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(7) ABSTRACT

An electrode cap contains at least one electrode array and is
to be applied to a subject’s head. The electrode array
contains an insulating layer, two electrodes disposed oppo-
site one another on the insulating layer, namely a first
measurement electrode facing toward the subject’s head and
a reference electrode facing away from the subject’s head. A
conductive body abuts the reference electrode and is in
electrical contact therewith, and is arranged on the side of
the reference electrode that faces away from the subject’s
head. The individual conductive bodies of all the electrode
arrays are electrically connected to each other.
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ELECTRODE CAP

[0001] The invention relates to an electrode cap compris-
ing at least one electrode array to be applied to the subject’s
head according to claim 1.

[0002] The invention further relates to an EEG measuring
arrangement according to claim 8.

[0003] A large number of different electrode caps to be
applied to a subject’s head are known from the prior art. In
general, such electrode caps have the drawback that mea-
surement signals at individual electrodes are subject to
different disturbances.

[0004] The objective of this invention is to provide an
electrode cap that is largely unaffected by interference
emanating from electromagnetic fields or structures outside
the electrode cap. The present invention solves this problem
with an electrode cap of the above-mentioned type, having
the features of claim 1.

[0005] It is contemplated that each of the electrode arrays
comprises:

[0006] an insulating layer,

[0007] two electrodes opposite one another on the insu-
lating layer, namely a first measurement electrode
facing toward the subject’s head and a reference elec-
trode facing away from the subject’s head, and

[0008] a conductive body that abuts the reference elec-
trode and is in electrical contact therewith, arranged on
the side of the reference electrode facing away from the
subject’s head, and

[0009] wherein the individual conductive bodies of all
electrode arrays are electrically connected to each
other.

[0010] Itis particularly advantageous that electromagnetic
influences from outside the electrode cap via the continuous
conductive body affect the measurement signals of all elec-
trodes equally, so that signals that are completely indepen-
dent of the external electromagnetic influences or interfer-
ence may be obtained by simple compensation.

[0011] Particularly preferably, for connecting a measuring
arrangement to a common system ground, it may be con-
templated that a reference electrode array is provided, for
applying to the subject’s head, that has at least one electrode
facing toward the subject’s head and is electrically con-
nected to the individual conductive bodies of the electrode
arrays.

[0012] 1Ina particularly structurally simple embodiment of
the invention, it is contemplated that the conductive body of
the reference electrode array is electrically conductively
connected to the conductive bodies of all the electrode
arrays.

[0013] A simple possibility for creating a continuous con-
ductive body contemplates that the conductive body of the
or each electrode array, optionally of the reference electrode
array, is formed by a fluid that is in electrical contact with
the reference electrode and/or the second electrode, in
particular a saline solution, and/or that the conductive body
has a specific conductivity between 2 mS/cm and 40 mS/cm.
[0014] In this case, for the modular design of individual
electrode arrays it may be contemplated that the individual
electrode arrays and optionally the reference electrode array
respectively have a container bounded by the reference
electrode and/or the second electrode, in which the fluid is
contained, and that the individual containers are connected
and thus form vessels that communicate with one another, in
particular via hose connections.
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[0015] To provide a particularly simple modular adapta-
tion of the electrode cap to different head shapes, the
electrode cap may be formed as a tubular network of
electrode arrays connected to one another via hose connec-
tions, wherein the individual containers of the electrode
arrays have connectors for connecting, in particular revers-
ibly, with the hose connections.

[0016] A particularly advantageous contacting of the sub-
ject’s head to the electrode cap contemplates that at least one
or each of the electrode arrays, and optionally the reference
electrode array, has a recess for receiving a conductive gel,
the recess being bounded by the measurement electrode or
the first electrode and being open toward the subject’s head.
[0017] An advantageous measuring arrangement com-
prises an electrode cap according to the invention and a
measuring device for determining the voltages applied to the
electrodes. Particularly advantageously, for further process-
ing of the signals, a processing unit may be furnished that
relates those electrical signals that are respectively applied
to the measurement electrode and the reference electrode of
the same electrode array to each other, and in particular
subtracts the two signals from each other, thus creating a
cleaned signal for the electrode array.

[0018] To provide a reference potential, particularly sim-
ply, the at least one electrode or the two electrodes of the
reference electrode array may be connected to a reference
potential of the measuring device.

[0019] A preferred embodiment of the invention is illus-
trated in greater detail with reference to the following
drawings.

[0020] FIG. 1 shows schematically the structure of two
electrode arrays having a common conductive body.

[0021] FIG. 2 shows the structure of an electrode cap in its
entirety.
[0022] FIG. 3 shows an EEG measuring arrangement

corresponding to an exemplary embodiment of the inven-
tion.

[0023] In FIG. 1, the subject’s head 2 is shown, to which
are connected an electrode array 10 and a reference electrode
array 10R. The first electrode array 10 comprises an insu-
lating layer 11 and two electrodes 12, 13 opposite one
another on the insulating layer 11. The first of the two
opposing electrodes 12 is located on the side facing toward
the subject’s head 2. The electrode array 10 has a recess 17
for receiving conductive gel, which is bounded by the first
electrode 10 and is open toward the subject’s head 2.
Conductive gel may be inserted into this recess 17 so that the
first electrode 12 is in electrical contact with the subject’s
head 2.

[0024] Furthermore, each of the electrode arrays 10
respectively has a reference electrode 13 arranged on the
side of the insulating layer 11 opposite the measurement
electrode 12. The reference electrode 13 is in electric contact
with a conductive body 14 that abuts the reference electrode
13. The conductive body 14 is arranged on the side of the
reference electrode 13 that faces away from the subject’s
head 2. The electrode cap 1 comprises a plurality of elec-
trode arrays 10 each having a separate insulating layer 11
and respectively separate electrodes 12, 13 lying opposite
one another. For all or part of the electrode arrays 10, a
common conductive body 14 is respectively available. Alter-
natively it may also be contemplated that for each of the
electrode arrays 10 there is respectively a separate conduc-
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tive body 14 and all of the conductive bodies 14 of the
individual electrode arrays 10 are electrically connected to
each other.

[0025] In the embodiment of the invention shown in FIG.
1, a reference electrode array 10R for applying to the
subject’s head 2 is furnished, in addition to the electrode
array 10. The reference electrode array 10R is substantially
structured like the electrode array 10, and more particularly
has an electrode 12R facing toward the subject’s head 2.
Overall, however, it is only necessary that a single electrode
12R be furnished on the side facing toward the subject’s
head 2, which is conductively connected in whatever way to
the individual conductive bodies of the reference electrode
array 10R. Such a reference electrode array 10R may be
implemented particularly advantageously if it is designed in
the same way as the individual electrode arrays 10, the
reference electrode array 10R comprising:

[0026] an insulating layer 11,

[0027] two electrodes 12R, 13R opposite one another
on the insulating layer 11, namely a first electrode 12R
facing toward the subject’s head 2 and a second elec-
trode 13R facing away from the subject’s head 2,
wherein the first and second electrode 13R are electri-
cally connected together,

[0028] a conductive body 14R abutting the second
electrode 13R and in electrical contact therewith, which
is arranged on the side of the second electrode 13R that
faces away from the subject’s head 2.

[0029] The conductive body 14R of the reference elec-
trode array 10R is electrically connected to the conductive
bodies 14 of the electrode arrays 10.

[0030] As also initially described with regard to the elec-
trode arrays 10, there is preferably also a possibility for the
reference electrode array 10R to be furnished with a recess
17, for receiving conductive gel, bounded by the first
electrode 12R and open toward the subject’s head 2.
[0031] FIGS. 1 and 2 show a particularly preferred
embodiment of the invention in greater detail, providing a
common conductive body 14 formed by a fluid, in particular
a saline solution, that is in contact with the individual
reference electrodes 13 and optionally the second electrode
13R. The conductive body 14 in this preferred embodiment
of the invention has a specific conductivity between 2
mS/cm and 40 mS/cm.

[0032] Asshown in FIG. 1, each individual electrode array
10 and the reference electrode array 10R respectively have
a container 15, 15R bounded by the reference electrode 13
and the second electrode 13R. The fluid that forms the
conductive body 14 is contained in this container. The
individual containers 15, 15R of the electrode array 10 or
reference electrode array 10R are connected to one another
via hose connections 16, and thus form a communicating
vessel. As shown in FIG. 2, each of the electrode arrays 10
and reference electrode arrays 10R respectively has a num-
ber of connectors 15X for hose connections 16. The indi-
vidual electrode arrays of the present exemplary embodi-
ment each respectively have four hose connections 15X. The
number of hose connections 15X may however vary, for
example between two and ten. The electrode cap 1 is formed
as a tubular network of electrode arrays 10, 10R connected
together by hose connections 16. In this preferred embodi-
ment of the invention, the hose connections 16 may be
reversibly released from the connectors 15X. As shown in
FIG. 2, there is the possibility that the individual hose

Mar. 21, 2019

connections 16R may open into T-junctions adjacent to the
containers 15 of the electrode arrays 10. In addition, there is
also the possibility that individual hose connections 16 may
be connected to an external inflow hose and an external
outflow hose, via which fluid may be pumped into the
electrode cap 1 or the hose network, or via which fluid may
be pumped out from the hose network or the electrode cap
1.
[0033] FIG. 3 shows an EEG measuring arrangement 100
corresponding to an exemplary embodiment of the inven-
tion. This EEG measuring arrangement 100 comprises an
electrode cap 1 as shown in FIGS. 1 and 2 and a measuring
device 18 for measuring electrical voltages or voltage sig-
nals. The individual electrodes 12, 13 of the electrode arrays
10 are electrically connected to the measuring device 18.
The electrodes 12R of the reference electrode array 10R are
also connected to the electrical measuring device 18. In this
specific case, the two electrodes 12R, 13R of the reference
electrode array 10R are connected to the reference potential
of the measuring device 18. The measuring device 18
continuously determines the individual voltages applied to
the electrodes 12, 13 and thus provides signals Vi, V. . The
EEG measuring arrangement 100 comprises a processing
unit 19, which is downstream of the electrical measuring
arrangement. This processing unit 19 relates the individual
electrical signals Vi, V, -received by the measuring device
18 and which are applied to the measurement electrode 12
and the reference electrode 13 of the same electrode array 10
respectively. In a preferred embodiment of the invention, the
two signals are subtracted from one another and thus a
cleaned signal V is formed, which is provided at the output.
1-10. (canceled)
11. An electrode cap, comprising:
electrode arrays to be applied to a subject’s head, each of
said electrode arrays containing:
an insulating layer;
two electrodes disposed opposite one another on said
insulating layer, said two electrodes include a first
measurement electrode facing toward the subject’s
head and a second electrode facing away from the
subject’s head; and
a conductive body abutting said second electrode and in
electrical contact therewith, said conductive body
disposed on a side of said second electrode that faces
away from the subject’s head, and
said conductive body is electrically connected to said
conductive body of other ones of said electrode arrays.
12. The electrode cap according to claim 11, further
comprising a reference electrode array for applying to the
subject’s head, said reference electrode array having at least
one reference electrode that faces toward the subject’s head
and is electrically connected to said conductive bodies of
said electrode arrays.
13. The electrode cap according to claim 12, wherein said
reference electrode array contains:
a reference insulating layer;
two reference electrodes disposed opposite one another on
said reference insulating layer, and including a first
reference electrode facing toward the subject’s head
and a second reference electrode facing away from the
subject’s head, said first and second reference elec-
trodes are electrically connected; and
a conductive reference body abutting said second elec-
trode and in electrical contact with said second elec-
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trode, said conductive reference body is disposed on a
side of said second reference electrode that faces away
from the subject’s head, said conductive reference body
of said reference electrode array is electrically con-
nected to said conductive bodies of said electrode
arrays.

14. The electrode cap according to claim 13, wherein at
least one of said conductive body or said reference conduc-
tive body is formed by a fluid that is in electrical contact with
said second electrode and/or said second reference elec-
trode, and/or said conductive body and/or said reference
conductive body has a specific conductivity of between 2
mS/cm and 40 mS/cm.

15. The electrode cap according to claim 14, wherein at
least one of said electrode arrays or said reference electrode
array each respectively has a container bounded by said
second electrode or said second reference electrode, in
which said fluid is contained, and said container of each of
said electrode arrays and/or said reference electrode array
are connected and thus form vessels communicating with
each other.

16. The electrode cap according to claim 15, further
comprising hose connections and the electrode cap is formed
as a tubular network of said electrode arrays connected to
one another via said hose connections, wherein said con-
tainers of said electrode arrays have connectors for connect-
ing with said hose connections.

17. The electrode cap according to claim 13, wherein at
least one of said electrode arrays has a recess formed therein
for receiving a conductive gel, said recess being bounded by
said first measurement electrode and being open toward the
subject’s head.

18. The electrode cap according to claim 14, said fluid is
a saline solution.

19. The electrode cap according to claim 15, further
comprising hose connections connecting said containers to
each other.

20. The electrode cap according to claim 16, wherein said
connectors connect reversibly with said hose connections.

21. The electrode cap according to claim 17, wherein said
reference electrode array has a reference recess formed
therein for receiving said conductive gel, said reference
recess being bounded by said first reference electrode and
being open toward the subject’s head.

22. An electroencephalogram measuring configuration
comprising:

an electrode cap containing electrode arrays to be applied

to a subject’s head, each of said electrode arrays having
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an insulating layer, two electrodes disposed opposite
one another on said insulating layer, said two electrodes
having a first measurement electrode facing toward the
subject’s head and a second electrode facing away from
the subject’s head, and a conductive body abutting said
second electrode and in electrical contact therewith,
said conductive body disposed on a side of said second
electrode that faces away from the subject’s head, and
said conductive body is electrically connected to said
conductive body of other ones of said electrode arrays;

an electrical measuring device; and

said electrodes of said electrode arrays are electrically
connected to said electrical measuring device for mea-
suring voltages and/or electrical signals applied to said
electrodes.

23. The EEG measuring configuration according to claim
22, further comprising a processing unit that relates the
electrical signals that are present respectively at said first
measurement electrode and said second electrode of a same
one of said electrode arrays to each other, and subtracts the
two electrical signals from each other, and thus creates a
cleaned signal for said same one electrode array.

24. The EEG measuring configuration according to claim
22, wherein said electrode cap contains a reference electrode
array for applying to the subject’s head, said reference
electrode array having:

a reference insulating layer;

two reference electrodes disposed opposite one another on
said reference insulating layer, and including a first
reference electrode facing toward the subject’s head
and a second reference electrode facing away from the
subject’s head, said first and second reference elec-
trodes are electrically connected; and

a conductive reference body abutting said second elec-
trode and in electrical contact therewith, said conduc-
tive reference body is disposed on a side of said second
reference electrode that faces away from the subject’s
head, said conductive reference body of said reference
electrode array is electrically connected to said con-
ductive body of said electrode arrays.

25. The EEG measuring configuration according to claim
24, wherein said at least one reference electrode or said two
reference electrodes of said reference electrode array are
connected to a reference potential of said electrical measur-
ing device.
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