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ADHESIVE-MOUNTABLE HEAD-WEARABLE
EEG APPARATUS

FIELD OF THE INVENTION

[0001] This invention relates to head-wearable physiologi-
cal monitoring devices, and particularly to such devices that
include EEG monitoring.

BACKGROUND OF THE INVENTION

[0002] Physiological monitoring of a kind and accuracy
once possible only in a clinical setting and with the aid of
trained medical staff is becoming available as wearable con-
sumer devices. This phenomenon promises to bring many
benefits. First, lowered costs for patients. Second, the possi-
bility to acquire physiological measurements over a longer
time span, with benefits for both research and diagnosis.
Third, the possibility of monitoring physiological parameters
in a “real life” setting as opposed to an artificial laboratory
setting. Fourth, the possibility to monitor physiological
parameters with less discomfort, without disturbing the
patient and compromising the data being acquired. Fifth,
because of lowered costs and increased comfort, the benefits
of physiological monitoring and early diagnosis can be
extended to users with mild or no symptoms, and who would
not under ordinary circumstances have sought physiological
monitoring in a medical setting.

[0003] However, all the benefits listed above are dependent
on adoption and use of such consumer devices by the end
user; and in turn these depend heavily on form factor, absence
of wires, ease of operation, and comfort.

[0004] EEG monitoring normally involves affixing mul-
tiple wired electrodes to a patient’s head in a clinical setting.
When physiological parameters other than EEG are also
acquired, more sensors must be affixed to the patient’s body.
For instance, in the case of pulse oximetry, a finger clip is
used. Wired sensors are disliked by patients, and when they
are used during sleep they disturb the process they are meant
to monitor. Wired sensors are usually also connected to bulky
machinery. Further, wired sensors are delicate, and can
become dislodged easily when the patient moves; their use
normally requires trained staff.

[0005] It is perhaps due to these difficulties that sleep test
devices designed specifically for home use, such as the Clev-
emed® SleepView™, Novasom® Accusom™, the Watet-
mark® ARES™ and others, do not include EEG sensors.
[0006] The Zeo™ headband by Zeo, Inc. (now out of pro-
duction) was one of the first compact head-wearable EEG
monitoring devices, directly connected to a textile-based con-
ductive headband, and worn on a subject’s forehead during
sleep. It did not seek to measure any physiological parameter
other than EEG. It used snap buttons embedded in the enclo-
sure to connect the device to a replaceable textile-based elec-
trode headband.

[0007] Due to the high impedance of the conductive textile
sensors used in the Zeo™, users reported inaccurate readings,
high noise, and poor electrode performance. Furthermore,
users with long hair reported problems with the headband’s
stability and comfort.

[0008] In the consumer space, after the demise of the
Zeo™, many more consumer-grade wearable EEG devices
have become available, such as Neurosky™ “headset” type
EEGs, Emotiv® Epoc™, the Melon™ headband, the Inter-
aXon® Muse™ and others. None are suitable for wearing
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while the subject is sleeping due to their construction. The
Neurosky™ device looks like a headset and requires an ear
clip electrode. The Epoc™ device has delicate electrodes all
over the wearer’s head. The Melon™ headband has only one
channel, and the thickness of the device would make it diffi-
cult to wear during sleep. The Muse™ hides the bulk of the
device behind the ears, again making it unsuitable for wearing
during sleep.

SUMMARY

[0009] The EEG apparatus of the invention improves the
state of the art by adding comfort and user-friendliness, and
providing a higher degree of miniaturization.

[0010] Because the EEG apparatus of the invention has an
adhesive electrode assembly including multiple electrodes,
applying the entire assembly results in the application of
multiple electrodes, improving ease of use, user-friendliness,
and reducing the likelihood of one of the electrodes becoming
disconnected. Furthermore, the adhesive electrode assembly
allows simultaneous acquisition of multiple EEG channels.
For sleep-staging purposes, even if one part of the electrode
assembly becomes disconnected, the remaining channel(s)
can be used to stage sleep.

[0011] Due to the use of snap buttons or magnetic attach-
ments, no wires are needed.

[0012] Duetothe presence of ahole or a slit in the electrode
assembly, pulse oximetry can also optionally be measured
from the forehead through the hole or slit, without the need to
use a traditional wired finger sensor.

[0013] Unlike conductive fabrics, regular gel electrodes
offer good impedance characteristics and vield low noise
signals. Further, the electrode assembly of the invention
exploits the adhesiveness of gel electrodes. According to the
invention, a plurality of electrodes can support and mechani-
cally mount acompact EEG device to the forehead ofa wearer
in the case of a compact and light-weight device having a
small circuit board and an enclosing shell weighing only a
few grams, thereby making a supporting headband unneces-
sary in most cases.

[0014] The EEG apparatus of the invention is multi-chan-
nel, low noise, wearable during sleep, has a favorable com-
pact and light-weight form factor for adoption by consumers,
can be applied to the wearer’s forehead in one simple opera-
tion without assistance, and allows easy acquisition of pulse
oximetry in addition to EEG.

[0015] A general aspect of the invention is an adhesive-
mountable head-wearable EEG apparatus for EEG monitor-
ing. The apparatus includes: an EEG sensor capable of acquir-
ing an EEG signal ofa wearer of the wearable EEG apparatus;
a central processing unit capable of receiving the EEG signal
from the EEG sensor; a circuit board including the EEG
sensor and the central processing unit; an enclosing shell for
enclosing the circuit board, the EEG sensor, and the central
processing unit; and an adhesive electrode assembly. The
adhesive electrode assembly includes: two or more gel elec-
trodes capable of acquiring an EEG signal and capable of
adhering to the forehead, two or more respective electrically
conductive connection elements, each connection element
being electrically connected to one of the gel electrodes, each
connection element additionally being capable of being
mated with a corresponding connection element on one of:
the enclosing shell or the circuit board, so as to both electri-
cally connect the circuit board to the electrodes, and structur-
ally support the enclosing shell.
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[0016] In some embodiments, the adhesive electrode
assembly further comprises at least one adhesive non-con-
ductive area.

[0017] Insomeembodiments, the enclosing shell has a left
chamfered edge and a right chamfered edge, so as to reduce
lateral forces on the enclosing shell when the apparatus is
worn during sleep.

[0018] In some embodiments, a horizontal width of the
enclosing shell is no greater than a width that would bring the
edge of the enclosing shell in contact with a sleep surface
supporting the wearer before the nose of the wearer contacts
the sleep surface.

[0019] In some embodiments, the depth of the enclosing
shell is no more than 2 cm.

[0020] Insome embodiments, the connection elements are
snap fasteners.

[0021] Insome embodiments, the connection elements are
magnets.

[0022] In some embodiments, the adhesive electrode
assembly further includes: an aperture capable of allowing
light to be directed towards and reflected by the forehead of
the wearer, so as to allow a reflectance oximetry sensor to
acquire oximetry measurements from the forehead while the
electrode assembly is affixed to the forehead.

[0023] In some embodiments, the gel electrodes are
Ag—AgCl gel electrodes.

[0024] Another general aspect of the invention is a method
of simultaneously affixing and electrically connecting a fore-
head-worn EEG device to a person’s forehead. The method
includes: connecting an adhesive electrode assembly to the
forehead-worn EEG device using two or more contact ele-
ments; and affixing the adhesive electrode assembly to the
forehead, thereby creating two or more respective electrical
connections between the person’s forehead and the forehead-
worn EEG device.

[0025] In some embodiments of the method, the contact
elements are snap fasteners.

[0026] In some embodiments of the method, the contact
elements are magnets.

[0027] In some embodiments of the method, the method
further includes: capturing a headband between the forehead-
worn EEG device and the electrodes, so as to enable the
headband to support the electrode assembly and ensure its
adherence to the forehead.

[0028] Another general aspect of the invention is a method
of simultaneously acquiring EEG and pulse oximetry from
the forehead of a person. This method includes: connecting a
multi-polar adhesive electrode assembly to a multi-sensor
forehead-worn device using two or more contact elements;
affixing the electrode assembly to the forehead, thereby cre-
ating two or more distinct electrical connections between the
forehead and the device; acquiring an EEG signal by ampli-
fying voltages measured on the electrical connections; emit-
ting light from the sensing device, such that the light reaches
the forehead through an aperture in the electrode assembly;
and measuring the intensity of light reflected by the forehead.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The invention will be more fully understood by ref-
erence to the Detailed Description, in conjunction with the
following figures, wherein:

[0030] FIG. 1is a line drawing of the front of an adhesive
electrode assembly, the adhesive electrode assembly includ-
ing four male snap buttons and a hole.
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[0031] FIG. 2 is a line drawing of the back of the adhesive
electrode assembly.

[0032] FIG. 3 is a line drawing showing another frontal
view of the adhesive electrode assembly.

[0033] FIG. 4isaline drawing of an alternate embodiment
of the adhesive electrode assembly of FIG. 1, this embodi-
ment having no hole in the center.

[0034] FIG. 5is aline drawing of an alternate embodiment
of the adhesive electrode assembly of FIG. 1, this embodi-
ment having only three male snap buttons.

[0035] FIG. 6 is a line drawing of an EEG monitoring
device.
[0036] FIG. 71s aline drawing of an alternate embodiment

of the adhesive electrode assembly of FIG. 1, this embodi-
ment having female snap buttons.

[0037] FIG. 8isaline drawing of an alternate embodiment
of the adhesive electrode assembly of FIG. 1, this embodi-
ment including a slit instead of a hole.

[0038] FIG. 9is aline drawing of an alternate embodiment
of the adhesive electrode assembly of FIG. 1, this embodi-
ment including magnets instead of snap buttons.

[0039] FIG. 10 is a line drawing of the adhesive electrode
assembly of FIG. 7, connected to the EEG monitoring device
of FIG. 6 and affixed to a patient’s forehead

[0040] FIG. 11 is a line drawing of the adhesive electrode
assembly and EEG monitoring device of FIG. 10, also includ-
ing a headband that fully occludes the electrode assembly.
[0041] FIG. 12 is a line drawing of the first step of the
mounting of the headband of FIG. 11, in this step, two holes
on the headband are positioned above two of the snap buttons
on the EEG monitoring device.

[0042] FIG. 13 is a line drawing of the second step of the
mounting of the headband; in this step, the adhesive electrode
assembly is connected to the EEG monitoring device by
means of snap buttons on the adhesive electrode assembly
and snap buttons on the device.

[0043] FIG. 14 is a schematic split view of the enclosure of
the EEG monitoring device, the adhesive electrode assembly
and the wearer’s forehead epidermis. FIG. 14 schematically
illustrates the acquisition of the pulse oximetry signal.
[0044] FIG. 15 is a schematic split view of the EEG moni-
toring device and the adhesive electrode assembly, when the
snap buttons have been replaced by magnetic elements such
as neodymium magnets.

[0045] FIG. 16 is a schematic view of another embodiment
of the adhesive electrode assembly, this embodiment includ-
ing two non-conductive adhesive areas.

[0046] FIG. 17 is a schematic view of another embodiment
of the adhesive electrode assembly, this embodiment includ-
ing Ag—AgCl electrodes and a large non-conductive adhe-
sive area.

[0047] FIG. 18 is a schematic diagram of the components of
an embodiment of a head-wearable EEG apparatus of the
invention.

[0048] FIG. 19 is aline drawing of a view from above of the
EEG monitoring device of FIG. 6 when the device is worn on
the forehead, showing the right and left chamfered edges of
the device.

[0049] FIG. 20 is a line drawing of a sleeping person wear-
ing the EEG monitoring device of the invention.

[0050] FIG. 21 is a flow diagram of'the steps of a method of
simultaneously affixing and electrically connecting a fore-
head-worn EEG device to a person’s forehead.
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[0051] FIG. 22 is a flow diagram of the steps of a method of
simultaneously acquiring EEG and pulse oximetry from the
forehead of a person.

DETAILED DESCRIPTION OF THE INVENTION

[0052] With reference to FIGS. 1-3, an adhesive electrode
assembly 100 has four connection elements 102. A single
adhesive electrode assembly 100 can be affixed to the fore-
head of a wearer easily and reliably even by inexperienced
users, and reduces the possibility of individual electrodes
becoming disconnected. The EEG signal is acquired from the
wearer’s forehead through the four gel electrodes 206. The
electrical potential on the left and right gel electrodes 206 is
measured against a reference electrode (either the central top
or central bottom electrode 206). The remaining central top or
bottom electrode 206 (the electrode not used as reference
electrode) is an output from the EEG monitoring device,
having “right leg drive” function to reduce common mode
noise. Therefore the four electrodes 206 are used to acquire
the left and right hemisphere frontal EEG signal (two chan-
nels of data), with low noise.

[0053] FIG. 4 shows an alternate embodiment of the adhe-
sive electrode assembly of FIG. 3, this embodiment having no
hole in the center.

[0054] Ttis possible to reduce the number of electrodes by
one, by eliminating the right leg drive, and in this case either
one snap button 102 or one of the gel electrodes 206 or both
can be optionally dispensed with. However, both the snap
button and the electrode can also be included (though unused)
so as to provide increased strength of adhesion to the fore-
head, and mechanical strength of the structural connection
between the electrode assembly and the EEG monitoring
device. Retaining mechanical strength would be an important
consideration in case the snap buttons are replaced with mag-
nets as in the embodiment of FIG. 9.

[0055] FIG. 5 shows an adhesive electrode assembly 100
with only three snap buttons 102, as may be utilized when
right leg drive is not needed. Dispensing with the right leg
drive, however, would adversely impact the noise character-
istics of the device.

[0056] Itis also possible to eliminate one of the EEG chan-
nels, thereby only acquiring one channel of EEG data, and
this would also reduce the electrode count by one, making the
lowest possible number of contact points 2. However this
would reduce the ability of the EEG monitoring device to
detect proper electrode contact. Both changes in skin hydra-
tion (such as perspiration or drying) and electrode placement
can affect the impedance of each pair of electrodes used for
monitoring a channel of EEG. With two channels, changes in
skin hydration and changes in electrode impedance due to
improper placement or the electrodes peeling off can be dis-
criminated. Changes in skin hydration will yield an identical
change in impedance on both channels, whereas a change in
the adhesion area of one of the electrodes for a given channel
will only be reflected on the impedance of that respective
channel.

[0057] InFIG.2ahole 104 inthe adhesive electrode assem-
bly 100 allows light emitted by the device (not shown) to
reach the forehead, and the light reflected from the forehead
to be measured by a sensor within the device. This assembly
therefore constitutes a reflectance oximeter. FIG. 14 illus-
trates the components of the oximeter when an EEG moni-
toring device 600 is attached to the electrode assembly 100,
and the electrode assembly 100 is affixed to the wearer’s
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forehead 1400. According to commonly used reflectance
pulse oximetry, ared LED 1402 and an infrared LED 1406 are
used to send light into the forehead 1400 of the wearer. Light
is reflected back to a sensor, such as a phototransistor 1404,
and measured.

[0058] The adhesive electrode assembly 100 has sufficient
adhesive surface area to allow the device to adhere to the
forehead during EEG monitoring. It is possible however to
use a headband 1100 (FIG. 11) to provide further reinforce-
ment to hold the device 600 in place. With reference to FIG.
12, a suitable headband has a hole on each end. The holes are
positioned above the left and right connection elements (snap
buttons) 602 on the device. When the snap buttons on the
electrode assembly 700 (FIG. 7) are mated with those 602 on
the device (FI1G. 12), the headband is therefore held in place.
[0059] InFIG. 8, aslit 800 in the adhesive electrode assem-
bly 100 is used to acquire oximetry measurements. A match-
ing EEG monitoring device 600 to this embodiment of the
adhesive electrode assembly 100 would have an oximetry
sensor 604 positioned so that light to and from the oximetry
sensor 604 can reach the forehead of the wearer passing
through the slit 800.

[0060] Furthermore, even without a hole 104 or a slit 800,
pulse oximetry can be acquired from the forehead by increas-
ing the size of the EEG monitoring device 600 so that it
extends beyond the electrode assembly, or dispensing with
one of the electrodes (thus reducing the size of the electrode
assembly) or by other means, so long as the pulse oximetry
LEDs and sensor can have access to the skin of the forehead.
However, the preferred embodiment has the pulse oximeter
positioned above ahole 104 in the electrode assembly, so as to
maintain the distance between the skin and the oximetry
sensor constant, avoid ambient light interference, keep the
device size minimal, and accommodate four electrodes.
[0061] The difference between FIG. 7 and FIG. 1 is the
gender of the snap buttons used as connection elements. Snap
buttons on the electrode assembly 700 must be of opposite
gender to snap buttons 602 on the EEG monitoring device
600.

[0062] With reference to FIG. 9, magnetic elements 900
(for instance, simple neodymium magnets in contact with the
gel electrodes below) can be used instead of snap buttons,
providing further ease of use, and yet sufficient mechanical
strength when the adhesive electrode assembly 100 is
attached to the EEG monitoring device 600. Unlike snap
buttons, neodymium magnets are not suited to being soldered
directly onto a circuit board, because they lose most of their
magnetic properties when heated to the necessary tempera-
tures. To use magnetic contact points, magnets must be
mounted on the circuit board by means other than soldering.
Though using conductive glue or tape is an option for proto-
type production, it is not a good production strategy for large
quantities of devices. Spring contacts can instead be soldered
directly onto the circuit board during automated assembly,
and the magnets inserted into properly sized holes in the
plastic shell. A viable system of utilizing magnetic contacts to
attach the electrode assembly to the EEG monitoring device is
shown in FIG. 15. In this figure, the textured/dotted area
represents the inside 1500 of the enclosing shell, and the
white area the outside space 1502. The adhesive electrode
assembly 100 includes two layers; a textile layer 1512 (nor-
mally a non-woven white textile material common to most
ECG/TENS electrodes) and a conductive gel layer 1514. A
neodymium magnet or other magnetic element 900 is embed-
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ded in the adhesive electrode assembly so that it is in contact
with the conductive gel layer 1514. This electrode-side mag-
netic element 900 has a disk-shaped base so thatit can be held
in place by the overlying textile 1512. The electrode-side
magnetic element 900 mates with a device-side magnetic
element 1510. The device-side magnetic element 1510 is
embedded in the plastic enclosure 1506 of the EEG monitor-
ing device. The plastic shell 1506 has a hole of matching
shape and size, into which the magnetic element 1506 is
inserted. Once inserted, the magnetic element 1506 is unable
to escape from the shell towards the outside, due to its shape.
Contact with the circuit board 1504 is achieved by means of
a spring contact 1508. The advantage of this embodiment is
decreased stress to the components mounted on the circuit
board when electrode assembly is attached to the device or
removed. From the perspective of a user, it is also a somewhat
more stylish and desirable embodiment. However, the snap
button mechanism is a reliable one with little complexity, and
electrode manufacturers are already familiar with embedding
snap buttons into gel electrodes; furthermore no custom
shaped magnets need to be created, so the snap button solu-
tion is in many instances more practical and has lower cost. It
is to be noted that a plastic enclosing shell can be able to
accommodate a cylindrical magnet, holding it in place by
interference alone once inserted, whereas the electrode
assembly is composed of soft material and therefore at least
on the electrode side, a magnetic element having a disk-
shaped base as shown in FIG. 15 is preferred.

[0063] FIG.16 shows an alternate embodiment of the elec-
trode assembly 100 of FIG. 1 and FIG. 2, this embodiment
including two non-conductive adhesive areas 1600. Although
the gel electrodes 206 are themselves adhesive, the adhesive-
ness of the gel is not as strong as that of common adhesive.
[0064] The two non-conductive adhesive areas 1600
increase the adhesiveness of the electrode assembly 100,
thereby preventing the electrode assembly 100 from peeling
off of the patient’s 1000 forehead even when the patient is
wearing the EEG apparatus during sleep, and tossing/turning
in bed.

[0065] The two non-conductive adhesive areas 1600 are
portions of the electrode assembly 100 in which the top white
layer 1s coated with an adhesive, a feature common to many
ordinary snap gel electrodes.

[0066] FIG.17 shows an alternate embodiment of the elec-
trode assembly 100 of FIG. 1 and FIG. 2, including four
Ag—AgCl gel contact points 1700 instead of the regular gel
contact points 206. Because Ag—AgCl gel contact points are
quite small, in the embodiment of FIG. 17 adhesion is pro-
vided by a single, large non-conductive adhesive area 1702
occupying most of the surface area of the electrode assembly.
[0067] FIG. 18 shows the constituent components of the
EEG apparatus of claim 1. An enclosing shell 1800 encloses
a circuit board 1802, a CPU 1806, and an EEG sensor 1804.
The EEG sensor 1804 is connected to four electrodes 206; one
right leg drive output electrode and three input electrodes for
acquiring two EEG channels. The CPU 1806 acquires an
EEG signal from the EEG sensor 1804.

[0068] FIG. 19 shows the top view of the enclosing shell of
the EEG monitoring device, as seen looking down on the top
of a wearer’s head. The enclosing shell has right and left
chamfered edges 1900 so as to reduce lateral forces on the
enclosing shell when the apparatus is worn during sleep.
[0069] FIG. 20 shows a sleeping person 2002. The person
2002 is sleeping prone, his body 2004 supported by a sleep
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surface 2000. The person’s head 2006 is directly resting on
the sleeping surface 2000, oriented downwards to the extent
that the person’s nose 2008 will permit. The EEG monitoring
apparatus can be worn without interfering with the person’s
2002 sleeping position as long as the horizontal width
between the two chamfered edges 1900 of the shell of the
EEG monitoring device 2010 is such that the chamfered edge
of the EEG monitoring device 2010 does not come in contact
with the sleeping surface 2000 before the nose as the person
2002 rotates his’her head 2006 during sleep, in the process of
assuming the sleeping position shown in FIG. 20.
[0070] FIG. 21 shows the steps of a method for simulta-
neously affixing and electrically connecting a forehead-worn
EEG device to a person’s forehead. In the electrode connec-
tion stage 2100, the adhesive electrode assembly 100 is con-
nected to the EEG monitoring device 600. In the wearing
stage 2102, the adhesive electrode assembly 100 is affixed to
the forehead of a wearer.
[0071] FIG. 22 shows the steps of a method for simulta-
neously acquiring EEG and pulse oximetry from the forehead
of a person. In the electrode connection stage 2200, the adhe-
sive electrode assembly 100 is connected to the EEG moni-
toring device 600. In the wearing stage 2202, the adhesive
electrode assembly 100 is affixed to the forehead of a wearer.
In the EEG acquisition stage 2204 the EEG signal is mea-
sured. In the light emission stage 2206, a light is emitted by
the device 600, through a hole in the adhesive electrode
assembly 100, towards the wearer’s forehead. In the light
measurement stage 2208, the light reflected by the wearer’s
forehead is measured, thereby acquiring an oximetry mea-
surement. The stages are presented sequentially in this figure,
although it is possible for the EEG signal and the oximetry
signal to be measured at the same time, for instance if a single
analog to digital converter is used by the CPU to simulta-
neously acquire measurements from two independently run-
ning sensors.
[0072] Other modifications and implementations will
occur to those skilled in the art without departing from the
spirit and the scope of the invention as claimed. Accordingly,
the above description is not intended to limit the invention
except as indicated in the following claims.
What is claimed is:
1. An adhesive-mountable head-wearable EEG apparatus
for EEG monitoring, the apparatus comprising:
an EEG sensor capable of acquiring an EEG signal of a
wearer of the wearable EEG apparatus;
a central processing unit capable of receiving the EEG
signal from the EEG sensor;
a circuit board including the EEG sensor and the central
processing unit;
an enclosing shell capable of enclosing the circuit board,
the EEG sensor, and the central processing unit; and
an adhesive electrode assembly, the assembly including:
two or more gel electrodes capable of acquiring an EEG
signal and capable of adhering to the forehead; and
two or more respective electrically conductive connec-
tion elements, each connection element being electri-
cally connected to one of the gel electrodes. each
connection element additionally being capable of
being mated with a corresponding connection ele-
ment on one of: the enclosing shell or the circuit
board, so as to both electrically connect the circuit
board to the electrodes, and structurally support the
enclosing shell.
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2. The apparatus of claim 1, wherein the adhesive electrode
assembly further comprises at least one adhesive non-con-
ductive area.

3. The apparatus of claim 1, wherein the enclosing shell has
a left chamfered edge and a right chamfered edge, so as to
reduce lateral forces on the enclosing shell when the appara-
tus is worn during sleep.

4. The apparatus of claim 1, wherein a horizontal width of
the enclosing shell is no greater than a width that would bring
the edge of the enclosing shell in contact with a sleep surface
supporting the wearer before the nose of the wearer contacts
the sleep surface.

5. The apparatus of claim 1, wherein the depth of the
enclosing shell is no more than 2 cm.

6. The electrode assembly of claim 1, wherein the connec-
tion elements are snap fasteners.

7. The electrode assembly of claim 1, wherein the connec-
tion elements are magnets.

8. The electrode assembly of claim 1, the adhesive elec-
trode assembly further comprising:

an aperture capable of allowing light to be directed towards

and reflected by the forehead of the wearer, so asto allow
a reflectance oximetry sensor to acquire oximetry mea-
surements from the forehead while the electrode assem-
bly is affixed to the forehead.

9. The electrode assembly of claim 1, wherein the gel
electrodes are Ag—AgCl gel electrodes.

10. A method of simultaneously affixing and electrically
connecting a forehead-worn EEG device to a person’s fore-
head, comprising:
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connecting an adhesive electrode assembly to the fore-
head-worn EEG device using two or more contact ele-
ments; and

affixing the adhesive electrode assembly to the forehead,

thereby creating two or more respective electrical con-
nections between the person’s forehead and the fore-
head-worn EEG device.

11. The method of claim 10, wherein the contact elements
are snap fasteners.

12. The method of claim 10, wherein the contact elements
are magnets.

13. The method of claim 10, additionally comprising:

capturing a headband between the forehead-worn EEG

device and the electrodes, so as to enable the headband to
support the electrode assembly and ensure its adherence
to the forehead.

14. A method of simultaneously acquiring EEG and pulse
oximetry from the forehead of a person, the method compris-
ing:

connecting a multi-polar adhesive electrode assembly to a

multi-sensor forehead-worn device using two or more
contact elements;

affixing the electrode assembly to the forehead, thereby

creating two or more distinct electrical connections
between the forehead and the device;

acquiring an EEG signal by amplifying voltages measured

on the electrical connections;

emitting light from the sensing device, such that the light

reaches the forehead through an aperture in the electrode
assembly; and

measuring the intensity of light reflected by the forehead.
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