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(57) ABSTRACT

A textile electrode kit mounted to the clothing includes a
contact-type electrode or a non-contact electrode, and the
textile electrode kit may be mounted to a clothing having a
lower fixed member configured to reduce a motion artifact
and a partially three-dimensional clothing structure by means
of sewing. On occasions, the textile electrode kit having a
non-contact electrode may be inserted into and used in an
electrode-mounting pocket or an electrode-mounting tunnel
formed at the clothing. The textile electrode kit of the present
disclosure may detect various kinds of bio signals such as a
heart activity signal, an electrocardiogram (ECG) signal, an
electromyogram signal, a breathing signal or the like.
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CLOTHING WITH MINIMIZED MOTION
ARTIFACT HAVING TEXTILE ELECTRODE
KIT MOUNTED THERETO

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No, 10-2013-0106380
filed on Sep. 5, 2013 in the Korean Intellectual Property
Office, the disclosure of which is incorporated herein by
reference in its entirety,

TECHNICAL FIELD

[0002] The following disclosure relates to clothing with a
minimized motion artifact to which a textile electrode kit is
mounted, which includes a textile electrode kit having a con-
ductive textile-based bio signal measurement sensor, and a
clothing structure configured to stably detect a bio signal such
as a heart activity signal and an electrocardiogram (ECG) of
a subject person in a non-restrictive and non-invasive way
with aminimized motion artifact during ordinary activities by
mounting the textile electrode kit to the clothing.

BACKGROUND

[0003] A patient suffering from a chronic disease such as a
cardiac disease should monitor his/her health state, and for
this, the patient should directly visit a hospital inconveniently
with great costs.

[0004] Incase ofexisting sensors, accuracy ofheart activity
signal measurement deteriorates if a contact point between an
electrode and a human body deviates dueto a motion of a user.
In addition, such existing sensors are inconvenient since they
should be mounted to excessively press a human body for a
long time. These sensors are not suitable for continuous mea-
surement at daily life.

[0005] Korean Patent Registration No. 10-0863064 or the
like proposes a bio-signal measurement clothing to which an
electrode is mounted. This clothing includes at least one
electrode integrally coupled to the inner side of the clothing
and coming into contact with the skin surface to detect a bio
signal. However, if a human body moves while the electrode
integrated with the clothing is detecting a bio signal in contact
with the human body, a signal with much motion artifact is
detected, which deteriorates accuracy and precision in analy-
sis of the detected bio signal. In other words, even though bio
signal may be detected non-restrictively, non-Invasively and
continuously by using the existing clothing integrated with an
electrode, since a gap is inevitably present between the elec-
trode and the human body due to bent portions of the human
body, if the human body moves, the electrode moves accord-
ingly and thus the motion artifactincreases as much dueto the
gap.

[0006] Therefore, there is needed clothing with a mini-
mized motion artifact to which a textile electrode kit is
mounted, which may measure a bio signal through clothing in
a non-restrictive, non-invasive and continuous way anytime
and anywhere while minimizing a measurement artifact
caused by a motion of the user.

[0007] Inthe textile electrode kit of the present disclosure,
a non-contact electrode as well as a contact-type electrode,
which has been widely used in the art from the past, is used.
[0008] Inthe presentdisclosure, as a non-contact electrode,
a coil-type magnetic induction sensor is used. In relation to
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the coil-type magnetic induction sensor, the inventors of the
present disclosure have a patent right for Korean Patent Reg-
istration No. 10-1302600 which is directed to a conductive
textile-based bio signal measurement sensor.

[0009] FIG. 1 is a diagram for illustrating a configuration
for detecting a volume change according to a change of induc-
tance by using the conductive textile-based bio-signal mea-
surement sensor disclosed in Korean Patent Registration No.
10-1302600.

[0010] An inductor-type bio-signal measurement sensor 40
is mounted, and a signal detector 30 is mounted to an outer
side of the inductor-type bio-signal measurement sensor. The
detector includes an oscillating unit 50 and a demodulating
unit 70.

[0011] Theoscillating unit 50 is composed of an oscillation
circuit having L and C to transmit a vibration signal to the
inductor-type bio-signal measurement sensor 40.

[0012] The inductor-type bio-signal measurement sensor
40 is configured to maximize sensitivity by disposing a fer-
romagnetic substance core capable of focusing a magnetic
flux on a center portion of the coil. In other words, a volume
of interest (VOI) may cause a temporal variation, formed by
a geometric structure of a coil sensor, namely influenced by a
magnetic force, and the conductive textile-based bio-signal
measurement sensor 40 senses a change of eddy current
caused by electric conductivity of a substance located in the
volume.

[0013] If the inductor-type bio-signal measurement sensor
40 receives a vibration signal, a magnetic field of a time-
varying function is formed in a living body in the volume of
interest (VOI) 20, and the generated magnetic field creates an
eddy current in the substance. The inductance of the sensor is
influenced by a movement of a detection target. Therefore, a
vibration signal of the heart muscle causes a change of induc-
tance of the coil, and this signal is transmitted through the
oscillating unit 50 to the demodulating unit 70.

[0014] The demodulating unit 70 removes a vibration sig-
nal applied to the inductor-type bio signal measurement sen-
sor 40 from the above signal to detect only a bio signal.
[0015] In detail, a magnetic field is formed by a current
minutely flowing on the coil of the inductor-type bio-signal
measurement sensor 40. The magnetic field varying accord-
ing to time induces an eddy current in a detection target (or, in
a human body), and the formed induced current generates a
minute magnetic field in a direction opposite to the magnetic
field formed at the coil. The change of the magnetic field of
the coil of the inductor-type bio-signal measurement sensor
40 results in a variation of the inductance (the induced mag-
netic field) of the coil. To detect the variation, the oscillating
unit 50 serving as an oscillation circuit is provided to regard
the coil of the inductor-type bio-signal measurement sensor
40 as an inductor circuit, and in this case, a frequency modu-
lation representing a variation of a frequency of an oscillator
exhibited due to a movement of a detection target (in a human
body). As one of detection methods, the demodulating unit 70
may trace a modulated frequency by using a phase-locked
loop (PLL). If this frequency demodulation is used, a move-
ment of the detection target is exhibited as a PLL output,
which allows a movement of the heart to be measured.

SUMMARY

[0016] Anembodiment of the present disclosure is directed
to providing clothing with a minimized motion artifact to
which a textile electrode kit is mounted, which includes a
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textile electrode kit composed of a conductive textile-based
bio signal measurement sensor or the like, and a clothing
structure configured to stably detect a bio signal such as a
heart activity signal and an electrocardiogram (ECG) of a
subject person in a non-restrictive and non-invasive way with
a minimized motion artifact during ordinary activities by
mounting the textile electrode kit to the clothing.

[0017] Another embodiment of the present disclosure is
directed to providing clothing with a minimized motion arti-
fact to which a textile electrode kit is mounted, in which the
textile electrode kit mounted to the clothing is composed of a
contact-type bio-signal measurement sensor and attached to
the clothing by using a sewing thread, other materials or
subsidiary materials.

[0018] Another embodiment of the present disclosure is
directed to providing clothing with a minimized motion arti-
fact to which a textile electrode kit is mounted, in which when
the textile electrode kit mounted to the clothing is a non-
contact bio-signal measurement sensor, the textile electrode
kit is attached to the clothing by means of a sewing thread,
other materials or subsidiary materials or is inserted into a
tunnel provided at a clothing body part.

[0019] Another embodiment of the present disclosure is
directed to providing clothing with a minimized motion arti-
fact to which a textile electrode kit is mounted, in which the
textile electrode kit is mounted to the clothing with a partially
three-dimensional clothing structure so that the textile elec-
trode is closely adhered to bent portions of a human body.

[0020] Another embodiment of the present disclosure is
directed to providing clothing with a minimized motion arti-
fact to which a textile electrode kit mounted, in which the
textile electrode kit is mounted to the clothing using a design
element such as a sleeve structure or a neckline structure
which does not give an influence on stable detection of a bio
signal during daily life.

[0021] In an aspect of the present disclosure, there is pro-
vided clothing to which a textile electrode kit for detecting a
bio signal is mounted, which includes: elastic members
respectively located below right and left under-armpits or
right and left chests and made of an elastic material; a front
center band made of an non-elastic material with a band shape
and located at a front sheet of the clothing, one end of the front
center band being mounted to one end of the left elastic
member, the other end of the front center band being mounted
to one end of the right elastic member; a back center band
made of an non-elastic material with a band shape and located
at arear sheet of the clothing, one end of the back center band
being mounted to the other end of the left elastic member, the
other end of the back center band being mounted to the other
end of the right elastic member; and a back lower central dart
vertically extending from a center of a lower end of the back
center band to a waist portion.

[0022] In addition, the clothing according to an embodi-
ment of the present disclosure may further include: a chest
center elastic member located at a center of the front center
band and made of an elastic material; a left front center band
made of an non-elastic material, one end of the left front
center band being mounted to one end of the left elastic
member, the other end of the left front center band being
mounted to one end of the chest center elastic member; and a
right front center band made of an non-elastic material, one
end of the right front center band being mounted to one end of
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the right elastic member, the other end of the right front center
band being mounted to the other end ofthe chest center elastic
member.

[0023] In addition, the clothing according to an embodi-
ment of the present disclosure may further include a front
upper central dart vertically extending from a neckline center
of the front sheet to a lower end of the chest center elastic
member.

[0024] In addition, the clothing according to an embodi-
ment ofthe present disclosure may further include at least one
of: a first vertical support unit made of an non-elastic material
with a band shape and vertically mounted from an interme-
diate portion between a neckline center of the front sheet and
a point where the neckline meets a shoulder line to an upper
portion of the front center band; and a second vertical support
unit made of an non-elastic material with a band shape and
vertically mounted from an intermediate portion between a
lower center of the front center band and one end or the other
end of the front center band to a lower end of the front sheet.
[0025] In addition, the clothing according to an embodi-
ment of the present disclosure may further include: a waste
sideline elastic members located at right and left side seams of
a waist portion and made of an elastic material; a front
abdominal band made of an non-elastic material with a band
shape and located at the front sheet, one end of the front
abdominal band being mounted to one end of the left waste
sideline elastic member, the other end of the front abdominal
band being mounted to one end of the right waste sideline
elastic member; and a back abdominal band made of an
non-elastic material with a band shape and located at the rear
sheet, one end of the back abdominal band made being
mounted to the other end of the left waste sideline elastic
member, the other end of the back abdominal band being
mounted to the other end of the right waste sideline elastic
member.

[0026] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, a textile electrode kit may be
mounted to the front center band or the back center band.
[0027] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, a textile electrode kit may be
mounted to the front center band, the back center band, the
front abdominal band or the back abdominal band.

[0028] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, at least one of the front center
band and the back center band may be disposed at an inner
side of the clothing which comes into contact with the skin.
[0029] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, a sleeve portion connecting the
shoulder and the arm of the clothing may be formed with a
mesh structure, a slit structure, a cut-out structure, a folding
structure or a pleat structure.

[0030] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, a neck girth of the clothing
may be formed with a mesh structure, a slit structure, a cut-out
structure, a folding structure or a pleat structure.

[0031] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, the textile electrode kit may
include: an electrode having a surface electrode and coming
into contact with the skin to detect a bio signal; a lower fixed
member having one surface to which the electrode is
mounted; a three-dimensional structure mounted to the other
surface of the lower fixed member; a signal detection module
located on the three-dimensional structure and mounted in a
housing to amplify the bio signal received from the electrode
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and remove artifact therefrom; and an upper cover member
configured to surround the signal detection module and hav-
ing a rim which is sewed or attached together with a rim of the
lower fixed member.

[0032] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, the textile electrode kit may
include: an electrode having a spiral coil formed on a con-
mounted textile sheet to receive an oscillation signal from an
oscillation circuit and output the oscillation signal including
the bio signal; a three-dimensional structure located on the
electrode; a signal detection module located on the three-
dimensional structure and mounted in a housing, the signal
detection module including an electrode driving unit which
has the oscillation circuit to output the oscillation signal, the
signal detection module detecting the bio signal from the
oscillation signal which is received from the electrode and
includes the bio signal, the signal detection module amplify-
ing the detected bio signal and removing artifact therefron;
and an upper cover member configured to surround the signal
detection module and having arim which is sewed or attached
together with a rim of the coil-mounted textile sheet or sewed
or attached together with of a lower fixed member located
below the electrode.

[0033] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, the textile electrode kit may
include: an electrode having a spiral coil formed on a coil-
mounted textile sheet to receive an oscillation signal from an
oscillation circuit and output the oscillation signal including
the bio signal; a three-dimensional structure located above a
lower fixed member and below the electrode; and an upper
cover member configured to surround the electrode and hav-
ing a rim which is sewed or attached together with a rim of the
lower fixed member.

[0034] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, the textile electrode kit may
include: an electrode having a spiral coil formed on a coil-
mounted textile sheet to receive an oscillation signal from an
oscillation circuit and output the oscillation signal including
the bio signal; a three-dimensional structure located below
the electrode; and a lower fixed member having one surface to
which the three-dimensional structure is mounted, the lower
fixed member having a rim which is sewed together with a rim
of the coil-mounted textile sheet.

[0035] Inaddition, in the clothing according to an embodi-
ment of the present disclosure, upper and lower portions of
two textiles may be sewed to form an electrode-mounting
tunnel having right and left openings, and the textile electrode
kit may be installed in the electrode-mounting tunnel.

[0036] If the clothing with a minimized motion artifact to
which a textile electrode kit is mounted according to the
present disclosure is used, the textile electrode kit is com-
posed of a conductive textile-based bio signal measurement
sensor or the like to detect a bio signal in a non-restrictive
way, and a clothing structure is configured to stably detect a
bio signal such as a heart activity signal and an electrocardio-
gram (ECG) of a subject person in a non-restrictive and on-
invasive way with a minimized motion artifact during ordi-
nary activities by mounting the textile electrode kit to the
clothing, thereby allowing stable signal detection with
enhanced accuracy in a non-restrictive and non-invasive way.

[0037] In addition, in the present disclosure, if the textile
electrode kit mounted to the clothing is a contact-type bio-
signal measurement sensor, the textile electrode kit is

Mar. 5, 2015

attached to the clothing by using a sewing thread as well as a
specific clothing structure, thereby minimizing a motion arti-
fact in the detected signal.

[0038] In addition, in the present disclosure, if the textile
electrode kit mounted to the clothing is a non-contact bio-
signal measurement sensor, the textile electrode kit is
attached to the clothing by means of a sewing thread as well
as a specific clothing structure or is inserted into a tunnel
provided at a clothing body part. In addition, a non-contact
bio-signal measurement sensor such as a con-type magnetic
induction sensor is used to detect a signal in a non-restrictive
and non-invasive, thereby allowing detection of a signal with
a minimized motion artifact.

[0039] In addition, in the present disclosure, the textile
electrode kit is mounted to the clothing with a partially three-
dimensional clothing structure for minimizing a motion arti-
fact so that the textile electrode is closely adhered to bent
portions of a human body, thereby ensuring a wearing com-
fortand easy activities and allowing detection of a signal with
a minimized motion artifact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIG. 1 is a diagram for illustrating the concept of a
conductive textile-based bio signal measurement sensor dis-
closed in Korean Patent Application No. 10-2012-0092695.
[0041] FIG. 2a shows a structure of clothing with a mini-
mized motion artifact, to which a textile electrode kit is
mounted according to a first embodiment of the present dis-
closure.

[0042] FIG. 25 shows a structure of clothing with a mini-
mized motion artifact, to which a textile electrode kit is
mounted according to a second embodiment of the present
disclosure.

[0043] FIG. 2¢ show structures of clothing with a mini-
mized motion artifact, to which a textile electrode kit is
mounted according to another embodiment of the present
disclosure.

[0044] FIG. 2d is a diagram for illustrating a decrease of a
motion artifact according to a vertical movement at a hori-
zontal band in the present disclosure.

[0045] FIG. 2e is a diagram for illustrating a decrease of a
motion artifact according to a horizontal movement at a ver-
tical band in the present disclosure.

[0046] FIG. 2f'is a diagram for illustrating a decrease of a
motion artifact according to a horizontal movement at a dart
vertically located in the present disclosure.

[0047] FIG. 2g is a diagram for illustrating a decrease of a
motion artifact according to a movement of the arm at a sleeve
portion in the present disclosure.

[0048] FIG. 27 is a diagram for illustrating a decrease of a
motion artifact according to a movement of the cervical spine
at a neck girth in the present disclosure.

[0049] FIG. 3a shows an example of a textile electrode kit
according to an embodiment of the present disclosure.
[0050] FIG. 35 is a diagram for illustrating an example of
clothing to which the textile electrode kit of FIG. 3a is
applied.

[0051] FIG. 4a is a diagram for illustrating a textile elec-
trode kit having a three-dimensional structure below a non-
contact electrode according to an embodiment of the present
disclosure.
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[0052] FIG. 4b is a diagram for illustrating a textile elec-
trode kit having a three-dimensional structure below a non-
contact electrode according to another embodiment of the
present disclosure.

[0053] FIG. 5a is a diagram for illustrating a textile elec-
trode kit having a three-dimensional structure above a non-
contact electrode according to an embodiment of the present
disclosure.

[0054] FIG. 5% is a diagram for illustrating a textile elec-
trode kit having a three-dimensional structure above a non-
contact electrode according to another embodiment of the
present disclosure.

[0055] FIG. 6is a diagram for illustrating a textile electrode
kit when the electrode of FIG. 3a is a contact-type electrode
sewed together with the clothing.

[0056] FIG. 7a is a diagram for illustrating a role of a
three-dimensional structure, in case of a textile electrode kit
having the three-dimensional structure above the electrode, in
the present disclosure.

[0057] FIG. 7b is a diagram for illustrating a role of a
three-dimensional structure, in case of a textile electrode kit
having the three-dimensional structure below the electrode,
in the present disclosure.

[0058] FIG. 8is a block diagram for illustrating a configu-
ration of a signal detection module having a non-contact
electrode.

[0059] FIG.9is a block diagram for illustrating a configu-
ration of the signal detection module having a contact-type
electrode.

[0060] FIG. 10 is a diagram for illustrating an electrode-
mounting tunnel for mounting the textile electrode kit to the
clothing according to the present disclosure.

[0061] FIG. 11 is a diagram for illustrating a case in which
the textile electrode kit is inserted into the electrode-mount-
ing tunnel of FIG. 10.

[0062] FIG. 12 shows an example of the non-contact elec-
trode employed in the present disclosure.

[0063] FIG. 13 shows structures of clothing with a mini-
mized motion artifact having a front rectangular non-elastic
unit in the present disclosure.

[0064] FIG. 14a shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has a chest tunnel.

[0065] FIG. 145 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has a vertical support unit and a chest
tunnel.

[0066] FIG. 14¢ shows another example of a case in which
the clothing to which a textile kit is mounted according to the
present disclosure has a vertical support unit and a chest
tunnel.

[0067] FIG. 15 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has an abdominal tunnel.

[0068] FIG. 16 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has two chest electrode-mounting pockets.
[0069] FIG. 17 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has four electrode-mounting pockets at the
front sheet.
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[0070] FIG. 18 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has three electrode-mounting pockets at
the front sheet.

[0071] FIG. 19 shows a structure of clothing with a mini-
mized motion artifact, which has an armband-type band
according to another embodiment of the present disclosure.
[0072] FIG. 20 shows an example of a structure of clothing
with a minimized motion artifact, which has various kinds of
chest center portions according to the present disclosure, in
which Portion (a) of FIG. 20 shows an example of clothing
having an asterisk-shaped chest center portion 320 and an
asterisk-shaped back center portion 330, Portion (b) of FIG.
20 shows an example of clothing having a A-type chest center
portion 340 and a A-type back center portion 350, and Portion
(c) of FIG. 20 shows an example of clothing having a smock-
ing chest center portion 360.

[0073] FIG. 21 shows an example of comparison results of
the degree of'a motion artifact decrease, obtained by detecting
a heart activity signal from the clothing with a minimized
motion artifact according to the present disclosure and gen-
eral clothing.

DETAILED DESCRIPTION OF EMBODIMENTS

[0074] Hereinafter, clothing with a minimized motion arti-
fact to which a textile electrode kit is mounted according to
the present disclosure will be described in detail with refer-
ence to the accompanying drawings.

[0075] In the present disclosure, the textile electrode kit
mounted to the clothing includes a contact-type electrode ora
non-contact electrode, and the textile electrode kit may be
mounted to a clothing having a lower fixed member config-
ured to reduce a motion artifact and a partially three-dimen-
sional clothing structure by means of sewing. On occasions,
the textile electrode kit having a non-contact electrode may be
inserted into and used in an electrode-mounting pocket or an
electrode-mounting tunnel formed at the clothing. The textile
electrode kit of the present disclosure may detect various
kinds of bio signals such as a heart activity signal, an electro-
cardiogram (ECG) signal, an electromyogram signal, a
breathing signal or the like.

[0076] FIG. 2a shows a structure of clothing with a mini-
mized motion artifact, to which a textile electrode kit is
mounted according to a first embodiment of the present dis-
closure.

[0077] InFIG. 2a, a front center band 211 and a back center
band 231 are connected through right and left elastic mem-
bers 221. The front center band 211 has a chest center elastic
member 219 at a center portion, a left front center band 215 at
a left side of the chest center elastic member 219, and a right
front center band 216 at a right side of the chest center elastic
member 219. A front upper central dart 227 which is a vertical
cut line formed from a neckline center of a front sheet to a
lower end of the front center band 211, namely a lower end of
the chest center elastic member 219, is provided, and a back
lower central dart 228 which is a vertical cut line formed from
a center of the lower end of the back center band 231 to the
waist portion is provided. On occasions, a rear upper center
dart (not shown) may also be provided at an upper portion of
the rear sheet, similar to the front upper central dart 227.
[0078] The elastic member 221 is located below right and
left armpits or right and left chests, connects the front center
band 211 to the back center band 231, and is made of an
elastic material. For this reason, even though the front center
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band 211 and the back center band 231 made of non-elastic
material are provided at the front and rear sheets, easier
motion may be ensured.

[0079] Inthe present disclosure, the elastic material means
a material with good elasticity, opposite to an non-elastic
property, for example a knitted textile containing at least 3%
of polyurethane (spandex), a knitted fabric such as rib orga-
nization or accordion organization, an embroidered fabric
containing at least 5% of elastic thread, an elastic band, rub-
ber bands with various widths, smocking or the like.

[0080] The elastic member 221 may be an under-armpit
elastic member 221a disposed below the right and left armpits
as shown in Portion (a) of FIG. 2a or an under-chest elastic
member 2215 disposed below the right and left chests as
shown in (b) of FIG. 24. The elastic member 211 is made of
highly-stretchable material or elastic material.

[0081] The under-armpit elastic member 221a may have a
width (vertical) of at least 5 cm to 10 ¢cm and a breadth
(horizontal) of Y& of a minimum chest size to %4 of a maximum
chest size, and the breadth and width (vertical) of the under-
armpit elastic member 2214 may vary depending on the mate-
rial. The under-armpit elastic member 221a is located at a
point where a bust line crosses with a side seam.

[0082] The under-chest elastic member 2215 may be par-
ticularly disposed below both breasts of a woman, for cloth-
ing of a woman. This under-chest elastic member 2215 is
disposed between the side seams and the center of breasts and
is located in consideration of a body type of a wearer. At this
time, a neckline of the woman clothing may have a halter
structure.

[0083] The front center band 211 crosses the chest portion
at the front sheet and is connected from a lower portion of the
left armpit to a lower portion of the right armpit with a band
shape. In case of a woman clothing, the front center band 211
may extend to the neckline so as to be disposed above the
breasts.

[0084] Aleft front center band 215, a right front center band
216 and a chest center elastic member 219 are provided.
[0085] One of the left front center band 215 is mounted to
the left elastic member 221, and the other end is mounted to
one end of the chest center elastic member 219 through a
lower portion of the left chest.

[0086] One end of the right front center band 216 is
mounted to the right elastic member 221, and the other end is
mounted to the other end of the chest center elastic member
219 through a lower portion of the right chest.

[0087] Theleft front center band 215, the right front center
band 216 and the back center band 231 are made of non-
elastic or low-elastic material in regions used for mounting
electrodes, and the other regions are made of elastic material
so that the electrodes are shaken as small as possible dueto a
movement of a human body.

[0088] The front center band 211 and the back center band
231 may have a width (vertical) of at least S cm to 10 cm and
a breadth (horizontal) of ¥4 of a minimum chest size to ¥ of
a maxinum chest size and be located at a bust line. In par-
ticular, the front center band 211 is installed to cover a point
located at aleft side by 3 to 5 cm from a cross point of the bust
line and the front center.

[0089] The front upper central dart 227 is formed to be fit
(closely adhered) to a chest surface according to a three-
dimensional structure of the cleavage between breasts. In
particular, since a top clothing is spaced more at the cleavage
portion in comparison to other portions, the chest center
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elastic member 219 made of an elastic material is provided,
and the front upper central dart 227 passes through the center
portion of the chest center elastic member 219 so as to be fit
to the body (the chest) and ensure more convenient motion.
[0090] Theback center band 231 has a band shape, and one
end of the back center band 231 is mounted to the left elastic
member 221 at the rear sheet, and the other end is mounted to
the right elastic member 221, across a back center portion.
[0091] Theback lower central dart 228 is provided to be fit
(closely adhered) to a waste surface according to a three-
dimensional structure of a spinal curvature of the waist por-
tion in consideration of a concave portion along the spine
between the back lower portion and the waste.

[0092] Generally, a dart is formed by folding a planar fabric
as in a clothing pattern to give a three-dimensional feeling,
and the front upper central dart 227 and the back lower central
dart 228 may have different locations and sizes according to
aportion which demands close adhesion between the clothing
and the surface of the human body. Thus, the front upper
central dart 227 and the back lower central dart 228 are
fabricated suitable for various curves such as cleavage or
spine.

[0093] Meanwhile, at least one ofthe front central band 221
and the back central band 231 may be formed at an inner side
surface of the clothing, namely at a surface which comes into
contact with the skin. Therefore, the front central band 221
and the back central band 231 do not outstand, and electrodes
may be disposed at the front central band 221 or the back
central band 231 to make direct contact with the skin.
[0094] FIG. 25 shows a structure of clothing with a mini-
mized motion artifact, to which a textile electrode kit is
mounted according to a second embodiment of the present
disclosure.

[0095] InFIG. 25, the back center band 231, the back lower
central dart 228 and the elastic member 221 are substantially
identical to those of FIG. 2a.

[0096] In FIG. 25, the front center band 211 and the back
center band 231 are connected through the right and left
elastic members 221 and includes a first vertical support unit
205 vertically extending from the neckline to an upper portion
of the front center band 211 and a second vertical support unit
206 vertically extending from a lower portion of the front
center band 211 to the front lower end 209.

[0097] Here, the front center band 211 is made of non-
elastic material, and one end of the front center band 211 is
mounted to one end of the left elastic member 221, and the
other end is mounted to one end of the right elastic member
221.

[0098] The back center band 231 is made of non-elastic
material, and one end of the back center band 231 is con-
nected to the other end of the left elastic member 221, and the
other end is mounted to the other end of the right elastic
member 221, across the back center portion.

[0099] The front center band 211 and the back center band
231 are used for mounting electrodes and are configured to be
shaken as small as possible due to a movement of a human
body.

[0100] The first vertical support unit 205 is made of non-
elastic material and supports the front center band 211 to
reduce a movement of the front center band 211 due to a
movement of a human body together with the second vertical
support unit 206. The first vertical support unit 205 is verti-
cally mounted from an intermediate portion between a neck-
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line center of the front sheet and a point where the neckline
meets a shoulder line to an upper portion of the front center
band 211.

[0101] The second vertical support unit 206 is made of
non-elastic material and supports the front center band 211 to
reduce a movement of the front center band 211 due to a
movement of a human body together with the first vertical
support unit 205. The second vertical support unit 206 is
vertically mounted from a corresponding portion of the first
vertical support unit 205 (an intermediate portion between a
lower center of the front center band 211 and one end or the
other end of the front center band 211) to the front lower end
209, at a lower portion of the front center band 211.

[0102] The first vertical support unit 205 and the second
vertical support unit 206 are made of non-elastic material or
low-elastic material and have a width (vertical) from the front
neckline to a horizontal line. The width varies depending on
a human body. The breadth (horizontal) is 2 cm to 10 cm and
varies depending on a size of an attached electrode. The first
vertical support unit 205 and the second vertical support unit
206 are located to form a straight line with a center of an
electrode mounted to the front center band 211.

[0103] Thefrontcenter band 211, the back center band 231,
the first vertical support unit 205 and the second vertical
support unit 206 are made of non-elastic material, and other
portions are made of elastic material.

[0104] On occasions, a third vertical support unit (not
shown) may be further provided at the rear sheet to corre-
spond to the first vertical support unit 205 of the front sheet,
and a fourth vertical support (not shown) may be further
provided at the rear sheet to correspond to the second vertical
support unit 206 of the front sheet.

[0105] FIG. 2¢ show structures of clothing with a mini-
mized motion artifact, to which a textile electrode kit is
mounted according to another embodiment of the present
disclosure.

[0106] Portion (a) of FIG. 2¢ is substantially identical to
FIG. 2k from which the second vertical support unit 206 is
excluded, and thus is not described in detail here.

[0107] Portion (b) of FIG. 2¢ includes all components of
FIG. 26 and further includes a front abdominal band 241 and
a waste sideline elastic members 229. On occasions, a back
abdominal band (not shown) may also be further provided.
[0108] Here, the waste sideline elastic member 229 is made
of elastic material (for example, an elastic band) and mounted
to side seams of the right and left waist portion to connect the
front abdominal band 241 and the back center band (not
shown) or connect the front abdominal band 241 to the rear
sheet so as to ensure easily motion even though the front
abdominal band 241 made of non-elastic material is provided.

[0109] The front abdominal band 241 is made of non-elas-
tic material and disposed at the front sheet of the clothing with
a band shape. One end of the front abdominal band 241 is
mounted to one end of the left waste sideline elastic member
229, and the other end is mounted to one end of the right waste
sideline elastic member 229, across the abdominal area.

[0110] The back abdominal band (not shown) is made of
non-elastic material and disposed at the rear sheet of the
clothing with a band shape. One end of the back abdominal
band is mounted to the other end of the left waste sideline
elastic member 229, and the other end is mounted to the other
end of the right waste sideline elastic member 229, across the
back waist portion.
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[0111] Portion (c) of FIG. 2¢ is substantially identical to
Portion (b) of FIG. 2¢ from which the front center band 211,
the back center band 231 and the under-armpit elastic mem-
ber 221 are excluded, and all components of Portion (¢) of
FIG. 2c areidentical to those of Portion (b) of FIG. 2c and thus
not described in detail here.

[0112] Inthepresentdisclosure, as shown in FIGS. 2a to 2¢,
contact-type electrodes or non-contact electrodes may be
mounted to the front center band 211, the back center band
231, the front abdominal band 241 and the back abdominal
band (not shown) to detect a bio signal. If a contact-type
electrode is mounted, the contact-type electrode may be
mounted to a portion of the front center band 211, the back
center band 231, the front abdominal band 241 and the back
abdominal band (not shown), which comes into contact with
the skin. If a non-contact electrode is mounted, the non-
contact electrode may be mounted to an outer surface of the
front center band 211, the back center band 231, the front
abdominal band 241 and the back abdominal band (not
shown) (namely, a surface opposite to the surface in contact
with the human body).

[0113] Inaddition, inFIGS. 2ato 2¢, a pocket or tunnel may
be provided at the front center band 211, the back center band
231, the front abdominal band 241 and the back abdominal
band (not shown), and an electrode may be mounted in the
pocket or the tunnel to detect a bio signal.

[0114] InFIGS.2ato2c,thefrontcenter band 211, the back
center band 231, the front abdominal band 241 and the back
abdominal band (not shown) are depicted as a structure for
mounting an electrode, but the present disclosure is not lim-
ited thereto, and the present disclosure may have various
structures for mounting an electrode.

[0115] FIG. 2d is a diagram for illustrating a decrease of a
motion artifact according to a vertical movement (upper and
lower movement) at a horizontal band in the present disclo-
sure.

[0116] Ifahorizontal bandlocated horizontally at the cloth-
ing and made of non-elastic material like the front center band
211, the back center band 231, the front abdominal band 241
and the back abdominal band (not shown) is mounted, since
the horizontal band is continuous in a horizontal direction, a
horizontal movement of a human body (a horizontal vector) is
transferred as it is. In other words, a motion artifact according
to the horizontal movement of a human body (namely, right
and left movement) (a horizontal vector) is transferred as it is.

[0117] However, the lop surface 194 and the bottom surface
195 of the horizontal band are connected to the elastic mate-
rial, respectively. Even though the top surface 194 is con-
nected to the upper portion of the top surface 194, made of
elastic material, the connection portion is a discontinuous
portion where the material of the top surface 194 and the
material of the upper portion of the top surface 194 are not
continuous. Similarly, the connection portion connecting the
bottom surface 195 to the lower portion of the bottom surface
195, made of elastic material, is a discontinuous portion
where the material of the bottom surface 195 and the material
of the lower portion of the bottom surface 195 are not con-
tinuous any more.

[0118] A vertical movement of a human body (a vertical
vector) is substantially not transferred when meeting the dis-
continuous portion. Therefore, a motion artifact according to
the vertical movement of a human body (namely, upper and
lower movement) (a vertical vector) is reduced.
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[0119] FIG. 2e is a diagram for illustrating a decrease of a
motion artifact according to a horizontal movement (right and
left movement) at a vertical band in the present disclosure.
[0120] If a vertical band located vertically at the clothing
and made of non-elastic material like the first vertical support
unit 205 and the second vertical support unit 206 is mounted,
since the vertical band is continuous in a vertical direction, a
vertical movement of a human body (vertical vector) is trans-
ferred as it is. In other words, a motion artifact according to
the vertical movement of a human body (namely, upper and
lower movement) (a vertical vector) is transferred as it is.
[0121] However, the left side surface 196 and the right side
surface 197 of the vertical band are connected to the elastic
material, respectively. Even though the left side surface 196 is
connected to the left side portion of the left side surface 196,
made of elastic material, the connection portion is a discon-
tinuous portion where the material of the left side surface 196
and the material of the left side portion of the left side surface
196 are not continuous. Similarly, the connection portion
connecting the right side surface 197 to the right side portion
of the right side surface 197, made of elastic material, is a
discontinuous portion where the material of the right side
surface 197 and the material of the right side surface of the
right side surface 197 are not continuous any more.

[0122] A horizontal movement of a human body (a hori-
zontal vector) is substantially not transferred when meeting
the discontinuous portion. Therefore, a motion artifact
according to the horizontal movement of a human body
(namely, right and left movement) (a horizontal vector) is
reduced.

[0123] FIG. 2fis a diagram for illustrating a decrease of a
motion artifact according to a horizontal movement (right and
left movement) at a dart vertically located in the present
disclosure.

[0124] Iftheclothing has adartlocated in alength direction
(a longitudinal direction), both sides of the dart are discon-
tinuous. In other words, since the dart is located vertically, a
horizontal movement of a human body is reduced when col-
liding with the dart. However, a vertical movement of a
human body is transferred as it is since there is no obstacle.
Therefore, if a dart located in a vertical direction is provided,
a motion artifact according to the horizontal movement of a
human body (namely, right and left movement) (a horizontal
vector) is reduced.

[0125] FIG. 2g is a diagram for illustrating a decrease of a
motion artifact according to a movement of the arm at a sleeve
portion in the present disclosure.

[0126] A sleeve portion 410 of the clothing may be formed
with a mesh structure having a net pattern, a slit structure
having a narrow and long groove, a cut-out structure formed
by greatly cutting out a partial portion, a folding structure
having a pleat or a pleat structure. If a wearer of the clothing
moves the arm, the body sheet of the clothing moves accord-
ing to the movement of the arm. At this time, if the sleeve
portion 410 has a mesh structure, a slit structure or a cut-out
structure so that a hole is formed through the sleeve portion
410 which connects the shoulder and the arm of the clothing,
even though the arm is moved, only the sleeve portion 410 is
shrunken or expand so that the body sheet of the clothing does
not move, thereby reducing a motion artifact according to the
movement of the arm.

[0127] Inthe same principle, if the sleeve portion 410 has a
folding structure or a pleat structure so that a pleat (not
shown) is formed at the sleeve portion 410, as the pleat is
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folded or unfolded according to the movement of the arm, a
motion artifact according to the movement of the arm is
reduced.

[0128] FIG. 2% is a diagram for illustrating a decrease of a
motion artifact according to a movement of the cervical spine
at a neck girth in the present disclosure.

[0129] A neck girth 420 of the clothing may have a mesh
pattern, or a pleat may be formed at the neck girth 420. Ifa
wearer of the clothing moves the neck, the body sheet of the
clothing moves according to a movement of the cervical
spine. At this time, as described above with reference to FIG.
2h, the neckline 420 has a mesh pattern or a pleat (not shown),
thereby reducing a motion artifact according to the movement
of the cervical spine.

[0130] FIG. 3a shows an example of a textile electrode kit
according to an embodiment of the present disclosure, and
FIG. 3b is a diagram for illustrating an example of clothing to
which the textile electrode kit of FIG. 3a is applied.

[0131] The textile electrode kit 10 may be composed of
only the electrode 110, composed of the electrode 110 and the
three-dimensional structure 140, or composed of the elec-
trode 110, the three-dimensional structure 140 and the signal
detection module 130.

[0132] Ifthetextile electrodekit 10 is composed of only the
electrode 110, the electrode 110 is attached to the clothing
electrode mounting portion 185 or coupled thereto by means
of sewing 190. If the electrode 110 is a contact-type electrode,
the electrode 110 is mounted to an inner side of the clothing
electrode mounting portion 185, which is a portion coming
into contact with the skin (by attachment or the sewing 190).
If the electrode 110 is a non-contact electrode, the electrode
110 may be mounted to an inner or outer side of the clothing
electrode mounting portion 185.

[0133] Here, the clothing electrode mounting portion 185 is
a portion formed at the clothing with non-elastic material for
the mounting of an electrode and may be the front center band
211, the back center band 231, the front abdominal band 241,
the back abdominal band (not shown) or the like, or a pocket
or tunnel formed thereat.

[0134] InFIGS.3aand 35, even though the textile electrode
kit is depicted as having a circular shape for convenience, the
present disclosure is not limited thereto, and the textile elec-
trode kit may have various shapes.

[0135] If the electrode 110 is a non-contact electrode, the
non-contact electrode is formed by mounting a spiral coil 115
on a coil-mounted textile sheet 175. The coil-mounted textile
sheet 175 may employ the clothing electrode mounting por-
tion 185, or the textile electrode kit 10 having a non-contact
electrode may be mounted to the clothing electrode mounting
portion 185. At this time, the electrode 110 receives an oscil-
lation signal from an oscillation circuit and outputs a bio
signal.

[0136] FIG. 4a is a diagram for illustrating a textile elec-
trode kit having a three-dimensional structure below a non-
contact electrode according to an embodiment of the present
disclosure, and FIG. 4b is a diagram for illustrating a textile
electrode kit having a three-dimensional structure below a
non-contact electrode according to another embodiment of
the present disclosure.

[0137] FIGS. 4a and 4b depict a three-dimensional struc-
ture 140 having a non-contact electrode formed by mounting
the spiral coil 115 on the coil-mounted textile sheet 175,
which is provided below the electrode 110, and the clothing
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electrode mounting portion 185 (or, the lower fixed member)
is located below the three-dimensional structure 140.

[0138] In FIG. 4a, a rim of the coil-mounted textile sheet
1751s coupled to the clothing electrode mounting portion 185
(or, the lower fixed member). In other words, the rim of the
coil-mounted textile sheet 175 is sewed or attached to the
clothing electrode mounting portion 185 (or, the lower fixed
member).

[0139] In FIG. 4b, an upper cover member 170 is further
provided, and the rim of the upper cover member 170 is
coupled to the clothing electrode mounting portion 185 (or,
the lower fixed member). In other words, the rim of the upper
cover ember 170 is sewed or attached to the clothing electrode
mounting portion 185 (or, the lower fixed member).

[0140] The three-dimensional structure 140 has an elec-
trode stabilizing foam (a buffering member) and is stably
mounted to a human body while being less influenced by a
movement of the human body even though the human body
has bent portions, in order to reduce a motion artifact at the
electrode 110 and buffer an external pressure. The three-
dimensional structure 140 may employ any three-dimen-
sional structure such as memory foam, sponge, Styrofoam,
fabric or the like.

[0141] A single three-dimensional structure 140 is a single
continuous material, which receives a movement of a human
body at a bottom surface of the three-dimensional structure
140 and a portion in contact with the skin and transfers the
movement to the electrode 110 through the upper surface of
the single three-dimensional structure 140. Therefore, if the
size of the cushion member 140 is reduced and the cushion
members 140 are spaced to form a discontinuous space 147
between the cushion members 140, a motion artifact is not
transferred in the discontinuous space 147, and as a result, the
motion artifact transferred to the electrode 110 is reduced as
much as the reduced area of the cushion member 140 and the
increased area of the discontinuous space 147.

[0142] The lower fixed member (not shown) is located
below the three-dimensional structure 140 to cover the lower
portion of the textile electrode kit 10 and may be made of
various materials such as fabric, rubber, vinyl, film, plastic or
the like. At this time, the fabric may include a clothing fabric.
Ifthe lower fixed member is provided, the electrode 110 is not
directly mounted to the clothing electrode mounting portion
185, and the textile electrode kit 10 may be freely used indi-
vidually.

[0143] The upper cover member 170 is located above the
spiral coil 115 to surround and cover the electrode 110 and
may be made of various materials such as fabric, rubber,
vinyl, film, plastic or the like.

[0144] FIG. 5a is a diagram for illustrating a textile elec-
trode kit having a three-dimensional structure above a non-
contact electrode according to an embodiment of the present
disclosure, and FIG. 55 is a diagram for illustrating a textile
electrode kit having a three-dimensional structure above a
non-contact electrode according to another embodiment of
the present disclosure.

[0145] InFIGS. 5¢ and 54, an electrode 110 is provided, a
three-dimensional structure 140 is located thereon, a signal
detection module 130 is located thereon, and an upper cover
member 170 is provided thereon. Here, the electrode 110 is a
non-contact electrode, which is formed by mounting the spi-
ral coil 115 on the coil-mounted textile sheet 175.

[0146] In FIG. 5a, the coil-mounted textile sheet 175 and
the upper cover member 170 are coupled. In other words, a
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rim of the coil-mounted textile sheet 175 is sewed or attached
to the upper cover member 170. In this case, the electrode 110
is not directly mounted to the clothing electrode mounting
portion 185, and the textile electrode kit 10 may be freely used
individually.

[0147] InFIG. 54, the upper cover member 170 is coupled
to the clothing electrode mounting portion 185 (or, the lower
fixed member). Here, a rim of the upper cover member 170 is
sewed or attached to the clothing electrode mounting portion
185 (or, the lower fixed member), which means that the upper
cover member 170 is directly mounted to the clothing.
[0148] The signal detection module 130 drives the elec-
trode 110 to detect a bio signal and is mounted in a housing.
In case of a non-contact electrode, the signal detection mod-
ule 130 includes an electrode driving unit 139 and a signal
pre-processing unit 133.

[0149] The electrode driving unit 139 has an oscillation
circuit composed of L and C and transmits an oscillation
signal to a coil which is a non-contact electrode.

[0150] The signal pre-processing unit 133 demodulates the
oscillation signal received from the coil which is a non-con-
tact electrode to detect a bio amplifies the bio signal, and
removes artifact.

[0151] If the electrode 110 is a non-contact electrode,
namely having a coil-type magnetic induction sensor which
forms a spiral coil on a textile sheet as shown in FIG. 5a, the
textile electrode kit 10 may be formed by sewing an outer
portion (a circumferential portion) of the textile sheet of the
electrode 110 and an outer portion of the upper cover member
170 together in a state of including the three-dimensional
structure 140 and the signal detection module 130 therein.
The prepared textile electrode kit 10 may be installed at an
electrode-mounting tunnel or pocket located at a predeter-
mined position of the clothing.

[0152] In addition, as shown in FIG. 55, the clothing elec-
trode mounting portion 185 (or, the lower fixed member) may
be sewed to the outer portion of the upper cover member 170
to fix and mount the textile electrode kit 10 at a predetermined
position of the clothing.

[0153] In the present disclosure, a wire may be used to
connect the electrode 110 to the signal detection module 130
s0 as to transmit a signal. On occasions, a snap button may
also be used.

[0154] FIG. 6isadiagram for illustrating a textile electrode
kit having a three-dimensional structure above a contact-type
electrode according to an embodiment of the present disclo-
sure.

[0155] InFIG. 6, the electrode 110, which is a contact-type
electrode, is mounted to a portion of the clothing electrode
mounting portion 185 which comes into contact with the skin,
a three-dimensional structure 140 is located on the clothing
electrode mounting portion 185, a signal detection module
130 is located thereon, and an upper cover member 170 is
provided thereon. The upper cover member 170 and the cloth-
ing electrode mounting portion 185 are sewed or attached.
[0156] The signal detection module 130 drives the elec-
trode 110 to detect a bio signal and is mounted in a housing.
In case of a contact-type electrode, the signal detection mod-
ule 130 includes a signal pre-processing unit 133 for ampli-
fying a signal and removing artifact.

[0157] In the present disclosure, the electrode 110 is used
for detecting a bio signal and may be either a contact-type
electrode for detecting a bio signal in direct contact with the
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skin or a non-contact electrode for detecting a bio signal by
using a coil-type magnetic induction sensor without direct
contact with the skin.

[0158] If the electrode 110 is mounted to a portion of the
clothing electrode mounting portion 185 which comes into
contact with the skin, the electrode 110 may be sewed,
adhered or mounted by means of a coupling member such as
a snap button, depending on the material of the electrode.

[0159] As shown in FIG. 35, regardless of whether the
electrode 110 is a non-contact electrode or a contact-type
electrode, a portion of the clothing electrode mounting por-
tion 185 where the textile electrode kit 10 is located is made
of an non-elastic material. Other portions of the clothing may
be made of elastic material. The non-elastic material may be
selected from various materials such as cotton and hemp, and
the elastic material may be selected from various materials
such as polyester, polyurethane, a mixture of polyester and
polyurethane or the like.

[0160] Even though the lower fixed member and the upper
cover member are illustrated as textile in the present disclo-
sure for convenience, the present disclosure is not limited
thereto, and in the present disclosure, the lower fixed member
and the upper cover member may be made of various flexible
materials such as film and vinyl.

[0161] FIG. 7a is a diagram for illustrating a role of a
three-dimensional structure, in case of a textile electrode kit
having the three-dimensional structure above the electrode, in
the present disclosure, and FIG. 75 is a diagram for illustrat-
ing a role of a three-dimensional structure, in case of a textile
electrode kit having the three-dimensional structure below
the electrode, in the present disclosure.

[0162] In FIG. 7a, similar to FIGS. 5a, 56 and 6, if the
electrode 110 is located at a bent portion of a human body,
artifact of a motion artifact or the like increases during a
movement of a subject person, and thus a signal may not be
normally detected. To solve this problem, in the present dis-
closure, the three-dimensional structure 140 is interposed
between the electrode 110 and the housed signal detection
module 130 so that the electrode 110 may be fit to a human
body without moving, and thus it is possible to stably detect
a signal while reducing a motion artifact during a movement
of the subject person.

[0163] InFIG. 75, similar to FIGS. 4a and 4b, if the elec-
trode 110 1s located at a bent portion of a human body, artifact
of a motion artifact or the like increases even by a little
movement of a subject person, and thus a signal may not be
normally detected. Therefore, in FIG. 75, the cushion mem-
ber 140 is interposed between the electrode 110 and the
human body so that the electrode 110, which is a non-contact
electrode, may be spaced apart from the human body and less
influenced by the movement of the human body. In particular,
if the size of the cushion member 140 is reduced and the
cushion members 140 are spaced to form a discontinuous
space 147 between the cushion members 140, a motion arti-
fact is not transferred in the discontinuous space 147, and as
aresult, the motion artifact transferred to the electrode 110 is
reduced as much as the reduced area of the cushion member
140 and the increased area of the discontinuous space 147. By
doing so, itis possible to stably detect a signal while reducing
amotion artifact (a motion artifact) during a movement of the
subject person.

[0164] FIG. 8is a block diagram for illustrating a configu-
ration of a signal detection module in case of having a non-
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contact electrode, and FIG. 9 is a block diagram for illustrat-
ing a configuration of the signal detection module having a
contact-type electrode.

[0165] As in FIG. 8, in case of a non-contact electrode
(namely. an inductor-type bio signal measurement sensor),
the signal detection module 130 includes an electrode driving
unit 139, a signal pre-processing unit 133 and a transmitting
unit 137.

[0166] The electrode driving unit 139 includes an oscilla-
tion circuit composed of L and C and transmits an oscillation
signal to the non-contact electrode 113. If so, a magnetic field
is formed by a minute current flowing on the coil of the
non-contact electrode 113. The magnetic field varying
according to time induces an eddy current in the detection
target (in the human body), and the induced current generates
aminute magnetic field in a direction opposite to the magnetic
field generated at the coil of the non-contact electrode 113.

[0167] The signal pre-processing unit 133 includes a
demodulating unit (not shown), an amplifier (not shown) and
a filter (not shown), demodulates an oscillation signal
received from the non-contact electrode 113 to detect a bio
signal, amplifies the bio signal, and removes artifact.

[0168] The transmitting unit 137 transmits the bio signal
detected by the signal pre-processing unit 133. The transmit-
ting unit 137 may employ wireless transmitting unit or a
wireless transmission port for transmitting signals in a wired
manner. In case of the wireless transmission port, a snap
button or a connector may be employed.

[0169] AsshowninFIG. 9, the signal detection module 130
which is a contact-type electrode 117 includes a signal pre-
processing unit 133 and a transmitting unit 137.

[0170] The signal pre-processing unit 133 includes an
amplifier (not shown) and a filter (not shown) to amplifiers the
bio signal received from the contact-type electrode 117 and
remove artifact.

[0171] The transmitting unit 137 transmits the bio signal
detected by the signal pre-processing unit 133, and the trans-
mitting unit 137 may be a wireless transmitting unit or a
wireless transmission port for transmitting signals in a wired
manner.

[0172] FIG. 10 is a diagram for illustrating an electrode-
mounting tunnel for mounting the textile electrode kit to the
clothing according to the present disclosure, and FIG. 111is a
diagram for illustrating a case in which the textile electrode
kit is inserted into the electrode-mounting tunnel of FIG. 10.

[0173] As shown in FIG. 10, an electrode-mounting tunnel
(or, an electrode-mounting pocket) for mounting the textile
electrode kit 10 to the clothing is formed by sewing two textile
sheets. Here, the lower textile sheet may be made of non-
elastic material, and the upper textile sheet may be elastic
material. The electrode-mounting tunnel is formed by sewing
right and left portions of the electrode-mounting tunnel as
shown in FIG. 10. and thus two entrances are formed at the
upper and lower portions.

[0174] Theelectrode-mounting pocketis formed by sewing
right and left portions of the electrode-mounting tunnel and
then further sewing one of upper and lower sides so that an
entrance 1s formed at the other of the upper and lower sides.
Here, the term “upper”, “lower”. “right” and “left” represents
a direction indicated by four terminals in the cross shape,
without being limited to upper, lower, right and left parts of

the clothing.
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[0175] As shown in FIG. 11, the textile electrode kit 10 is
inserted by pressure into the entrance of the electrode-mount-
ing tunnel.

[0176] Even though FIGS. 10 and 11 depict a straight tun-
nel structure, the present disclosure is not limited thereto but
may have various tunnel structures such as a cross shape, a
straight shape, a T shape, an inversed T shape, an O shape, a
rectangular shape, a diamond shape, a triangular shape, a V
shape, a “=" shape, a “=" shape, a “ | ” shape, an X shape, a
radial shape or the like at the front, rear and side surfaces of
the clothing.

[0177] FIG. 12 shows an example of the non-contact elec-
trode employed in the present disclosure.

[0178] Portion a) of FIG. 12 shows an example of a non-
contact electrode in which a circular spiral coil is formed on
a textile sheet, and as shown in Portion b) of FIG. 12, it is also
possible that a spiral coil is formed on a textile sheet and the
coil wires are stitched using an insulating thread.

[0179] Even though FIG. 12 depicts that the non-contact
electrode is circular, the present disclosure is not limited
thereto, but the non-contact electrode of the present disclo-
sure may have various shapes such as a rectangular shape, a
diamond shape or the like.

[0180] Inaddition, the spiral coil on the textile sheet may be
formed by embroidering, weaving or knitting a conductive
thread, adhering a textile sheet with a conductive material, or
printing a conductive material on a textile sheet.

[0181] FIG. 13 shows structures of clothing with a mini-
mized motion artifact having a front rectangular non-elastic
unit in the present disclosure.

[0182] A rectangular non-elastic unit 250 is located at the
front sheet, is made of non-elastic material and has a plurality
of cut lines. Portions (a) of FIG. 13 has a rectangular non-
elastic unit 250 formed by cut lines with a “#4 ’ shape, and
Portion (b) of FIG. 13 has a rectangular non-elastic unit 250,
where an in-square lower vertical support unit 254 is
excluded from Portion (a) of FIG. 13.

[0183] A rectangular cut line 251 is provided in the rectan-
gular non-elastic unit 250 at the front sheet of Portion (a) of
FIG. 13, and an in-square horizontal support unit 252 formed
by two horizontal cut lines is provided at an intermediate
portion in the rectangular cut line 251. An in-square upper
vertical support unit 253 extending from an intermediate
upper portion of the in-square horizontal support unit 252 to
a top surface of the rectangular cut line 251 is provided. In
addition, an in-square lower vertical support unit 254 extend-
ing from an intermediate lower portion of the in-square hori-
zontal support unit 252 to a center of the lower surface of the
rectangular cut line 251 is provided. By means of the in-
square horizontal support unit 252, the in-square upper ver-
tical support unit 253 and the in-square lower vertical support
unit 254, other areas are divided into quadrants, namely, a
quadrant I 271, a quadrant 11 272, a quadrant II1 273 and a
quadrant IV 274, which has a 4+ shape.

[0184] The right and left elastic members 221, the back
center band 231, the waste sideline elastic members 229 and
the back lower central dart 228 at the rear sheet of Portion (a)
of FIG. 13 are already described above, and are not explained
in detail her. The back abdominal band 281 is located on an
extension line of the front abdominal band 241 and is located
at an abdominal portion of the rear sheet, namely at a waist
portion of the rear sheet.

[0185] Portion (b) of FIG. 13 shows that the rectangular
non-elastic unit 250 includes the rectangular cut line 251, the
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in-square horizontal support unit 252, the in-square upper
vertical support unit 253, the quadrant 271, the quadrant 11
272, the right and left elastic members 221, the back center
band 231, the waste sideline elastic members 229, the back
lower central dart 228 and the back abdominal band 281,
which is identical to Portion (a) of FIG. 13 and not described
in detail here.

[0186] At the front sheet of Portion (b) of FIG. 13, an
in-square lower support unit 275 is provided below the in-
square horizontal support unit 252 in the rectangular cut line
251.

[0187] Theelectrode may be mounted to any location ofthe
rectangular non-elastic unit 250. In case of detecting an elec-
trocardiogram (ECG) signal or a heart activity signal, the
electrode is mounted to the quadrant 11272, the quadrant 1271
or the in-square horizontal support unit 252.

[0188] Meanwhile, in the present disclosure, though not
shown in the figures, a C-shaped non-elastic unit made of
non-elastic material or low-elastic material with a “C” shape
and an inversed C-shaped non-elastic unit whose “C” shape is
symmetric to the above based on the vertical axis may be
provided. At this time, the C-shaped non-elastic unit and the
inversed C-shaped non-elastic unit are symmetrically dis-
posed based on the vertical axis so that their curved portions
come into contact with each other. In other words, as a whole,
the C-shaped non-elastic unit and the inversed C-shaped non-
elastic unit are disposed at the front sheet with a shape similar
to “X”. In addition, a band-type elastic member made of
high-elastic or elastic material with a band shape may be
disposed at the front sheet. At this time, the C-shaped non-
elastic unit and the inversed C-shaped non-elastic unit are
disposed across the band-type elastic member. However, the
C-shaped non-elastic unit and the inversed C-shaped non-
elastic unit may not overlap with the band-type elastic mem-
ber, and a plurality of band-type elastic members may be
placed on a straight line in contact with the C-shaped non-
elastic unit and the inversed C-shaped non-elastic unit.

[0189] In addition, in the present disclosure, though not
shown in the figures, an non-elastic unit made of non-elastic
material or low-elastic material with a “=" shape and an
inversed = -shaped non-elastic unit whose *“ =” shape is sym-
metric to the above based on the vertical axis may be pro-
vided. The <-shaped non-elastic unit and the inversed
< -shaped non-elastic unit are symmetrically disposed based
on the vertical axis so that vertical portions of the “ =” shape
and the “inversed =” shape come into contact with each
other. In addition, a band-type elastic member made of high-
elastic or elastic material with a band shape may be disposed
at the front sheet. At this time, as described above, the
< -shaped non-elastic unit and the inversed —-shaped non-
elastic unit are disposed across the band-type elastic member.

[0190] In addition, in the present disclosure, though not
shown in the figures, an [-shaped non-elastic unit made of
non-elastic material or low-elastic material with an “L” shape
and an inversed [.-shaped non-elastic unit whose “L.” shape is
symmetric to the above based on the vertical axis may be
provided. The L-shaped non-elastic unit and the inversed
L-shaped non-elastic unit are symmetrically disposed based
on the vertical axis so that vertical portions of the “L” and the
“inversed L come into contact with each other or overlap
with each other. At this time, the contact or overlapped por-
tions of the “L” and the “inversed L.”” may be made of high-
elastic or elastic material.
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[0191] FIG. 14a shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has a chest tunnel, FIG. 14% shows an
example of a case in which the clothing to which a textile kit
is mounted according to the present disclosure has a vertical
support unit and a chest tunnel, and FIG. 14¢ shows another
example of a case in which the clothing to which a textile kit
is mounted according to the present disclosure has a vertical
support unit and a chest tunnel.

[0192] FIG. 14a shows an example of the clothing in which
tunnels are formed at the front sides of the front center band
211 and the back center band 231 of the clothing of FIG. 24.
At the front sheet, a left chest tunnel 213 and a right chest
tunnel 214 are provided at right and left sides below the chest
(in more detail, above the front center band 211), and at the
rear sheet, a back center tunnel 230 may be provided at a
location extending from the right and left chest tunnels 213,
214 (in more detail, above the back center band 231). In
addition, a central entrance 220 is provided at the center of the
front sheet so that the left chest tunnel 213 and the right chest
tunnel 214 are inserted therein, and side entrances 222 are
provided at the left side surface of the left chest tunnel 213,
the right side surface of the right chest tunnel 213 and the left
side surface and the right side surface of the back center
tunnel 230. By means of the central entrance 220 or the side
entrance 222, the textile electrode kit 10 may be properly
located at a desired position. An E-band (or, an elastic band)
may be mounted to the central entrance 220 and the side
entrance 222 so that the textile electrode kit 10 may be easily
inserted or separated.

[0193] FIG. 14b shows an example in which tunnels are
formed at the front sides of the front center band 211 and the
back center band 231 of the clothing of FIG. 25, and FIG. 14¢
shows an example in which tunnels are formed at the front
sides of the front center band 211 and the back center band
231 of the clothing of Portion (a) of FIG. 2¢.

[0194] The clothing of FIGS. 144 and 14¢ includes a chest
tunnel 210 below the chest (in more detail, above the front
center band 211) at the front sheet, and also includes a back
center tunnel 230 extending from the chest tunnel 210 at the
rear sheet. In addition, side entrances 222 are provided at the
left side surface and the right side surface of the chest tunnel
210 at the center of the front sheet, side entrances 222 are also
provided at the left side surface and the right side surface back
of the center tunnel 230, and the textile electrode kit 10 may
be properly located at a desired position by means of the side
entrances 222.

[0195] The left chest tunnel 213, the right chest tunnel 214
and the chest tunnel 210 of FIGS. 14a and 145 may be useful
for attaching electrodes at both right and left sides of the
chest, similar to the electrocardiogram (ECG) electrodes.
[0196] FIG. 15 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has an abdominal tunnel.

[0197] The clothing of Portion (a) of FIG. 15 includes an
abdominal tunnel 240 at the front abdominal band 241
depicted in Portion (¢) of FIG. 2¢. Here, a tunnel is formed at
an abdominal portion of the front sheet, and side entrances
222 are provided at the left side surface and the right side
surface of the abdominal tunnel 240. By doing so, electrocar-
diogram (ECG) of a fetus may be detected from a mother.
[0198] Portion (b) of FIG. 15 shows a case in which the
chest tunnel 210 is provided to the front center band 211
depicted in (b) of FIG. 2¢ and the abdominal tunnel 240 is
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provided to the front abdominal band 241. By doing so,
electrocardiogram (ECG) of a fetus and electrocardiogram
(ECG) of a mother may be detected simultaneously.

[0199] FIG. 16 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has two chest electrode-mounting pockets.
Here, an electrode-mounting pocket 245 is formed on the
chest portion at a position where an electrode is to be
mounted, and a textile kit is mounted to the pocket. Even
though FIG. 16 depicts that pocket entrances are formed at
right and left portions, a pocket entrance may also be formed
at a center portion. FIG. 16 may be used when detecting
electrocardiogram (ECG).

[0200] FIG. 17 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has four electrode-mounting pockets at the
front sheet. Here, a pocket is formed at the clothing of Portion
(a) of FIG. 13, and two electrode-mounting pockets 245 are
provided at the chest portion and two electrode-mounting
pockets 245 are provided at the abdominal portion. Even
though FIG. 17 depicts that the central entrance 220 serving
as a pocket entrance is formed at the center portion, it is also
possiblethat pocket entrances are formed at both right and left
portions.

[0201] FIG. 18 shows an example of a case in which the
clothing to which a textile kit is mounted according to the
present disclosure has three electrode-mounting pockets at
the front sheet. Here, an electrode-mounting pocket 245 is
formed at the clothing of Portion (b) of FIG. 13, and two
electrode-mounting pockets 245 are provided at the chest
portion and one electrode-mounting pocket 245 is provided at
the abdominal portion.

[0202] FIGS. 17 and 18 may be used for detecting electro-
cardiogram (ECG) of a mother and electrocardiogram (ECG)
of a fetus. In particular, the location of the electrode may be
easily adjusted according to a location of the fetus.

[0203] Even though FIGS. 16 to 18 depict that the elec-
trode-mounting pocket 245 has a rectangular shape for con-
venience, the present disclosure is not limited thereto and
may have various shapes such an O shape, a rectangular
shape, a diamond shape, a triangular shape, a “=" shape, a “=”
shape, a““ L shape, a V shape, an X shape, a radial shape or
the like.

[0204] FIG. 19 shows a structure of clothing with a mini-
mized motion artifact, which has an armband-type band
according to another embodiment of the present disclosure.
[0205] FIG. 19 shows a clothing structure which considers
a case where an electrode is mounted, and includes an arm-
band-type band 310, an upper arm vertical band 305 and a
lower arm vertical band 306. Portions other than the armband-
type band 310, the upper arm vertical band 305 and the lower
arm vertical band 306 are made of elastic material.

[0206] The armband-type band 310 is made of non-elastic
material and has a band shape surrounding an arm portion
where an electrode is mounted. The armband-type band 310
has a width varying depending on the size of the electrode and
a length corresponding to the arm circumference.

[0207] The upper arm vertical band 305 and the lower arm
vertical band 306 may be vertical bands installed to form a
straight line with the electrode and made of non-elastic mate-
rial. The upper arm vertical band 305 has a width varying
depending on the size of the electrode and a length varying
depending on the arm length.
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[0208] The electromyogram or the like may be detected by
using the electrode mounted to the armband-type band 310.
[0209] FIG. 20 shows an example of a structure of clothing
with a minimized motion artifact, which has various kinds of
chest center portions according to the present disclosure.
[0210] Portion (a) of FIG. 20 shows an example of clothing
having an asterisk-shaped chest center portion 320 and an
asterisk-shaped back center portion 330.

[0211] An asterisk-shaped (*-shaped) chest center portion
320 has a 1-shaped dart or tuck at the center of the chest and
an X-shaped dart or tuck overlapping with the 1-shaped dart
or tuck, and is fit to a human body at a concave portion
between the chests so that a margin of the clothing does not
droop.

[0212] The asterisk-shaped back center portion 330 is
designed in consideration of a concave portion of the rear
sheet along the spine so that the clothing is fit to a human
body. The asterisk-shaped back center portion 330 has a
1-shaped dart or tuck at an intermediate portion of the rear
sheet and an X-shaped dart or tuck overlapping with the
1-shaped dart or tuck.

[0213] Portion (b) of FIG. 20 shows an example of clothing
having a A-shaped chest center portion 340 and a A-shaped
back center portion 350.

[0214] The A-shaped chest center portion 340 has a
1-shaped dart or tuck at the center of the chest and a A-shaped
dart or tuck at a lower portion of the center of the 1-shaped
dart or tuck, so that the 1-shaped dart or tuck overlaps with the
A-shaped dart or tuck. By doing so, a margin of the clothing
does not droop at a concave portion between the chests but is
fit to a human body.

[0215] The A-shaped back center portion 3501s designed in
consideration of a concave portion of the rear sheet along the
spine so that the clothing is fit to a human body. The A-shaped
back center portion 350 has a 1-shaped dart or tuck at an
intermediate portion of the rear sheet and a A-shaped dart or
tuck at a lower portion of the center of the 1-shaped dart or
tuck, so that the 1-shaped dart or tuck overlaps with the
A-shaped dart or tuck.

[0216] Portion (c) of FIG. 20 shows an example of clothing
having a smocking chest center portion 360.

[0217] Thesmocking chest center portion 360 has a smock-
ing portion between the chests so that a margin of the clothing
does not droop at a concave portion between the chests but is
fit to a human body.

[0218] FIG. 21 shows an example of comparison results of
the degree of amotion artifact decrease, obtained by detecting
a heart activity signal from the clothing with a minimized
motion artifact according to the present disclosure and gen-
eral clothing. When a single person wears two kinds of cloth-
ing alternately and performs motions, a heart activity signal is
detected.

[0219] Portion (a) of FIG. 21 shows an example in which a
non-contact electrode is mounted to general clothing, which
does not include the front center band 211, the back center
band 231 and the first vertical support unit 205, to detect a
heart activity signal. An upper portion of Portion (a) of FIG.
21 shows a heart activity signal detected by the non-contact
electrode mounted to general clothing, and in a lower portion
of Portion (a) of FIG. 21, an electrocardiogram (ECG) signal
is detected as a reference signal by means of an existing
electrocardiogram (ECG) detection method in order to check
whether the heart activity signal is detected properly.
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[0220] Portion (b) of FIG. 21 shows an example in which a
non-contact electrode is mounted to the clothing, which
includes the front center band 211, the back center band 231
and the first vertical support unit 205 in order to minimize a
motion artifact according to the present disclosure, to detecta
heart activity signal. An upper portion of Portion (b) of FIG.
21 shows a heart activity signal detected by the non-contact
electrode mounted to the clothing having a minimized motion
artifact according to the present disclosure, and in a lower
portion of Portion (b) of FIG. 21, an electrocardiogram
(ECG) signal is detected as a reference signal by means of an
existing electrocardiogram (ECG) detection method in order
to check whether the heart activity signalis detected properly.
[0221] It can be understood that an upper graph of Portion
(b) of FIG. 21, namely the heart activity signal detected by the
non-contact electrode mounted to the clothing having a mini-
mized motion artifact according to the present disclosure, has
a greatly reduced artifact in comparison to an upper graph of
Portion (a) of FIG. 21, namely the heart activity signal
detected by the electrode mounted to general clothing.
[0222] Portion (¢) of FIG. 21 shows an example of a signal-
to-artifact ratio (SNR) obtained by using the result of the
upper portion of Portion (b) of FIG. 21 and the result of the
upper portion of Portion (a) of FIG. 21, the result of the upper
portion of Portion (b) of FIG. 21, namely the heart activity
signal detected by the non-contact electrode mounted to the
clothing having a minimized motion artifact according to the
present disclosure, has a greater signal-to-artifact ratio.
[0223] Inother words, from the above, it can be understood
that a motion artifact may be greatly reduced by using the
clothing having a minimized motion artifact according to the
present disclosure.

[0224] Though the present disclosure has been described
with the limited embodiments and drawings, the present dis-
closure is not limited to these embodiments, and various
changes and modifications can be made thereto from the
disclosure by those having ordinary skill in the art. Therefore,
the scope of the present disclosure should be defined based on
the appended claims, and its modifications and equivalents
should also be regarded as falling into the scope of the present
disclosure.

Reference Symbols

10: textile electrode kit
110: electrode
113: non-contact electrode
115: spiral coil
130: signal detection module
133: signal pre-processing unit
137: transmitting unit
139: electrode driving unit
140: three-dimensional structure
147: discontinuous space
170: upper cover member
175: coil-mounted textile sheet
185: clothing electrode mounting portion
190: sewing
194: top surface
195: bottom surface
196: left side surface
197: right side surface
205: first vertical support unit
206: second vertical support unit
209: front lower end
210: chest tunnel
211: front center band
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-continued

Reference Symbols

213: left chest tunnel

214: right chest tunnel

215: left front center band

216: right front center band

219: chest center elastic member

220: central entrance

221: elastic member

221a: under-armpit elastic member
221b: under-chest elastic member
222:side entrance

227: front upper central dart

228: back lower central dart

229: waste sideline elastic member

230: back center tunnel

231: back center band

240: abdominal tunnel

241: front abdominal band

250: rectangular non-elastic unit

251: rectangular cut line

252: in-square horizontal support unit
253: in-square upper vertical support unit
254: in-square lower vertical support unit
271: quadrant I

272: quadrant IT

273: quadrant IT1

274: quadrant IV

275: in-square lower support unit

281: back abdominal band

305: upper arm vertical band

306: lower arm vertical band

310: armband-type band

320: asterisk-shaped chest center portion
330: asterisk-shaped back center pertion
340: A-shaped chest center portion

350: A-shaped back center portion

360: smocking chest center portion

410: sleeve portion

420: neck girth

What is claimed is:

1. Clothing to which a textile electrode kit for detecting a

bio signal is mounted, comprising:

elastic members respectively located below right and left
under-armpits or right and left chests and made of an
elastic material;

a front center band made of an non-elastic material with a
band shape and located at a front sheet of the clothing,
one end of the front center band being mounted to one
end of the left elastic member, the other end of the front
center band being mounted to one end of the right elastic
member;

a back center band made of an non-elastic material with a
band shape and located at a rear sheet of the clothing, one
end of the back center band being mounted to the other
end of the left elastic member, the other end of the back
center band being mounted to the other end of the right
elastic member; and

aback lower central dart vertically extending from a center
of a lower end of the back center band to a waist portion.

2. The clothing according to claim 1, wherein the front

center band includes:

achest center elastic member located at a center of the front
center band and made of an elastic material;

aleft front center band made of an non-elastic material, one
end of the left front center band being mounted to one
end of the left elastic member, the other end of the left
front center band being mounted to one end of the chest
center elastic member; and

13
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a right front center band made of an non-elastic material,
one end of the right front center band being mounted to
one end of the right elastic member, the other end of the
right front center band being mounted to the other end of
the chest center elastic member.

3. The clothing according to claim 2, further comprising;

a front upper central dart vertically extending from a neck-
line center of the front sheet to a lower end of the chest
center elastic member.

4. The clothing according to claim 1, further comprising at

least one of:

a first vertical support unit made of an non-elastic material
with a band shape and vertically mounted from an inter-
mediate portion between a neckline center of the front
sheet and a point where the neckline meets a shoulder
line to an upper portion of the front center band; and

a second vertical support unit made of an non-elastic mate-
rial with a band shape and vertically mounted from an
intermediate portion between a lower center of the front
center band and one end or the other end of the front
center band to a lower end of the front sheet.

5. The clothing according to claim 4, further comprising;

a waste sideline elastic members located at right and left
side seams of a waist portion and made of an elastic
material;

a front abdominal band made of an non-elastic material
with a band shape and located at the front sheet, one end
of the front abdominal band being mounted to one end of
the left waste sideline elastic member, the other end of
the front abdominal band being mounted to one end of
the right waste sideline elastic member; and

a back abdominal band made of an non-elastic material
with a band shape and located at the rear sheet, one end
of the back abdominal band made being mounted to the
other end of the left waste sideline elastic member, the
other end of the back abdominal band being mounted to
the other end of the right waste sideline elastic member.

6. The clothing according to claim 1,

wherein a textile electrode kit is mounted to the front center
band or the back center band.

7. The clothing according to claim 5,

wherein a textile electrode kit is mounted to the front center
band, the back center band, the front abdominal band or
the back abdominal band.

8. The clothing according to claim 1,

wherein at least one of the front center band and the back
center band is disposed at an inner side of the clothing
which comes into contact with the skin.

9. The clothing according to claim 1,

wherein a sleeve portion connecting the shoulder and the
arm of the clothing is formed with a mesh structure, aslit
structure, a cut-out structure, a folding structure or a
pleat structure.

10. The clothing according to claim 1,

wherein a neck girth of the clothing is formed with a mesh
structure, a slit structure, a cut-out structure, a folding
structure or a pleat structure.

11. The clothing according to claim 1, wherein the textile

electrode kit includes:

an electrode having a surface electrode and coming into
contact with the skin to detect a bio signal;

a lower fixed member having one surface to which the
electrode 1s mounted;
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a three-dimensional structure mounted to the other surface
of the lower fixed member;

asignal detection module located on the three-dimensional
structure and mounted in a housing to amplify the bio
signal received from the electrode and remove artifact
therefrom; and

an upper cover member configured to surround the signal
detection module and having a rim which is sewed or
attached together with a rim of the lower fixed member.

12. The clothing according to claim 1, wherein the textile

electrode kit includes:

an electrode having a spiral coil formed on a coil-mounted
textile sheet to receive an oscillation signal from an
oscillation circuit and output the oscillation signal
including the bio signal,

a three-dimensional structure located on the electrode;

asignal detection module located on the three-dimensional
structure and mounted in a housing, the signal detection
moduleincluding an electrode driving unit which has the
oscillation circuit to output the oscillation signal, the
signal detection module detecting the bio signal from the
oscillation signal which is received from the electrode
and includes the bio signal, the signal detection module
amplifying the detected bio signal and removing artifact
therefrom; and

an upper cover member configured to surround the signal
detection module and having a rim which is sewed or
attached together with a rim of the coil-mounted textile
sheet or sewed or attached together with of a lower fixed
member located below the electrode.

Mar. 5, 2015

13. The clothing according to claim 1, wherein the textile
electrode kit includes:

an electrode having a spiral coil formed on a con-mounted
textile sheet to receive an osculation signal from an
oscillation circuit and output the oscillation signal
including the bio signal,

a three-dimensional structure located above a lower fixed
member and below the electrode; and

an upper cover member configured to surround the elec-
trode and having a rim which is sewed or attached
together with a rim of the lower fixed member.

14. The clothing according to claim 1, wherein the textile

electrode kit includes:

an electrode having a spiral coil formed on a coil-mounted
textile sheet to receive an oscillation signal from an
oscillation circuit and output the oscillation signal
including the bio signal;

a three-dimensional structure located below the electrode;
and

a lower fixed member having one surface to which the
three-dimensional structure is mounted, the lower fixed
member having a rim which is sewed together with arim
of the coil-mounted textile sheet.

15. The clothing according to claim 1,

wherein upper and lower portions of two textiles are sewed
to form an electrode-mounting tunnel having right and
left openings, and the textile electrode kit is installed in
the electrode-mounting tunnel.
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