included in the
first power connector and the second power connector
are turned on. A signal processor may process a biosig-
nal sensed by the electrode unit as follows.

[0058] When the power connection is not detected, in
421, the electrode unit senses a biosignal through at least
one electrode. For example, the electrode unit may in-
clude a simple electrode.

[0059] When the connection is not detected, in 422,
the biosignal is processed in a first frequency band. The
first frequency band may include a band suitable for
processing the biosignal using a direct contact type elec-
trode, for example, a metal electrode. For example, a
biosignal corresponding to the first frequency band may
pass through a band pass filter (BPF).

[0060] When a frequency band of the signal processor
is set by default to the first frequency band, a signal
processing frequency band of a filter included in the sig-
nal processor may be maintained when power is not be-
ing supplied. When the frequency band set by default is
a second frequency band, the signal processing frequen-
cy band of the filter may be changed to the first frequency
band when power is not being supplied.

[0061] Conversely, when the power connection is de-
tected, in 431, power is supplied to the electrode unit.
The power supplier may supply the power to at least one
capacitive coupling active electrode.

[0062] In432,thebiosignalis sensed through the elec-
trode unit. The electrode unit may sense the biosignal
using the capacitive coupling active electrode.

[0063] When the connection is detected, in 433, the
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biosignal is processed in the second frequency band.
The second frequency band may include a frequency
band for a capacitive coupling active electrode. For ex-
ample, a biosignal corresponding to the second frequen-
cy band may pass through a BPF.

[0064] When afrequency band of the signal processor
is set by default to the first frequency band, the signal
processing frequency band of the filter included in the
signal processor may be changed to the second frequen-
cy band while the power is being supplied. When the
frequency band of the signal processor is set by default
to the second frequency band, the signal processing fre-
quency band of the filter may be maintained while the
power is being supplied.

[0065] FIG. 5 illustrates another example of a method
to measure a biosignal. In this example, the biosignal
may be an ECG signal. The operations in FIG. 5 may be
performed in the sequence and manner as shown, al-
though the order of some operations may be changed or
some of the operations omitted without departing from
the spirit and scope of the illustrative examples de-
scribed. Many of the operations shown in FIG. 5 may be
performed in parallel or concurrently. The description of
FIGS. 1-4 is also applicable to FIG. 5, and thus will not
be repeated here.

[0066] In 510, it is determined whether a power sup-
plier is connected. For example, whether power is sup-
plied from a biosignal processor to an electrode unit, or
whether the power is supplied from the electrode unit to
the biosignal processor may be detected through the con-
nection to the power supplier.

[0067] When the connection with a power supply is not
detected, a signal processing frequency band of a filter
is set to be within a range of 0.1 Hz to 150 Hz in 520. For
example, when a switch of the power supplier is turned
off, the signal processing frequency band of the filter may
be set to be a first frequency band, for example, within
the range of 0.1 Hz to 150 Hz in order to observe the
overall waveform of ECG using a simple electrode.
[0068] When the connection with a power supply is de-
tected, the signal processing frequency band of the filter
is set to be within a range of 5 Hz to 35 Hz. For example,
when the switch of the power supplier is turned on, the
signal processing frequency band of the filter may be set
to a second frequency band, for example, within the
range of 5 Hz to 35 Hz in order to observe R-peaks of
ECG using a capacitive coupling active electrode. The
capacitive coupling active electrode is robust against mo-
tion artifacts and measures a relatively simple waveform,
for example, R-peaks of ECG compared to the simple
electrode. Accordingly, the signal processor may proc-
ess a biosignal using a relatively narrow band.

[0069] Accordingto non-exhaustive examples, a direct
contact scheme using a simple electrode and an indirect
contact scheme using an indirect electrode may be se-
lectively used in order to measure a biosignal. For exam-
ple, when a user moves a lot in everyday life, the simple
electrode may be used. In another example, to prevent
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an electrode from obstructing a sleeping user, the capac-
itive coupling active electrode may be used.

[0070] FIGS. 6a through 6d illustrate examples of a
fixing unit 630 of a biosignal measurement device 600.
The fixing unit 630 may be similar to the fixing unit 130
of FIG. 1. FIG. 6a illustrates an example in which the
biosignal measurement device 600 is attached to a ma-
terial 691, for example, undergarment by the fixing unit
630 to contact to the skin of a user 690. The fixing unit
630 is mounted to an electrode unit or a biosignal proc-
essor of the biosignal measurement device 600 to fix the
biosignal measurement device 600 to another object. For
example, the other object may include the skin of the
user 690 and clothes of the user 690, for example, outer
garments and undergarments.

[0071] Referring to FIG. 6b, the biosignal measure-
ment 600 is fixed and directly contacts with the skin of
user 690 by attaching the fixing unit 630 to an inside of
the material 691, for example, undergarment. Referring
to FIG. 6¢, the biosignal measurement device 600 indi-
rectly contacts with the skin of user 690 by attaching the
fixing unit 630 to an outside of the material 691 and meas-
ures a biosignal using a capacitive coupling active elec-
trode scheme. Referring to FIG. 6d, the biosignal meas-
urement device 600 measures a biosignal using a ca-
pacitive coupling active electrode scheme after fixing the
biosignal measurement device 600 to an inside of anoth-
er material 692, for example, an outer garment using the
fixing unit 630.

[0072] The processes, functions, and methods de-
scribed above including a method for beamforming can
be written as a computer program, a piece of code, an
instruction, or some combination thereof, for independ-
ently or collectively instructing or configuring the process-
ing device to operate as desired. Software and data may
be embodied permanently or temporarily in any type of
machine, component, physical or virtual equipment,
computer storage medium or device that is capable of
providing instructions or data to or being interpreted by
the processing device. The software also may be distrib-
uted over network coupled computer systems so that the
software is stored and executed in a distributed fashion.
In particular, the software and data may be stored by one
or more non-transitory computer readable recording me-
diums. The non-transitory computer readable recording
medium may include any data storage device that can
store data that can be thereafter read by a computer sys-
tem or processing device. Examples of the non-transitory
computer readable recording medium include read-only
memory (ROM), random-access memory (RAM), Com-
pact Disc Read-only Memory (CD-ROMs), magnetic
tapes, USBs, floppy disks, hard disks, optical recording
media (e.g., CD-ROMs, or DVDs), and PC interfaces
(e.g., PCI, PCl-express, WiFi, etc.). Inaddition, functional
programs, codes, and code segments for accomplishing
the example disclosed herein can be construed by pro-
grammers skilled in the art based on the flow diagrams
and block diagrams of the figures and their corresponding
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descriptions as provided herein.

[0073] The apparatuses and units described herein
may be implemented using hardware components. The
hardware components may include, for example, con-
trollers, sensors, processors, generators, drivers, and
other equivalent electronic components. The hardware
components may be implemented using one or more
general-purpose or special purpose computers, such as,
for example, a processor, a controller and an arithmetic
logic unit, a digital signal processor, a microcomputer, a
field programmable array, a programmable logic unit, a
microprocessor or any other device capable of respond-
ing to and executing instructions in a defined manner.
The hardware components may run an operating system
(OS) and one or more software applications that run on
the OS. The hardware components 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 hardware component may include multiple
processors or a processor and a controller. In addition,
different processing configurations are possible, such a
parallel processors.

[0074] The invention is defined by appended claims
1-13.

Claims
1. A biosignal measurement device (200), comprising:

a biosignal processor (210) configured to proc-
ess a biosignal; and

an electrode unit (220) configured to sense the
biosignal,

the biosignal processor (210) comprising:

a first signal connector (211) capable of re-
movably attaching to the electrode unit
(220), wherein the first signal connector
(211) is configured to receive the biosignal
from the electrode unit (220);

a power supplier (212) configured to supply
power to the electrode unit (220) through a
first power connector (214) in response to
the power supplier (212) being connected
to the electrode unit (220);

a signal processor (213) configured to dif-
ferently process the biosignal received by
the first signal connector (211) based on
whether power is supplied to the electrode
unit (220); and

the electrode unit (220) comprising:
at least one active electrode (221) configured to
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connect with the biosignal processor (210),
wherein the biosignal is sensed through at
least one metal electrode being a direct con-
tacttype electrode, when the biosignal proc-
essor (210) and the electrode unit (220) are
not connected such that no power is sup-
plied through the first power connector
(214) to the electrode unit (220), and
wherein the biosignal is sensed through the
at least one active electrode (221) being a
capacitive coupling active electrode, when
the biosignal processor (210) and the elec-
trode unit (220) are connected by the first
power connector (214) and a respective
second power connecter (223) of the elec-
trode unit (220) such that power supplied
from the power supplier (212) is provided to
the at least one capacitive coupling elec-
trode (221); and

a second signal connector (222) capable of
removably attaching to the first signal con-
nector (211) of the biosignal processor
(210), wherein the second signal connector
(222) is configured to transfer the biosignal
to the biosignal processor (210).

2. The biosignal measurement device of claim 1,
wherein the signal processor (213) is further config-
ured:

to maintain a signal processing frequency band
of a filter when the power supplier (212) is dis-
connected from the electrode unit (220); and
to change the signal processing frequency band
ofthe filter when the power supplier (212) is con-
nected to the electrode unit (220).

3. The biosignal measurement device of claim 1,
wherein the signal processor (213) is further config-
ured:

to operate in a first frequency band when the
power is not supplied from the power supplier
(212); and

to operate in a second frequency band when the
power is supplied from the power supplier (212),
wherein the first frequency band is wider than
the second frequency band.

4. Thebiosignal measurementdevice of claim 1, further
comprising a fixing unit (630) configured to fix the
biosignal measurement device (200) to at least one
of a body or clothes.

5. Thebiosignalmeasurementdevice of claim 1, further
comprising a communicator (215) configured to
transmit the processed biosignal to an external de-
vice.
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6. A biosignal measurement device (300), comprising:

an electrode unit (320) configured to sense a
biosignal; and

a biosignal processor (310) configured to proc-
ess the biosignal,

the biosignal processor (310) comprising:

a first signal connector (311) capable of re-
movably attaching to the electrode unit
(320), wherein the first signal connector
(311) is configured to receive the biosignal
from the electrode unit (320);

a first power connector (314) configured to
receive power from the electrode unit (320)
in response to the first power connector
(314) being connected to a second power
connector (323) of the electrode unit (320);
and

a signal processor (313) configured to dif-
ferently process the biosignal received by
the first signal connector (311) based on
whether power is supplied to the electrode
unit (320);

the electrode unit (320) comprising:
at least one active electrode (321) configured to

connect with the biosignal processor (310),
wherein the biosignal is sensed through at
least one metal electrode being a direct con-
tact type electrode, when no power is sup-
plied through the second power connector
(323) of the electrode unit (320) and the first
power connector (314) of the biosignal proc-
essor (310), and

wherein the biosignal is sensed through the
at least one active electrode (321) being a
capacitive coupling active electrode, when
the second power connector (323) of the
electrode unit (320) and the first power con-
nector (314) of the biosignal processor
(310) are connected such that power sup-
plied froma power supplier (324)is received
from the electrode unit (320);

a second signal connector (323) capable of
removably attaching to the first signal con-
nector (311), wherein the second signal
connector (323) of the biosignal processor
(310) is configured to transfer the biosignal
to the biosignal processor (310); and

the power supplier (324) configured to sup-
ply power to the at least one capacitive cou-
pling active electrode (321) and the second
power connector (323)

7. The biosignal measurement device of claim 6,
wherein the signal processor (313) is further config-



8.

10.

15 EP 3 010 405 B1 16

ured:

to maintain a signal processing frequency band
of a filter when the first power connector (314)
is disconnected from the electrode unit (320),
and

to change the signal processing frequency band
of the filter when the first power connector (314)
is connected to the electrode unit (320).

The biosignal measurement device of claim 6,
wherein the signal processor (313) is further config-
ured

to operate in a first frequency band when the
power is not supplied from the first power con-
nector (314);

to operate in a second frequency band when the
power is received by the first power connector
(314);

wherein the second frequency band is a fre-
quency band for operating a capacitive coupling
active electrode.

The biosignal measurement device of claim 6, further
comprising: a fixing unit (630) configured to fix the
biosignal measurement device (300) to at least one
of a body or clothes.

A method to measure a biosignal, the method com-
prising:

determining a connection between a second
power connector (223) of an electrode unit (220)
and a first power connector (214) of a biosignal
processor (210);

supplying power to the electrode unit (220) in
response to the detected connection;

sensing a biosignal at the electrode unit (220)
including atleast one active electrode (221); and
processing the sensed biosignal at the biosignal
processor (210) based on whether power is sup-
plied to the electrode unit (220);

the method characterized in

sensing the biosignal at the electrode unit (220)
through at least one metal electrode being a di-
rect contact type electrode when no power is
supplied through the first power connector (214)
to the electrode unit (220); and

sensing the biosignal at the electrode unit (220)
through the at least one active electrode (221)
being a capacitive coupling active electrode
when the second power connector (223) and the
first power connector (214) are connected such
that power supplied from a power supplier (212)
is provided to the at least one capacitive cou-
pling electrode (221).
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12.

13.

The method of claim 10, wherein the processing
comprises: maintaining a signal processing frequen-
cy band of afilter in response to the power not being
supplied to the electrode unit (220); and changing
the signal processing frequency band of the filter in
response to the power being supplied to the elec-
trode unit (220), or

processing the biosignal in a first frequency band in
response to the connection not being detected; and
processing the biosignal in a second frequency band
in response to the connection being detected.

The method of claim 10, wherein the processing
comprises operating a filter in a frequency band for
the capacitive coupling active electrode (221) in re-
sponse to the connection being detected, or
wherein the processing comprises processing the
biosignal in a frequency band between 0.1 Hz to 150
Hz in response to the connection not being detected;
and processing the biosignal in the frequency band
between 5 Hz to 35 Hz in response to the connection
being detected.

The method of claim 10, wherein the sensing of the
biosignal comprises sensing the biosignal through
the at least one direct contact type electrode; and
the processing comprises processing the biosignal
in a first frequency band in response to the connec-
tion not being detected, or

wherein the supplying power comprises supplying
power to the at least one capacitive coupling active
electrode (221); the sensing of the biosignal com-
prises sensing the biosignal through the capacitive
coupling active electrode (221); and the processing
comprises processing the biosignal in a second fre-
quency band in response to the connection being
detected.

Patentanspriiche

1.

Eine Vorrichtung zum Messen von Biosignalen
(200), umfassend:

einen Biosignal-Prozessor (210), gestaltet, um
ein Biosignal zu verarbeiten; und

eine Elektroden-Einheit (220), gestaltet, um das
Biosignal wahrzunehmen,

der Biosignal-Prozessor (210) umfassend:

einen ersten Signalanschluss (211), geeig-
net, um mit der Elektroden-Einheit (220)
wieder trennbar verbunden zu werden, wo-
bei der erste Signalanschluss (211) gestal-
tetist, um das Biosignal von der Elektroden-
Einheit (220) zu empfangen;

einen Stromversorger (212), gestaltet, um
Strom an die Elektroden-Einheit (220) tGber
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einen ersten Stromanschluss (214) zu lie-
fern, als Reaktion auf die Verbindung vom
Stromanschluss (212) mit der Elektroden-
Einheit (220);

ein Signalprozessor (213), gestaltet, um
das durch den ersten Signalanschluss
(211) erhaltene Biosignal anders zu verar-
beiten, darauf basierend, ob Strom zur
Elektroden-Einheit (220) geliefert wird; und

die Elektroden-Einheit (220) umfassend:
mindestens eine Aktivelektrode (221) gestaltet,
um

mit dem Biosignal-Prozessor (210) verbun-
den zu werden,

wobei das Biosignal durch mindestens eine
Metallelektrode wahrgenommen wird, die
eine Art Direktkontakt-Elektrode ist, sofern
der Biosignal-Prozessor (210) und die Elek-
troden-Einheit (220) nicht miteinander ver-
bunden sind, so dass kein Strom durch den
ersten Stromanschluss (214) zur Elektro-
den-Einheit (220) flieRt, und

wobei das Biosignal durch die mindestens
eine Aktivelektrode (221) wahrgenommen
wird, die eine Art kapazitive Kopplungs-Ak-
tivelektrode ist, sofern der Biosignal-Pro-
zessor (210) und die Elektroden-Einheit
(220) miteinander durch den ersten Stro-
manschluss (214) und einen entsprechen-
den zweiten Stromanschluss (223) der
Elektroden-Einheit (220) verbunden sind,
so dass Strom vom Stromversorger (212)
zu der mindestens einen, kapazitiven Kopp-
lungselektrode (221) zugefiihrt wird; und
einen zweiten Signalanschluss (222) geeig-
net, um mit dem ersten Signalanschluss
(211) des Biosignal-Prozessors (210) wie-
der trennbar verbunden zu werden, wobei
der zweite Signalanschluss (222) gestaltet
ist, um das Biosignal dem Biosignal-Pro-
zessor (210) zu Ubertragen.

2. DieBiosignalmessvorrichtung nach Anspruch 1, wo-
bei der Signalprozessor (213) ferner gestaltet ist,

um:

ein Frequenzband eines Filters zur Signalverar-
beitung aufrecht zu erhalten, sofern der Strom-
versorger (212) nicht mit der Elektroden-Einheit
(220) verbunden ist; und

das Frequenzband des Filters zur Signalverar-
beitung zu wechseln, sofern der Stromversorger
(212) mit der Elektroden-Einheit (220) verbun-
den ist.

3. DieBiosignalmessvorrichtung nach Anspruch 1, wo-
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bei der Signalprozessor (213) ferner gestaltet ist,

um:

in einem ersten Frequenzband zu arbeiten, so-
fernkein Strom vom Stromversorger (212) flief3t;
und

in einem zweiten Frequenzband zu arbeiten, so-
fern Strom vom Stromversorger (212) fliel3t,
wobei das erste Frequenzband breiter als das
zweite Frequenzband ist.

Die Biosignalmessvorrichtung nach Anspruch 1, fer-
ner eine Befestigungseinheit (630) umfassend, ge-
staltet, um die Biosignalmessvorrichtung (200) an
mindestens einem Kdrper oder an Kleidungsstiicken
zu befestigen.

Die Biosignalmessvorrichtung nach Anspruch 1, fer-
ner einen Kommunikator (215) umfassend, gestal-
tet, um das verarbeitete Biosignal an eine externe
Vorrichtung zu senden.

Eine Vorrichtung zum Messen von Biosignalen
(300), umfassend:

eine Elektroden-Einheit (320), gestaltet, um ein
Biosignal wahrzunehmen; und

einen Biosignal-Prozessor (310), gestaltet, um
das Biosignal zu verarbeiten,

der Biosignal-Prozessor (310) umfassend:

einen ersten Signalanschluss (311), geeig-
net, um mit der Elektroden-Einheit (320)
wieder trennbar verbunden zu werden, wo-
bei der erste Signalanschluss (311) gestal-
tetist, um das Biosignal von der Elektroden-
Einheit (320) zu empfangen;

einen ersten Stromanschluss (314), gestal-
tet, um Strom von der Elektroden-Einheit
(320) zu empfangen, als Reaktion auf die
Verbindung vom ersten Stromanschluss
(314) mit einem zweiten Stromanschluss
(323) der Elektroden-Einheit (320);

ein Signalprozessor (313), gestaltet, um
das durch den ersten Signalanschluss
(311) erhaltene Biosignal anders zu verar-
beiten, darauf basierend, ob Strom zur
Elektroden-Einheit (320) geliefert wird; und

die Elektroden-Einheit (320) umfassend:
mindestens eine Aktivelektrode (321) gestaltet,
um

mit dem Biosignal-Prozessor (310) verbun-
den zu werden,

wobei das Biosignal durch mindestens eine
Metallelektrode wahrgenommen wird, die
eine Art Direktkontakt-Elektrode ist, sofern
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kein Strom durch den zweiten Stro-
manschluss (323) der Elekiroden-Einheit
(320) und dem ersten Stromanschluss
(314) des Biosignal-Prozessors (310) fliet,
und 5

mindestens einem Kdrper oder an Kleidungsstiicken
zu befestigen.

10. Ein Verfahren zum Messen eines Biosignals, das
Verfahren umfassend:

wobei das Biosignal durch die mindestens
eine Aktivelektrode (321) wahrgenommen
wird, die eine Art kapazitive Kopplungs-Ak-
tivelektrode ist, sofern der zweite Stro-

Bestimmen einer Verbindung zwischen einem
zweiten Stromanschluss (223) einer Elektro-
den-Einheit (220) und einem ersten Stro-

manschluss (323) der Elektroden-Einheit 170 manschluss (214) eines Biosignal-Prozessors
(320) und der erste Stromanschluss (314) (210);

des Biosignal-Prozessors (310) miteinan- Versorgen der Elektroden-Einheit (220) mit
der verbunden sind, so dass Strom, von ei- Strom, als Reaktion auf die bestimmte Verbin-
nem Stromversorger (324) Gbertragen, von dung;

der Elekiroden-Einheit (320) empfangen 15 Wahrnehmen eines Biosignals an der Elektro-
wird; den-Einheit (220) mindestens eine Aktivelektro-
einen zweiten Signalanschluss (323) geeig- de (221) einschlieRend; und

net, um mit dem ersten Signalanschluss Verarbeiten des wahrgenommenen Biosignals
(311) wieder trennbar verbunden zu wer- im Biosignal-Prozessor (210) darauf basierend,
den, wobei der zweite Signalanschluss 20 ob Strom zur Elektroden-Einheit (220) Ubertra-
(323) des Biosignal-Prozessors (310) ge- gen wird;

staltet ist, um das Biosignal dem Biosignal- das Verfahren gekennzeichnet durch
Prozessor (310) zu tbertragen; und Wahrnehmen des Biosignals an der Elektroden-
der Stromversorger (324), gestaltet, um Einheit (220) durch mindestens eine Metallelek-
mindestens die kapazitiven Kopplungs-Ak- 25 trode, die eine Art Direktkontakt-Elektrode ist,

tivelektrode (321) und den zweiten Stro-
manschluss (323) mit Strom zu versorgen.

sofern kein Strom durch den ersten Stro-
manschluss (214) zur Elektroden-Einheit (220)
Ubertragen wird; und

7. DieBiosignalmessvorrichtung nach Anspruch 6, wo- Wahrnehmen des Biosignals an der Elektroden-
bei der Signalprozessor (313) ferner gestaltet ist, 30 Einheit (220) durch die mindestens eine Aktiv-
um: elektrode (221), die eine kapazitive Kopplungs-

ein Frequenzband eines Filters zur Signalverar-
beitung aufrecht zu erhalten, sofern der erste

Aktivelektrode ist, sofern der zweite Stro-
manschluss (223) und der erste Stro-
manschluss (214) miteinander verbunden sind,

Stromanschluss (314) nicht mit der Elektroden- 35 so dass Strom von einem Stromversorger (212)
Einheit (320) verbunden ist; und an die mindestens eine kapazitive Kopplungs-
das Frequenzband des Filters zur Signalverar- Aktivelektrode (221) geliefert wird.

beitung zu wechseln, sofern der erste Stro-

manschluss (314) mit der Elektroden-Einheit 11. Das Verfahren nach Anspruch 10, wobei die Verar-
(320) verbunden ist. 40 beitung umfasst:

8. DieBiosignalmessvorrichtung nach Anspruch 6, wo- Aufrechterhalten eines Frequenzbandes eines
bei der Signalprozessor (313) ferner gestaltet ist, Filters zur Signalverarbeitung, als Reaktion auf
um: die Nichtversorgung der Elektroden-Einheit

45 (220) mit Strom; und Andern des Frequenzban-
in einem ersten Frequenzband zu arbeiten, so- des des Filters zur Signalverarbeitung, als Re-
fern kein Strom vom ersten Stromanschluss aktion auf die Versorgung der Elektroden-Ein-
(314) fliel¥t; heit (220) mit Strom, oder
in einem zweiten Frequenzband zu arbeiten, so- Verarbeiten des Biosignals in einem ersten Fre-
fern Strom durch den ersten Stromanschluss 50 quenzband, als Reaktion auf die nicht erkannte
(314) empfangen wird, Verbindung; und
wobei das zweite Frequenzband ein Frequenz- Verarbeiten des Biosignals in einem zweiten
band zum Betreiben einer kapazitiven Kopp- Frequenzband, als Reaktion auf die erkannte
lungs-Aktivelektrode ist. Verbindung.

55

9. Die Biosignalmessvorrichtung nach Anspruch 6, fer-
ner eine Befestigungseinheit (630) umfassend, ge-
staltet, um die Biosignalmessvorrichtung (300) an

12. Das Verfahren nach Anspruch 10, wobei die Verar-
beitung das Betreiben eines Filters in einem Fre-
quenzband flr kapazitive Kopplungs-Aktivelektro-

1"
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den (221) umfasst, als Reaktion auf die erkannte
Verbindung, oder

wobei das Verarbeiten umfasst, das Biosignal in ei-
nem Frequenzband zwischen 0.1 Hz bis 150 Hz zu
verarbeiten, als Reaktion auf die nicht erkannte Ver-
bindung; und das Biosignal in einem Frequenzband
zwischen 5 Hz bis 35 Hz zu verarbeiten, als Reaktion
auf die erkannte Verbindung.

Das Verfahren nach Anspruch 10, wobei das Wahr-
nehmen des Biosignals umfasst, das Biosignal
durch mindestens eine Art Direktkontakt-Elektrode
wahrzunehmen; und das Verarbeiten umfasst, das
Biosignal in einem ersten Frequenzband zu verar-
beiten, als Reaktion auf die nicht erkannte Verbin-
dung, oder

wobei die Stromversorgung umfasst, Strom zu min-
destens einer kapazitiven Kopplungs-Aktivelektrode
(221) zu ubertragen; das Wahrnehmen des Biosig-
nals umfasst, das Biosignal Uber die kapazitive
Kopplungs-Aktivelektrode (221) wahrzunehmen;
und das Verarbeiten umfasst, das Biosignal in einem
zweiten Frequenzband zu verarbeiten, als Reaktion
auf die erkannte Verbindung.

Revendications

1.

Dispositif de mesure de signal biologique (200),
comprenant :

un dispositif de traitement de signal biologique
(210) configuré pour traiter un signal
biologique ; et

une unité électrode (220) configurée pour capter
le signal biologique,

le dispositif de traitement de signal biologique
(210) comprenant :

un premier connecteur de signal (211) ca-
pable de fixation de maniére amovible a
l'unité électrode (220), le premier connec-
teur de signal (211) étant configuré pour re-
cevoir le signal biologique de I'unité électro-
de (220) ;

un dispositif d’alimentation d’énergie (212)
configuré pour alimenter de I'énergie a I'uni-
té électrode (220) a travers un premier con-
necteur d’énergie (214) en réponse au dis-
positif d’alimentation d’énergie (212) relié a
l'unité électrode (220) ;

un dispositif de traitement de signal (213)
configuré pour traiter différemment le signal
biologique recgu par le premier connecteur
de signal (211) surla base du fait que I'éner-
gie est alimentée a I'unité électrode (220) ;
et
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I'unité électrode (220) comprenant :

au moins une électrode active (221) confi-
gurée pour se connecter au dispositif de
traitement de signal biologique (210),

le signal biologique étant capté a travers au
moins une électrode métallique étant une
électrode type a contact direct, lorsque le
dispositif de traitement de signal biologique
(210) et l'unité électrode (220) ne sont pas
connectés de sorte qu’aucune alimentation
en énergie n’est alimentée travers le pre-
mier connecteur d’énergie (214) a l'unité
électrode (220), et

le signal biologique étant capté a travers la-
dite électrode active (221) qui est une élec-
trode active a couplage capacitif, lorsque le
dispositif de traitement de signal biologique
(210) et l'unité électrode (220) sont connec-
tés par le premier connecteur d’énergie
(214) et un second connecteur d’énergie
respectif (223) de l'unité électrode (220) de
sorte que I'énergie alimentée depuis le dis-
positif d’alimentation d’énergie (212) est
fournie a ladite électrode a couplage capa-
citif (221) ; et

un second connecteur de signal (222) ca-
pable de fixation de maniére amovible au
premier connecteur de signal (211) du dis-
positif de traitement de signal biologique
(210), le second connecteur de signal (222)
étant configuré pour transférer le signal bio-
logique au dispositif de traitement de signal
biologique (210).

Dispositif de mesure de signal biologique selon la
revendication 1, le dispositif de traitement de signal
(213) étant en outre configuré :

pour maintenir une bande de fréquence de trai-
tement de signal d’un filtre lorsque le dispositif
d’alimentation d’énergie (212) est déconnecté
de l'unité électrode (220) ; et

pour changer la bande de fréquence de traite-
ment de signal du filtre lorsque le dispositif d’ali-
mentation d’énergie (212) est connecté a 'unité
électrode (220).

3. Dispositif de mesure de signal biologique selon la

revendication 1, le dispositif de traitement de signal
(213) étant en outre configuré :

pour fonctionner dans une premiére bande de
fréquence lorsque I'énergie n’est pas alimentée
au dispositif d’alimentation d’énergie (212) ; et
pour fonctionner dans une seconde bande de
fréequence lorsque I'énergie est alimentée de-
puis le dispositif d’alimentation d’énergie (212),
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la premiére bande de fréquence étant plus large
que la seconde bande de fréquence.

Dispositif de mesure de signal biologique selon la
revendication 1, comprenant en outre une unité de
fixation (630) configurée pour fixer le dispositif de
mesure de signal biologique (200) a au moins l'un
d’un corps ou de vétements.

Dispositif de mesure de signal biologique selon la
revendication 1, comprenant en outre un dispositif
de communication (215) configuré pour transmettre
le signal biologique traité a un dispositif externe.

Dispositif de mesure de signal biologique (300),
comprenant :

une unité électrode (320) configurée pour dé-
tecter un signal biologique ; et

un dispositif de traitement de signal biologique
(310) configuré pour traiter le signal biologique,
le dispositif de traitement de signal biologique
(310) comprenant :

un premier connecteur de signal (311) ca-
pable de fixation de maniére amovible a
l'unité électrode (320), le premier connec-
teur de signal (311) étant configuré pour re-
cevoir le signal biologique de I'unité électro-
de (320) ;

un premier connecteur d’énergie (314) con-
figuré pour recevoir I'énergie depuis l'unité
électrode (320) en réponse au premier con-
necteur d’énergie (314) qui est connecté a
un second connecteur d’énergie (323) de
I'unité électrode (320) ; et

un dispositif de traitement de signal (313)
configuré pour traiter différemment le signal
biologique regu par le premier connecteur
de signal (311) surla base du fait que I'éner-
gie est alimentée a I'unité électrode (320) ;

I'unité électrode (320) comprenant :

au moins une électrode active (321) confi-
gurée pour

se connecter au dispositif de traitement de
signal biologique (310),

le signal biologique étant capté a travers au
moins une électrode métallique étant une
électrode type a contactdirect, lorsqu’aucu-
ne énergie n'est alimentée a travers le se-
cond connecteur d’énergie (323) de l'unité
électrode (320) et le premier connecteur
d’énergie (314) du dispositif de traitement
de signal biologique (310), et

le signal biologique étant détecté a travers
ladite électrode active (321) qui est une
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électrode active a couplage capacitif, lors-
que le second connecteur d’énergie (323)
de l'unité électrode (320) et le premier con-
necteur d’énergie (314) du dispositif de trai-
tement de signal biologique (310) sont con-
nectés de sorte que I'énergie alimentée de-
puis un dispositif d’alimentation d’énergie
(324) est regue de l'unité électrode (320) ;
un second connecteur de signal (323) ca-
pable de fixation de maniére amovible au
premier connecteur de signal (311), le se-
cond connecteur de signal (323) du dispo-
sitif de traitement de signal biologique (310)
étant configuré pour transférer le signal bio-
logique au dispositif de traitement de signal
biologique (310) ; et

le dispositif d’alimentation d’énergie (324)
étant configuré pour alimenter de I'énergie
a ladite électrode active a couplage capa-
citif (321) et au second connecteur d’éner-
gie (323)

Dispositif de mesure de signal biologique selon la
revendication 6, le dispositif de traitement de signal
(313) étant en outre configuré :

pour maintenir une bande de fréquence de trai-
tement de signal d’'un filtre lorsque le premier
connecteur d’énergie (314) est déconnecté de
I'unité électrode (320), et

pour changer la bande de fréquence de traite-
ment de signal du filtre lorsque le premier con-
necteur d’énergie (314) est connecté a l'unité
électrode (320).

Dispositif de mesure de signal biologique selon la
revendication 6, le dispositif de traitement de signal
(313) étant en outre configuré

pour fonctionner dans une premiére bande de fré-
quence lorsque I'énergie n’est pas alimentée depuis
le premier connecteur d’énergie (314) ;

pour fonctionner dans une seconde bande de fré-
quence lorsque I'énergie est recue par le premier
connecteur d’énergie (314) ;

la seconde bande de fréquence étant une bande de
fréquence pour faire fonctionner une électrode acti-
ve a couplage capacitif.

Dispositif de mesure de signal biologique selon la
revendication 6, comprenant en outre : une unité de
fixation (630) configurée pour fixer le dispositif de
mesure de signal biologique (300) a au moins l'un
d’un corps ou de vétements.

Procédé de mesure d’un signal biologique, le procé-
dé comprenant :

la détermination d’'une connexion entre un se-
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cond connecteur d’énergie (223) d’'une unité
électrode (220) et un premier connecteur
d’énergie (214) d’'un dispositif de traitement de
signal biologique (210) ;

I'alimentation d’énergie a 'unité électrode (220)
en réponse a la connexion détectée ;

la détection d’un signal biologique au niveau de
l'unité électrode (220) comprenantau moins une
électrode active (221) ; et

le traitement du signal biologique détecté au ni-
veau du dispositif de traitement de signal biolo-
gique (210) sur la base du fait que I'énergie est
alimentée a l'unité électrode (220) ;

procédé caractérisé en ce que

la détection du signal biologique au niveau de
'unité électrode (220) a travers au moins une
électrode métallique qui est une électrode type
a contact direct lorsqu’aucune énergie n’est ali-
mentée a travers le premier connecteur d’éner-
gie (214) a I'unité électrode (220) ; et

la détection du signal biologique au niveau de
l'unité électrode (220) a travers ladite électrode
active (221) qui est une électrode active a cou-
plage capacitif lorsque le second connecteur
d’énergie (223) et le premier connecteur d’éner-
gie (214) sont connectés de sorte que I'énergie
alimentée depuis un dispositif d’alimentation
d’énergie (212) est fournie a ladite électrode a
couplage capacitif (221).

Procédé selon la revendication 10, le traitement
comprenant : le maintien d’'une bande de fréquence
de traitementde signal d’'unfiltre enréponse al’éner-
gie qui n’est pas alimentée a I'unité électrode (220) ;
et le changement de la bande de fréquence de trai-
tement de signal du filtre en réponse a I'énergie qui
est alimentée a I'unité électrode (220), ou

le traitement du signal biologique dans une premiere
bande de fréquence en réponse a la connexion qui
n’est pas détectée ; et le traitement du signal biolo-
gique dans une seconde bande de fréquence en ré-
ponse a la connexion qui est détectée.

Procédé selon la revendication 10, le traitement
comprenant le fonctionnement d’un filtre dans une
bande de fréquence pour I'électrode active a cou-
plage capacitif (221) en réponse a la connexion qui
est détectée, ou

le traitement comprenant le traitement du signal bio-
logique dans une bande de fréquence entre 0,1 Hz
a 150 Hz en réponse a la connexion qui n'est pas
détectée ; et le traitement du signal biologique dans
labande de fréquence entre 5Hza 35 Hzenréponse
a la connexion qui est détectée.

Procédé selon la revendication 10, la détection du
signal biologique comprenant la détection du signal
biologique a travers ladite électrode de type a con-
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tact direct ; et le traitement comprenant le traitement
du signal biologique dans une premiere bande de
fréquence en réponse a la connexion qui n’est pas
détectée, ou

I’énergie d’alimentation comprenant I'alimentation
d’énergie a ladite électrode active a couplage capa-
citif (221) ; la détection du signal biologique compre-
nantla détection du signal biologique a traversI'élec-
trode active a couplage capacitif (221) ; et le traite-
ment comprenant le traitement du signal biologique
dans une seconde bande de fréquence en réponse
a la connexion qui est détectée.
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