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An electroencephalogram measurement system using a Vir-
tual Reality (VR) device and a band includes an electroen-
cephalogram measurement apparatus comprising a cover
that is worn on a user’s head, and a protruding sensor
protruding from the cover at a designated location; a band
that is put on the electroencephalogram measurement appa-
ratus, the band having a sensor hole formed in correspon-
dence to a location at which the protruding sensor protrudes;
and a VR device coupled to a front portion of the band, and
disposed around the user’s eyes, wherein, after the electro-
encephalogram measurement apparatus is put on the user’s
head, the band and the VR device are worn on the uset’s
head while the protruding sensor of the electroencephalo-
gram measurement apparatus passes through the sensor hole
of the band.
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ELECTROENCEPHALOGRAM
MEASUREMENT SYSTEM USING VIRTUAL
REALITY DEVICE AND BAND

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2017-0107406, filed on Aug. 24,
2017, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

BACKGROUND

1. Field

[0002] One or more embodiments relate to an electroen-
cephalogram measurement systeni using a Virtual Reality
(VR) device and a band, and more particularly, to an
electroencephalogram measurement system using a VR
device and a band, which is capable of preventing interfer-
ence between the band coupled to the VR device and an
electroencephalogram measurement apparatus through sen-
sor holes formed in the band in order to use the band in the
electroencephalogram measurement apparatus.

2. Description of the Related Art

[0003] With active studies of cognitive science and devel-
opment of technologies, various techniques for measuring
and analyzing the brain in the social science field, such as
functional magnetic resonance imaging (fMRI), functional
near infrared spectroscopy (INIRS), electroencephalography
(EEG), and eye-tracking, have been developed. The tech-
niques for measuring and analyzing the brain are performed
by applying a stimulus to a subject according to an experi-
ment or an experimental design and then measuring the
brain waves of the subject through an electroencephalogram
measurement apparatus.

[0004] The electroencephalogram measurement appara-
tus, which is worn on the subject’s head, includes sensors
protruding above the subject’s head. The sensors of the
electroencephalogram measurement apparatus are disposed
at specific locations where brain waves emerge from the
subject’s brain to measure the brain waves, and connected to
connecting lines to transmit the measured brain waves to an
analysis apparatus.

[0005] In order to measure brain waves, it is necessary to
apply a stimulus to a subject according to an experiment or
an experimental design, and in order to apply such a
stimulus, a Virtual Reality (VR) device is used. The VR
device provides virtual reality to the subject to make the
subject sense reality in a virtual environment through vari-
ous factors (high-definition images, head tracking, high
quality of sound, etc.) for raising the sense of reality in the
virtual environment.

[0006] However, when the VR device is used in the
electroencephalogram measurement apparatus, the follow-
ing problems may be generated.

[0007] The VR device, which is disposed around a user’s
eyes, has a very heavy weight to implement virtual reality.
In order to measure brain waves, the electroencephalogram
measurement apparatus is worn on a subject’s head, and the
VR device is mounted on the electroencephalogram mea-
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surement apparatus. At this time, the VR device is mounted
on the electroencephalogram measurement apparatus by a
fixing band, etc.

[0008] More specifically, the fixing band of the VR device
is placed on the electroencephalogram measurement appa-
ratus having sensors protruding above the subject’s head.
When the fixing band of the VR device is placed on the
electroencephalogram measurement apparatus, the fixing
band of the VR device is located on some sensors of the
electroencephalogram measurement apparatus. Accordingly,
the sensors located below the fixing band of the VR device
are pressed by the heavy weight of the VR device, and thus,
a pressure difference between the sensors and the other
sensors on which the fixing band is not located is made. The
pressure difference between the sensors causes measurement
errors or inadequate data values.

[0009] Also, connecting lines that are connected to the
sensors of the electroencephalogram measurement apparatus
interfere with the fixing band of the VR device, and accord-
ingly, there are difficulties in connecting the connecting lines
to the sensors. Furthermore, the pressure of the fixing band
due to the weight of the VR device has an adverse effect on
the connecting lines.

SUMMARY

[0010] One or more embodiments include an electroen-
cephalogram measurement system using a virtual reality
(VR) device and a band, which is capable of preventing
interference between the band coupled to the VR device and
an electroencephalogram measurement apparatus through
sensor holes formed in the band in order to use the band in
the electroencephalogram measurement apparatus.

[0011] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the pre-
sented embodiments.

[0012] According to one or more embodiments, an elec-
troencephalogram measurement system for measuring brain
waves using a VR device includes: an electroencephalogram
measurement apparatus including a cover that is worn on a
user’s head, and a protruding sensor protruding from the
cover at a designated location; a band that is put on the
electroencephalogram measurement apparatus, the band
having a sensor hole formed in correspondence to a location
at which the protruding sensor protrudes; and a VR device
coupled to a front portion of the band, and disposed around
the user’s eyes, wherein, after the electroencephalogram
measurement apparatus is put on the user’s head, the band
and the VR device are worn on the user’s head while the
protruding sensor of the electroencephalogram measurement
apparatus passes through the sensor hole of the band.
[0013] The band may include an upward band diverging
into a plurality of pieces to extend toward the top of the
user’s head from the VR device, and a horizontal band
diverging into two pieces to extend in a horizontal direction
from the VR device, wherein the upper band is put on the
user’s head earlier than the horizontal band. The electroen-
cephalogram measurement system may further include a
hook on which the upward band and the horizontal band
converge, wherein the horizontal band is detachably coupled
to the hook.

[0014] The sensor hole may include a first sensor hole
penetrating an inner portion of the band, and a second sensor
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hole penetrating an edge portion of the band. A mold may be
coupled to the sensor hole along an inner circumference
surface of the sensor hole.

[0015] The electroencephalogram measurement system
may further include a connecting line connected to the
protruding sensor and configured to transmit a signal gen-
erated by the protruding sensor, wherein the connection line
is connected to the protruding sensor after the band and the
VR device are worn on the user’s head.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accom-
panying drawings in which:

[0017] FIG. 1 shows an electroencephalogram measure-
ment apparatus according to an embodiment of the present
disclosure;

[0018] FIG. 2 shows an electroencephalogram measure-
ment apparatus according to an embodiment of the present
disclosure, on which a VR device and a band are put, as seen
from above;

[0019] FIG. 3 shows an electroencephalogram measure-
ment apparatus according to an embodiment of the present
disclosure, on which a VR device and a band are put, as seen
from the side;

[0020] FIG. 4 shows an electroencephalogram measure-
ment apparatus according to an embodiment of the present
disclosure, on which a VR device and a band are put, as seen
from behind;

[0021] FIG. 5 shows a hook according to an embodiment
of the present disclosure;

[0022] FIG. 6 shows a state in which connecting lines are
connected to protruding sensors according to an embodi-
ment of the present disclosure; and

[0023] FIG. 7 shows a state in which molds are disposed
along the inner circumference surfaces of sensor holes
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0024] The present disclosure relates to an electroen-
cephalogram measurement system using a Virtual Reality
(VR) device and a band, and more particularly, to an
electroencephalogram measurement system using a VR
device and a band, which is capable of preventing interfer-
ence between the band coupled to the VR device and an
electroencephalogram measurement apparatus through sen-
sor holes formed in the band in order to use the band in the
electroencephalogram measurement apparatus. Hereinafter,
embodiments of the present disclosure will be described in
detail with reference to the accompanying drawings.
[0025] An electroencephalogram measurement system
using a VR device and a band, according to the present
disclosure, may include an electroencephalogram measure-
ment apparatus 110, a band 120, and a VR device 140.
[0026] Referring to FIG. 1, the electroencephalogram
measurement apparatus 110 may include a cover 111 that is
put on a user’s head, and a plurality of protruding sensors
112 protruding from the cover 111 at designated locations.
The cover 111 may be used to rest the electroencephalogram
measurement apparatus 110 on the user’s head and config-
ured to cover the user’s entire head.
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[0027] The protruding sensors 112 may protrude from the
cover 111 at the designated locations to measure brain waves
generated from the user’s brain. The electroencephalogram
measurement apparatus 110 may use various techniques for
measuring and analyzing the brain, such as functional mag-
netic resonance imaging (fMRI), functional near infrared
spectroscopy (fNIRS), electroencephalography (EEG), and
eye-tracking. The user’s brain waves may emerge from
specific locations of the brain.

[0028] {NIRS, which is used to observe a blood flow rate
of the brain, measures the blood flow rate of the brain using
differences between oxygen-hemoglobin values of neuron
actions. The brain is divided into a plurality of areas (the
frontal lobe, the occipital lobe, etc.) according to their
assigned functions, and the individual areas of the brain
require large blood flow to activate the assigned functions.
Blood flow is measured with optical fibers. That is, the
user’s brain waves emerge from the specific locations of the
brain, and accordingly. the protruding sensors 112 for mea-
suring brain waves need to be installed at the designated
locations corresponding to the specific locations from which
the user’s brain waves emerge. That is, the installation
locations of the protruding sensors 112 have been decided in
advance.

[0029] Referring to FIGS. 2 and 3, the band 120 may be
put on the electroencephalogram measurement apparatus
110, and a plurality of sensor holes 130 may be arranged to
correspond to the locations of the protruding sensors 112.
The protruding sensors 112 may be installed to correspond
to the specific locations from which brain waves emerge, as
described above. The sensor holes 130 may be holes through
which the protruding sensors 112 pass. In order for the
protruding sensors 112 to pass through the sensor holes 130,
the sensor holes 130 may need to be formed in correspon-
dence to the locations of the protruding sensors 112.

[0030] The sensor holes 130 may include a first sensor
hole 131 and a second sensor hole 132. The first sensor hole
131 may penetrate an inner portion of the band 120, and the
second sensor hole 132 may penetrate an edge portion of the
band 120. More specifically, the first sensor hole 131 may be
in the shape of a circle since the first sensor hole 131
penetrates the inner portion of the band 120, and the second
sensor hole 132 may be in the shape of a semicircle or an arc
since the second sensor hole 132 penetrates the edge portion
of the band 120.

[0031] The sensor holes 130 may be formed in the band
120 in correspondence to the locations of the protruding
sensors 112, since the protruding sensors 112 installed in the
designated locations pass through the sensor holes 130.
Accordingly, the sensor holes 130 may be located in the
inner portion of the band 120 and in the edge portion of the
band 120.

[0032] Since the sensor holes 130 are formed, the protrud-
ing sensors 112 of the electroencephalogram measurement
apparatus 110 may not interfere with the band 120 and the
VR device 140. In a typical electroencephalogram measure-
ment apparatus, sensors are pressed by a band so that
pressure is generated in the sensors to cause measurement
errors or inadequate data values. However, according to the
present disclosure, since the protruding sensors 112 pass
through the sensor holes 130, the protruding sensors 112
may be not pressed and thus making measurement errors or
outputting inadequate data values is prevented.
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[0033] The VR device 140 may be coupled to a front
portion of the band 120 to be disposed around the user’s
eyes. The VR device 140 may be a VR device widely used
in the related art, and accordingly, a detailed description
thereof will be omitted.

[0034] The band 120 may be used to fix and support the
VR device 140 having a heavy weight. In order to dispose
the VR device 140 around the user’s eyes and use the VR
device 140, the VR device 140 may need to be fixed and
supported. By putting the band 120 on the user’s head, the
VR device 140 may be fixed and supported, and accordingly,
the VR device 140 may be stably used.

[0035] In order to easily put the band 120 on the user’s
head and to reinforce the tension of the band 120, the band
120 may be composed of an upward band 121 and a
horizontal band 122. Since the sensor holes 130 are formed
in the band 120, the tension of the band 120 may be reduced
by the sensor holes 130.

[0036] Inorder to prevent the tension of the band 120 from
being reduced, the upward band 122 may diverge into a
plurality of pieces to extend toward the top of the user’s head
from the VR device 140, and the horizontal band 122 may
diverge into two pieces to extend in a horizontal direction
from the VR device 140. More specifically, the upward band
121 may diverge into three pieces, and the three pieces of the
upward band 121 may reinforce the tension of the band 120,
together with the horizontal band 122 extending in the
horizontal direction.

[0037] Hereinafter, directions in which the upward band
121 and the horizontal band 122 extend will be described
with reference to FIGS. 3 and 4. The plurality of pieces of
the upward band 121 may extend toward the top of the user’s
head from the VR device 140, and after the plurality of
pieces of the upward band 121 pass the top of the user’s
head, the plurality of pieces of the upward band 121 may
extend downward to converge on a hook 123. The two
pieces of the horizontal band 122 may extend in the hori-
zontal direction from the VR device 140, that is, along the
side of the user’s head and then converge on the hook 123.
[0038] The hook 123 may be at a location at which the
upward band 121 and the horizontal band 122 converge. The
upward band 121 may be fixed at the hook 123, whereas the
horizontal band 122 may be detachably coupled to the hook
123. More specifically, in order for a user to easily put the
band 120 on his/her head, the user may put the upward band
121 on his/her head earlier than the horizontal band 122. By
first putting the upward band 121 fixed at the hook 123 on
the user’s head together with the hook 123, and then
coupling the horizontal band 122 detachably coupled to the
hook 123 to the hook 123, the band 120 may be wom on the
user’s head.

[0039] By coupling the horizontal band 122 to the hook
123 after putting the upward band 121 on the user’s head, the
user may easily wear the upward band 121. There may be
various methods of coupling the horizontal band 122 to the
hook 123. As shown in FIG. 5, holes may be formed in the
hook 123, and the horizontal band 122 may be inserted into
the holes to be coupled to the hook 123. However, a method
of coupling/decoupling the horizontal band 122 to/from the
hook 123 is not limited thereto. That is, various methods
may be used which couple/decouple the horizontal band 122
to/from the hook 123.

[0040] A method of operating the electroencephalogram
measurement system using the VR device and the band is as
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follows. The electroencephalogram measurement apparatus
110 may be first put on a user’s head. and the protruding
sensors 112 of the electroencephalogram measurement
apparatus 110 may pass through the sensor holes 130 of the
band 120 so that the band 120 and the VR device 140 may
be worn on the user’s head. Since the VR device 140 is
coupled to the front portion of the band 120, the VR device
140 may be worn on the user’s head together with the band
120.

[0041] When the band 120 and the VR device 140 are
worn on the user’s head, the protruding sensors 112 may
pass through the sensor holes 130, and accordingly, the
protruding sensors 112 may be prevented from interfering
with the band 120 and the VR device 140.

[0042] Referring to FIG. 6, a plurality of connecting lines
113 may be connected to the protruding sensors 112. The
connecting lines 113 may be connected to the protruding
sensors 112 to transmit signals generated by the protruding
sensors 112 to an analysis apparatus. The connection lines
113 may be removably connected to the protruding sensors
112 after the band 120 and the VR device 120 are worn on
the user’s head.

[0043] There are difficulties in connecting connecting
lines to sensors due to a fixing band of a VR device, and
furthermore, the pressure of the fixing band due to the
weight of the VR device has an adverse effect on the
connecting lines. However, according to the present disclo-
sure, the protruding sensors 112 may pass through the sensor
holes 130 of the band 120 and be exposed to the outside, and
accordingly, it may be possible to easily connect the con-
necting lines 113 to the protruding sensors 112 without any
interference with the band 120.

[0044] Referring to FIG. 7, a plurality of molds 150 may
be coupled to the sensor holes 130 along the inner circum-
ference surfaces of the sensor holes 130. Since each sensor
hole 130 is in the shape of a circle or an arc, the sensor hole
130 may be damaged when tension is applied to the band
120. Particularly, the second sensor holes 132 formed in the
shape of an arc may be seriously damaged.

[0045] The molds 150 may be coupled to the inner cir-
cumference surfaces of the sensor holes 130 in order to
prevent the sensor holes 130 from being damaged. The
molds 150 may be made of a rigid material and coupled to
the inner circumference surfaces of the sensor holes 130 in
correspondence of the shapes of the inner circumference
surfaces of the sensor holes 130. Since the first sensor holes
131 are formed in the shape of a circle, the molds 150
coupled to the inner circumference surfaces of the first
sensor holes 131 may also be formed in the shape of a circle.
Also, since the second sensor holes 132 are formed in the
shape of a semicircle or an arc, the molds 150 coupled to the
inner circumference surfaces of the second sensor holes 132
may also be formed in the shape of a semicircle or an arc.

[0046] The electroencephalogram measurement system
using the VR device and the band, according to the present
disclosure, may have the following effects.

[0047] The sensor holes 130 may be formed in the band
120 in order to use the band 120 coupled to the VR device
140 in the electroencephalogram measurement apparatus
110. Therefore, the VR device 140 and the band 120 may be
prevented from interfering with the electroencephalogram
measurement apparatus 110. More specifically, the protrud-
ing sensors 112 of the electroencephalogram measurement
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apparatus 110 may operate without any interference with the
band 120 for fixing the VR device 140.

[0048] Also, according to the present disclosure, by form-
ing the sensor holes 130 in the band 120 in order to use the
band 120 in the electroencephalogram measurement appa-
ratus 110, it may be possible to connect the connecting lines
113 to the protruding sensors 112 without any interference
with the VR device 140 and the band 120.

[0049] According to the present disclosure, the electroen-
cephalogram measurement system using the VR device and
the band may prevent interference between the band coupled
to the VR device and the electroencephalogram measure-
ment apparatus through the sensor holes formed in the band
in order to use the band in the electroencephalogram mea-
surement apparatus. Also, by forming the sensor holes in the
band in order to use the band coupled to the VR device in
the electroencephalogram measurement apparatus, it may be
possible to connect the connecting lines to the protruding
sensors without any interference with the VR device and the
band.

[0050] It should be understood that embodiments
described herein should be considered in a descriptive sense
only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or
aspects in other embodiments.

[0051] While one or more embodiments have been
described with reference to the figures, it will be understood
by those of ordinary skill in the art that various changes in
form and details may be made therein without departing
from the spirit and scope of the disclosure as defined by the
following claims.

What is claimed is:

1. An electroencephalogram measurement system using a
Virtual Reality (VR) device and a band for measuring brain
waves using the VR device, the electroencephalogram mea-
surement system using the VR device and the band com-
prising:

an electroencephalogram measurement apparatus coms-

prising a cover that is worn on a user’s head, and a
protruding sensor protruding from the cover at a des-
ignated location;
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a band that is put on the electroencephalogram measure-
ment apparatus, the band having a sensor hole formed
in correspondence to a location at which the protruding
sensor protrudes; and

a VR device coupled to a front portion of the band, and
disposed around the user’s eyes,

wherein, after the electroencephalogram measurement
apparatus is put on the user’s head, the band and the VR
device are worn on the user’s head while the protruding
sensor of the electroencephalogram measurement appa-
ratus passes through the sensor hole of the band.

2. The electroencephalogram measurement system using
the VR device and the band of claim 1, wherein the band
comprises:

an upward band diverging into a plurality of pieces to
extend toward the top of the user’s head from the VR
device; and

a horizontal band diverging into two pieces to extend in
a horizontal direction from the VR device,

wherein the upper band is put on the user’s head earlier
than the horizontal band.

3. The electroencephalogram measurement system using
the VR device and the band of claim 2, further comprising
a hook on which the upward band and the horizontal band
converge,

wherein the horizontal band is detachably coupled to the
hook.

4. The electroencephalogram measurement system using
the VR device and the band of claim 2, wherein the sensor
hole comprises a first sensor hole penetrating an inner
portion of the band, and a second sensor hole penetrating an
edge portion of the band.

5. The electroencephalogram measurement system using
the VR device and the band of claim 1, wherein a mold is
coupled to the sensor hole along an inner circumference
surface of the sensor hole.

6. The electroencephalogram measurement system using
the VR device and the band of claim 1, further comprising
a connecting line connected to the protruding sensor, and
configured to transmit a signal generated by the protruding
sensor,

wherein the connection line is connected to the protruding
sensor after the band and the VR device are worn on the
user’s head.
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