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NEUROFEEDBACK SYSTEMS AND
METHODS

BACKGROUND

[0001] The present invention, in some embodiments
thereof, relates to neurofeedback and, more specifically, but
not exclusively, to systems and methods for administering
neurofeedback treatments.

[0002] Neurofeedback is a type of biofeedback that mea-
sures brain waves of a patient to produce a signal that is used
as feedback back to the brain of the patient, teaching the
brain of the patient to self-regulate. Neurofeedback may
cause neuroplastic changes after treatments, for example, an
increase in brain size.

[0003] Neurofeedback is commonly provided using video
or sound. A positive feedback, such as good video contrast
and audio quality is used to encourage the desired brain
activity. Negative feedback, such as poor contrast or reduced
audio quality is used to discourage brain activity that is
undesirable. In this manner, the brain of the patient watching
the video or hearing the sound learns to create the designed
brain waves by being rewarded with the ability to watch the
video or hear the audio with good quality.

[0004] Despite being shown as effective for treating a
variety of brain based disorders, Neurofeedback is currently
not readily available to many patients. Neurofeedback
requires about 30 to 40 treatment sessions to be durably
effective. Each session is administered by an experienced
Neurofeedback treatment doctor that determines the treat-
ment, monitors progress, and helps ensures success. As such,
Neurofeedback may only be available at dedicated clinics
which are not always easily reachable. Neurofeedback has a
relatively high cost of treatment.

[0005] The neurofeedback therapy selected for each
patient is highly dependent on the therapist. The therapist
selects the therapy, for example, based on acquired neuro-
feedback knowledge, personal experience, diagnosis capa-
bility, associative thinking, and ability to analyze other
patient related data. Neurofeedback treatments selected by
therapists are estimated as having an average success rate of
about 70-80% depending on the pathology treated.

SUMMARY

[0006] According to an aspect of some embodiments of
the present invention there is provided a computer imple-
mented method for adapting a neurofeedback treatment,
comprising: receiving at least one patient brain state param-
eter indicative of a current brain state of a patient for
application of a neurofeedback treatment; correlating the at
least one patient brain state parameter with a set of neuro-
feedback treatments from a plurality of neurofeedback treat-
ments stored in a dataset; iterating for members of the set of
neurofeedback treatments: selecting one neurofeedback
treatment from the set of neurofeedback treatments, wherein
in each iteration another neurofeedback treatment is
selected; administering the one neurofeedback treatment to
the patient; calculate an effectiveness parameter associated
with the one neurofeedback treatment administered to the
patient based on measured outputs of at least one brain
signal outputted by at least one sensor sensing the head of
the patient; and designating an effective neurofeedback
treatment according to the measured effectiveness param-
eter.
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[0007] Optionally, the effectiveness parameter is calcu-
lated as the sum of a time duration of each respective
appearance event of a value calculated for a target signal
pattern determined based on output of at least one brain
signal. Optionally, the time duration of each respective
appearance event of the value is determined based on a
threshold requirement represent a local maximum of the
target signal pattern or a local minimum of the target signal
pattern. Optionally, the value calculated for the target signal
pattern determined based on output of at least one brain
signal comprises a power value of each appearance event of
a target type of brain activity calculated from electroen-
cephalogram (EEG) signals.

[0008] Optionally, the effectiveness parameter is calcu-
lated regardless of whether a reward threshold of the admin-
istered neurofeedback treatment is met or not.

[0009] Optionally, the method further comprises adminis-
tering the selected effective neurofeedback treatment to the
patient for a predefined range of time longer than the range
of time of administration of each respective neurofeedback
treatment.

[0010] Optionally, the iterating is performed for a subset
of neurofeedback treatments, the selected effective neuro-
feedback treatment is selected and administered, and another
iterating is performed for the remaining members of the set
of neurofeedback treatments that were not members of the
iterated subset. Optionally, the method further comprises
repeating the iterating and the selecting to select another
effective neurofeedback treatment, and administering the
other selected effective neurofeedback treatment to the
patient for another predefined range of time longer than the
predefined range of time of administration of the previous
effective neurofeedback treatment.

[0011] Optionally, the method further comprises associat-
ing each member of the set of neurofeedback treatments
with a plurality of treatment parameters each representing a
different value for a requirement target, wherein a calcula-
tion based on output of at least one sensor measuring brain
signals of the patient is compared to the value of the
requirement target. Optionally, at least one of an image and
a sound is modulated according to the comparison of the
calculation based on the output of the at least one sensor to
the value of the requirement target. Optionally, selecting
comprises selecting one neurofeedback treatment from the
set of neurofeedback treatments and an associated set of
treatment parameters selected from the plurality of treatment
parameters, and measuring the effectiveness parameter
according to the associated set of treatment parameters.
Optionally, iterating comprises iterating the combination of
neurofeedback treatments and the plurality of treatment
parameters.

[0012] Optionally, during each iterating, each one neuro-
feedback treatment is administered for an approximately
equal range of time.

[0013] Optionally, the method further comprises: admin-
istering an evaluation to obtain a first score for the patient at
the current brain state of a patient, administering the evalu-
ation to obtain a second score for the patient after the
effective neurofeedback treatment is selected, and compar-
ing the first and second scores.

[0014] Optionally, the method further comprises removing
the effective neurofeedback treatment from use in the iter-
ating when the comparison of the first and second scores is
not statistically significant.
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[0015] Optionally, the at least one patient brain state
parameter is selected from the group consisting of: memory
improvement, attention improvement.

[0016] Optionally, when the at least one patient brain state
parameter comprises memory improvement, the set of neu-
rofeedback treatments comprise at least one of: absolute
power value of the Alpha frequency measured at a selected
electrode, relative power of the Alpha frequency compared
to the power of the rest of all other frequencies measured for
the selected electrode, average power of the measured Alpha
frequency over time, and coherence between the phases of
the Alpha frequency of several electrodes.

[0017] Optionally, each one neurofeedback treatment is
randomly from the set of neurofeedback treatments without
repeating selection of a previously selected neurofeedback
treatment.

[0018] According to an aspect of some embodiments of
the present invention there is provided a computer imple-
mented method for creating a placebo of a neurofeedback
treatment, comprising: administering a non-therapeutic neu-
rofeedback treatment to a patient that simulates a neuro-
feedback treatment without reacting to brain signals accord-
ing to a real neurofeedback treatment; detecting an artifact
in output of at least one sensor measuring at least one signal;
and presenting output in response to the detected artifact.
[0019] Optionally, the artifact is based on measurements
in response to patient activity unrelated to the administration
of the non-therapeutic neurofeedback.

[0020] Optionally, the artifact represents at least one sig-
nal generated in response to a member selected from the
group consisting of: a blink of the eye of the patient,
movement of the at least one sensor, movement of the head
of the patient, chewing movement by the patient, and
movement of the limb or body of the patient.

[0021] Optionally, the non-therapeutic neurofeedback
treatment comprises randomly adapting at least one of an
image and a sound in a manner similar to the real neuro-
feedback treatment that is un-correlated with a measured at
least one brain signal of the patient.

[0022] Optionally, the artifact is detected in EEG signals
measured based on output of the at least one sensor.
[0023] Optionally, the artifact comprises a power spike
indicative of saturation in the output of the at least one
sensor.

[0024] Optionally, the artifact is detected based on an
analysis of non-EEG signals measured based on output of
the at least one sensor.

[0025] Optionally, presenting output in response to the
detected artifact comprises presenting a simulation of output
that is presented in response to the real neurofeedback
treatment using at least one EEG sensor measuring at least
one EEG signal of the patient.

[0026] According to an aspect of some embodiments of
the present invention there is provided an element for
placement of a neurofeedback headset at a predefined posi-
tion on a head of a patient, comprising: a first end portion for
coupling to an anterior portion of the neurofeedback head-
set; an elongated portion extending from the first end
portion, the elongated portion having a length such that
when the neurofeedback headset is located at the predefined
positioned the elongated portion extends parallel to the
surface of the frontal bone of the patient until the glabella of
the patient; a pair of arms each extending laterally in
opposite directions and inferiorly from the end portion of the
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elongated portion positioned at the glabella, each respective
arm oriented for positioning along at least one of the
respective side of the nasal bone and inferiorly to the
respective eyebrow and superiorly to the respective eye of
the patient.

[0027] Optionally, the elongated portion is positioned and
biased to contact the skin surface of the frontal bone.
[0028] Optionally, the length of the elongated portion is
adjustable to fit patients having different fontal bone surface
sizes.

[0029] Optionally, the end portion of each arm of the pair
of arms includes a contact element for contacting the skin of
the patient, wherein the contact element is sized and posi-
tioned away from the respective eye of the patient.

[0030] Optionally, the end portion of each arm of the pair
of arms is positioned medially to a respective supraorbital
notch.

[0031] Optionally, when the neurofeedback headset com-
prises a plurality of EEG electrodes that output EEG signals
when contacting the head of the patient when the neuro-
feedback headset is positioned at the predefined position.
[0032] According to an aspect of some embodiments of
the present invention there is provided a system for testing
a neurofeedback headset, the system comprising: a cradle
comprising: a plurality of electrical elements for outputting
at least one signal; a surface shaped to accommodate an
inner surface of the neurofeedback headset that contacts a
head of a patient when the patient wears the neurofeedback
headset, the surface shaped according to a size and shape of
the head of the patient; wherein the plurality of electrical
elements are arranged along the surface of the cradle such
that when the neurofeedback headset is located on the
surface of the cradle, electrodes located within the neuro-
feedback headset are in electrical communication with the
plurality of electrical elements of the surface; and a con-
troller that controls the plurality of electrical elements to
create at least one test signal for reception by the electrodes
of the neurofeedback headset.

[0033] Optionally, the plurality of electrical elements are
transmitters designed to create electrical communication by
contacting the electrodes of the neurofeedback headset when
the neurofeedback headset is positioned on the surface of the
cradle.

[0034] Optionally, the plurality of electrical elements are
electromagnetic generators designed to create wireless elec-
trical communication with the electrodes of the neurofeed-
back headset by non-contact with the electrodes when the
neurofeedback headset is positioned on the surface of the
cradle.

[0035] Optionally, the controller controls the plurality of
electrical elements to generate signals mimicking EEG.
[0036] Optionally, the controller controls the plurality of
electrical elements to generate impedance signals represent-
ing electrical connectivity between the electrical elements
and the electrodes.

[0037] Optionally, the system further comprises: a com-
puting unit in electrical communication with the neurofeed-
back headset, the computing unit including a processor in
communication with a program store storing code instruc-
tions for execution by the processor, the code instructions
comprising: code to receive a plurality of test signals from
the neurofeedback headset, wherein the plurality of test
signals are generated by the controller, transmitted by the
electrical elements, and sensed by the electrodes of the
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neurofeedback headset; and code to analyze the plurality of
test signals to verify proper functionality of the neurofeed-
back headset.

[0038] Optionally, the analysis is performed by correlating
the plurality of test signals to expected signals according to
a correlation requirement representing a tolerance of proper
functionality. Optionally, the system further comprises code
to present a message indicative of improper functionality on
a display in communication with the computing unit when
the verification of proper functionality fails.

[0039] Unless otherwise defined, all technical and/or sci-
entific terms used herein have the same meaning as com-
monly understood by one of ordinary skill in the art to which
the invention pertains. Although methods and materials
similar or equivalent to those described herein can be used
in the practice or testing of embodiments of the invention,
exemplary methods and/or materials are described below. In
case of conflict, the patent specification, including defini-
tions, will control. In addition, the materials, methods, and
examples are illustrative only and are not intended to be
necessarily limiting.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0040] Some embodiments of the invention are herein
described, by way of example only, with reference to the
accompanying drawings. With specific reference now to the
drawings in detail, it is stressed that the particulars shown
are by way of example and for purposes of illustrative
discussion of embodiments of the invention. In this regard,
the description taken with the drawings makes apparent to
those skilled in the art how embodiments of the invention
may be practiced.

[0041] In the drawings:

[0042] FIG.1is a flowchart of a method for automatically
administering neurofeedback treatment to a patient, in
accordance with some embodiments of the present inven-
tion,;

[0043] FIG. 2is a diagram of components of a system that
automatically administers neurofeedback treatment to a
patient, in accordance with some embodiments of the pres-
ent invention;

[0044] FIG. 3 is a flowchart of a method for automatically
verifying function of a neurofeedback headset, in accor-
dance with some embodiments of the present invention;
[0045] FIG. 4 is a flowchart of a method for selecting
and/or adapting a neurofeedback treatment for patient, in
accordance with some embodiments of the present inven-
tion;

[0046] FIG. 5 is a flowchart of a method for creating a
placebo neurofeedback treatment, in accordance with some
embodiments of the present invention;

[0047] FIG. 6A is a schematic depicting a position element
for positioning a neurofeedback headset at a predefined
location on the head of a patient, in accordance with some
embodiments of the present invention;

[0048] FIG. 6B is a blow-up of the position element, in
accordance with some embodiments of the present inven-
tion;

[0049] FIG. 7 is a schematic of an example of a profes-
sional implementation of the system of FIG. 2, in accor-
dance with some embodiments of the present invention;
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[0050] FIG. 8 is a schematic of an example of a home
implementation of the system of FIG. 2, in accordance with
some embodiments of the present invention; and

[0051] FIG. 9 is a flowchart of another exemplary method
of selecting effective neurofeedback treatments based on
calculation of the effectiveness parameters, in accordance
with some embodiments of the present invention.

DETAILED DESCRIPTION

[0052] The present invention, in some embodiments
thereof, relates to neurofeedback and, more specifically, but
not exclusively, to systems and methods for administering
neurofeedback treatments.

[0053] An aspect of some embodiments of the present
invention relates to systems and/or methods (e.g., the
method implemented by code instructions executed by a
processor) that select and/or adapt a neurofeedback treat-
ment from multiple available neurofeedback treatments to a
patient. Different neurofeedback treatments associated with
a patient brain state parameter (e.g., associated with a
medical condition designated for improvement optionally in
associated with a medical diagnosis, for example, memory
secondary to onset of Alzheimer’s, and concentration sec-
ondary to attention deficit disorder (ADD)) are administered
to the patient. An effectiveness parameter is defined, and
measured for each administered neurofeedback treatment.
[0054] The neurofeedback treatment with the highest
effectiveness parameter is selected for administration to the
patient. The systems and/or methods select the neurofeed-
back treatment that is most effective for the current patient
from a set of available neurofeedback treatments that may be
used to treat patients having the same or similar brain state
parameter. Since the brain of each patient is unique, different
neurofeedback treatments may have different levels of effec-
tiveness for different patients.

[0055] The effectiveness parameter represents a measure
of the effectiveness of the neurofeedback treatment being
administered to the patient. The effectiveness parameter
provides an absolute measurement of the activity of the
brain of the patient, by calculating one or more values based
on brain signals, independent of the actual neurofeedback
treatment being administered, and/or independent of the
reward threshold of the treatment being administered. The
effectiveness parameter may be calculated as an integral or
sum optionally of a function applied to the sensed brain
signals, for example, a weighted average of the signal
strength of a certain brain signal type (e.g., alpha waves)
and/or of a certain frequency (e.g., 8-12 Hertz) measured by
a certain electrode located on a certain portion of the brain
(e.g., occipital).

[0056] The effectiveness parameter utilizes sensed values
of the brain signals independently of whether a reward
threshold is met or not being met according to the applied
neurofeedback treatment. It is noted that the neurofeedback
treatment being applied rewards the patient when a threshold
is met, and does not reward the patient when a threshold is
not being met. The effectiveness parameter captures the
actual activity of the brain signals during the neurofeedback
treatment, by incorporating into the calculation the brain
signal activity when the reward threshold is not being met,
and incorporating the brain signal activity when the reward
threshold is being met.

[0057] The effectiveness parameter allows fine tuning of
the neurofeedback treatment, for example, by providing data
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that may be used to adjust the reward threshold of the
treatment, and/or select a different treatment that relates to
different brain signals.

[0058] The effectiveness parameter captures data indica-
tive of what the brain signal activity looks like when the
reward threshold of the applied neurofeedback treatment is
not being met, for example, whether the brain signal activity
is close to the reward threshold, or far away from the reward
threshold. In the former case, adjustment of the reward
threshold to a lower level may improve effectiveness of the
treatment (e.g., current neurofeedback treatment threshold
too difficult for the patient). In the latter case, a different
neurofeedback treatment may be selected. The effectiveness
parameter captures data indicative of what the brain signal
activity looks like when the reward threshold of the applied
neurofeedback treatment is being met, for example, whether
the brain signal activity is slightly above the reward thresh-
old, or greatly above the threshold. In the latter case, the
reward threshold may be increased (e.g., current neurofeed-
back treatment is too easy for the patient). The former case
may represent an effective neurofeedback treatment.
[0059] The effectiveness parameter is used to select an
effective neurofeedback treatment, optionally the most
effective neurofeedback treatment, from a set of neurofeed-
back treatments, which may vary in eflectiveness. The
effective neurofeedback treatment may be selected based on
the effectiveness parameter automatically (as described
herein), which may be performed without manual interven-
tion by a physician or other neurofeedback therapist, for
example, using stand-alone equipment which may be used
by the patient at home.

[0060] The effectiveness parameter is calculated based on
sensed brain signals, for example, calculated based on EEG
measurements, that are typically discarded by standard neu-
rofeedback methods that simply count whether a reward
threshold is met or not. Using the extended set of EEG data
(i.e., not used to count rewards by standard neurofeedback
methods) the actual effect of the neurofeedback treatment on
the patient may be estimated. Such an evaluation of the
effectiveness of the neurofeedback treatment cannot be
estimated based on reward counting. For example, to deter-
mine whether a certain neurofeedback treatment is effective
in strengthening the alpha waves on a certain electrode, the
sum, integral, and/or weighted average of signals (e.g., all
received signals, or subset of signals) may be used to
calculate the effectiveness parameter.

[0061] It is noted that the systems and/or methods
described herein, that calculate the effectiveness parameter,
operate differently than other neurofeedback methods that
are based on counting the number of rewards provided to the
patient. Inventors discovered that counting rewards does not
take into account, for example, the appearance(s) of desired
brain wave activity of the patient when the desired activity
appears below the threshold set for administering rewards
(e.g., the effectiveness of the neurofeedback treatment is
hidden). Moreover, counting rewards does not take into
account the appearance of designed brain wave activity
between threshold periods. Using the effectiveness param-
eter, effective neurofeedback treatments may be identified,
even when such treatments appear to be ineffective using
existing methods based on counting reward thresholds. The
hidden effectiveness of neurofeedback treatments may be
discovered using the effectiveness parameter, allowing
selection of the most effective neurofeedback treatment.
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[0062] The effectiveness parameter allows automatic
selection of the most effective neurofeedback treatment
adapted to the brain of each patient. For example, for a given
medical condition (e.g. attention deficit hyperactivity disor-
der (ADHD)), various neurofeedback treatment types and/or
threshold levels may be effective at various levels of effec-
tiveness. The effectiveness and/or reward threshold setting
of each neurofeedback treatment may be different for each
patient, since each patient’s brain responds differently to the
same treatment and/or the same treatment reward threshold
level. The same neurofeedback treatment which is effective
for one patient may be ineffective for another patient diag-
nosed with the same medical condition. Using the systems
and/or method described herein, the best (i.e., most effec-
tive) neurofeedback treatment may be automatically
selected for the brain of each patient, based on the effec-
tiveness parameter calculated for each actual neurofeedback
treatment applied to the brain of each patient. The effec-
tiveness parameter identifies the level of effectiveness of
each neurofeedback treatment independently for each
patient, which helps avoid situations in which a neurofeed-
back treatment which is ineffective for one patient but has
been manually selected by a neurofeedback therapist since
the treatment is found to be effective for another patient.
[0063] The systems and/or methods described herein pro-
vide a technical solution to the technical problem of auto-
matically measuring an effectiveness of an applied neuro-
feedback treatment. The systems and/or methods described
herein calculate an effectiveness parameter, which allows
comparing one treatment to another to determine the most
effective treatment, and/or comparing one treatment to an
absolute measure to determine whether the neurofeedback
treatment is effective or not and/or the amount of effective-
ness of the neurofeedback treatment.

[0064] The systems and/or methods described herein pro-
vide a technical solution to the technical problem of auto-
matically selecting an effective neurofeedback treatment for
a patient and/or adjusting parameter of a neurofeedback
treatment to improve the effectiveness of the neurofeedback
treatment. The determined effective neurofeedback treat-
ment is designed for automatic administration to the patient
using the systems and/or methods described herein.

[0065] The systems and/or methods described herein tie
mathematical operations (e.g., calculating the effectiveness
parameter for each neurofeedback treatment) to the ability of
a processor to execute code instructions, for example, by
selecting different the neurofeedback treatment plans, select-
ing different treatment parameters, administering different
neurofeedback treatment plans optionally with different
treatment parameters, calculating the effectiveness param-
eter for each administered neurofeedback treatment, and
determining the most effective neurofeedback treatment.
[0066] The systems and/or methods described herein
improve performance of a system that applies neurofeed-
back treatments (e.g.. neurofeedback headset measuring
brain signals, and/or computing unit responsive to the mea-
sured brain signals that adjusts video and/or audio presented
to the patient), by improving the selection of the neurofeed-
back treatment to administer to each patient.

[0067] Accordingly, the systems and/or methods
described herein are necessarily rooted in computer tech-
nology to overcome an actual technical problem arising in
the technical field of automatic administration of neurofeed-
back therapy.
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[0068] An aspect of some embodiments of the present
invention relates to systems and/or methods (e.g., the
method implemented by code instructions executed by a
processor) that administer a placebo of a neurofeedback
treatment, for example, as part of a clinical trial evaluating
a real neurofeedback treatment. The placebo simulates the
real neurofeedback treatment without reacting to actual
brain signals of the patient, for example, electroencephalo-
gram (EEG). Artifacts in outputs of sensors are detected, for
example, artifacts that would be detected in EEG signals
during the real neurofeedback treatment. Such artifacts are
unrelated to brain signals of the patient, and may be caused
by patient movement, for example, blinking of eyes, chew-
ing movement, touching the electrodes, and movement of
the head. An output is presented in response to the detected
artifacts. The output simulates the response that is provided
when such artifact is detected in the real neurofeedback
system. In this manner, by responding to patient caused
artifacts, patients receiving placebo therapy cannot detect
(or have a higher time detecting) whether they are receiving
placebo or real neurofeedback treatment.

[0069] The systems and/or methods described herein pro-
vide a technical solution to the technical problem of simu-
lating a placebo treatment of a neurofeedback treatment. The
placebo treatment is designed to be difficult for the patient
to detect using simple actions, for example, by tapping the
electrode and determining whether a response is detected or
not.

[0070] The systems and/or methods described herein tie
mathematical operations (e.g., simulating a response to
patient actions sensed by electrodes) to the ability of a
processor to execute code instructions, for example, by
creating output in a placebo neurofeedback treatment that
simulates output that would be presented in a real neuro-
feedback treatment based on patient actions such as move-
ment of eyes, jaw, or limbs.

[0071] The systems and/or methods described herein
improve performance of a system that tests administered
neurofeedback treatments (e.g., neurofeedback headset mea-
suring brain signals, and/or computing unit responsive to the
measured brain signals that adjusts video and/or audio
presented to the patient), by providing a placebo neurofeed-
back treatment that is difficult for the patient to detect. The
placebo neurofeedback treatment improves clinical trials, by
allowing for single and/or double blind trials of neurofeed-
back treatments.

[0072] Accordingly, the systems and/or methods
described herein are necessarily rooted in computer tech-
nology to overcome an actual technical problem arising in
the technical field of testing neurofeedback therapy.

[0073] An aspect of some embodiments of the present
invention relates to an element for placement of a neuro-
feedback headset at a predefined position on the head of the
patient. The element has one end portion that couples to the
neurofeedback headset, and an elongated portion that
extends inferiorly along the skin surface of the frontal bone
to the glabella. At the glabella, the element splits into a pair
of arms, each extending inferiorly and laterally to opposite
sides. The arms are shaped to contact the patient inferior to
each eyebrow (and superiorly to the each eye) and/or at the
respective side of the nasal bone. The element helps the
patient repeatedly position the neurofeedback headset at the
same (or similar) predefined position. Electrodes located
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within the neurofeedback headset sense brain signals (e.g.,
EEG) at the same (or similar) locations on the head of the
patient.

[0074] The position element is shaped to feel comfortable
to the patient and recognizable by contact with the skin, such
that the patient easily positions the position element at
similar locations at each treatment session. The position
element is designed for limited displacement when located
at the correct anatomical location on the face (i.e., by the
elongated portion splitting into the arms that contact the skin
below the eyebrows) such that movement of the neurofeed-
back headset away from the defined position is easily
determined by the patient. The patient will feel when the
neurofeedback headset moves away from the predefined
position by movement of the position element across the
skin of the face of the patient. The position element is not
necessarily designed to secure the neurofeedback headset in
position, but rather to help the patient determine when the
neurofeedback headset is in the correct predefined location.
[0075] The systems and/or methods described herein pro-
vide a technical solution to the technical problem of repeat-
edly positioning a neurofeedback headset at the same or
similar location on the head of the patient. The positioning
helps ensure that electrodes located within the neurofeed-
back headset are positioned at the correct places on the head
of the patient. The positioning allow for administration of
neurofeedback treatments in sequential sessions based on
brain signals measured at the same or similar locations on
the head.

[0076] The systems and/or methods described herein tie
mathematical operations (e.g., measuring brain signals, such
as EEG, and adapting an image or audio presentation in
response) to the ability of a processor to execute code
instructions, for example, by allowing for repeated position
of electrodes on the head of the patient, multiple neurofeed-
back sessions may be automatically administered correctly
based on the assumptions that at each session the electrodes
measure similar brain signals. The repeated positioning
reduces or prevents calibration of the electrodes and/or the
system.

[0077] The systems and/or methods described herein
improve performance of a system that applies neurofeed-
back treatments (e.g.. neurofeedback headset measuring
brain signals, and/or computing unit responsive to the mea-
sured brain signals that adjusts video and/or audio presented
to the patient), by allowing for the neurofeedback session to
be administered at different treatment session without nec-
essarily requiring calibration and/or determining the correct
position of the electrodes.

[0078] Accordingly, the systems and/or methods
described herein are necessarily rooted in mechanical design
technology to overcome an actual technical problem arising
in the technical field of mechanical headset design.

[0079] An aspect of some embodiments of the present
invention relates to systems and/or methods for testing the
neurofeedback headset. The system includes a cradle having
a surface shaped to accommodate the inner surface of the
neurofeedback headset, for example, the cradle is shaped
based on the head of the patient. The cradle includes
electrical elements (e.g., transmitters) that create test signals
(based on instructions of an associated controller) that are
sensed by the electrodes of the neurofeedback headset. The
received test signals are analyzed (e.g., by a computing unit
in communication with the neurofeedback headset) to deter-
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mine whether the neurofeedback headset is functioning
correctly. When an error is detected, a message indicative of
the error is outputted, for example, presented on a display.
In this manner, the neurofeedback headset may be tested
before and/or after each neurofeedback treatment session.
[0080] The systems and/or methods described herein pro-
vide a technical solution to the technical problem of auto-
matically verifying functionality of the neurofeedback head-
set used to administer neurofeedback to a patient using
multiple sessions. The functionality of the neurofeedback
headset may be tested before and/or after each session, to
help verify the ability of the neurofeedback headset to
measure brain signals correctly.

[0081] The systems and/or methods described herein tie
mathematical operations (e.g., analyzing sensed signals gen-
erated by the cradle) to the ability of a processor to execute
code instructions, for example, by analyzing the sensed
signals to verify functionality of the neurofeedback headset.
[0082] The systems and/or methods described herein
improve performance of a system that applies neurofeed-
back treatments (e.g., neurofeedback headset measuring
brain signals, and/or computing unit responsive to the mea-
sured brain signals that adjusts video and/or audio presented
to the patient), by providing a cradle that is used to test the
functionality of the neurofeedback headset measuring brain
signals (e.g., EEG) as part of an automatic administration of
neurofeedback treatment. Errors in the neurofeedback head-
set may be quickly and/or easily detected (and corrected)
before and/or after each treatment.

[0083] Accordingly, the systems and/or methods
described herein are necessarily rooted in computer tech-
nology to overcome an actual technical problem arising in
the technical field of neurofeedback therapy.

[0084] Before explaining at least one embodiment of the
invention in detail, it is to be understood that the invention
is not necessarily limited in its application to the details of
construction and the arrangement of the components and/or
methods set forth in the following description and/or illus-
trated in the drawings and/or the Examples. The invention is
capable of other embodiments or of being practiced or
carried out in various ways.

[0085] The present invention may be a system, a method,
and/or a computer program product. The computer program
product may include a computer readable storage medium
(or media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the
present invention.

[0086] The computer readable storage medium can be a
tangible device that can retain and store instructions for use
by an instruction execution device. The computer readable
storage medium may be, for example, but is not limited to,
an electronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, and any suitable combination of the foregoing.
A computer readable storage medium, as used herein, is not
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to be construed as being transitory signals per se, such as
radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

[0087] Computer readable program instructions described
herein can be downloaded to respective computing/process-
ing devices from a computer readable storage medium or to
an external computer or external storage device via a net-
work, for example, the Internet, a local area network, a wide
area network and/or a wireless network. The network may
comprise copper transmission cables, optical transmission
fibers, wireless transmission, routers, firewalls, switches,
gateway computers and/or edge servers. A network adapter
card or network interface in each computing/processing
device receives computer readable program instructions
from the network and forwards the computer readable
program instructions for storage in a computer readable
storage medium within the respective computing/processing
device.

[0088] Computer readable program instructions for carry-
ing out operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or
either source code or object code written in any combination
of one or more programming languages, including an object
oriented programming language such as Smalltalk, C++ or
the like, and conventional procedural programming lan-
guages, such as the “C” programming language or similar
programming languages.

[0089] The computer readable program instructions may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection
may be made to an external computer (for example, through
the Internet using an Internet Service Provider). In some
embodiments, electronic circuitry including, for example,
programmable logic circuitry, field-programmable gate
arrays (FPGA), or programmable logic arrays (PLA) may
execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, in order to
perform aspects of the present invention.

[0090] Aspects of the present invention are described
herein with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems), and computer
program products according to embodiments of the inven-
tion. It will be understood that each block of the flowchart
illustrations and/or block diagrams, and combinations of
blocks in the flowchart illustrations and/or block diagrams,
can be implemented by computer readable program instruc-
tions.

[0091] These computer readable program instructions may
be provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
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create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function in a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.

[0092] The computer readable program instructions may
also be loaded onto a computer, other programmable data
processing apparatus, or other device to cause a series of
operational steps to be performed on the computer, other
programmable apparatus or other device to produce a com-
puter implemented process, such that the instructions which
execute on the computer, other programmable apparatus, or
other device implement the functions/acts specified in the
flowchart and/or block diagram block or blocks.

[0093] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods, and com-
puter program products according to various embodiments
of the present invention. In this regard, each block in the
flowchart or block diagrams may represent a module, seg-
ment, or portion of instructions, which comprises one or
more executable instructions for implementing the specified
logical function(s). In some alternative implementations, the
functions noted in the block may occur out of the order noted
in the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks in the block dia-
grams and/or flowchart illustration, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts or carry out combinations of
special purpose hardware and computer instructions.
[0094] Reference is now made to FIG. 1, which is a
flowchart of a method for automatically administering neu-
rofeedback treatment (optionally in multiple sessions) to a
patient, in accordance with some embodiments of the pres-
ent invention. The method includes one or more of: verify-
ing functionality of a neurofeedback headset, positioning the
neurofeedback headset on the head of the patient based on
a predefined location, dynamically selecting and/or adjust-
ing the neurofeedback treatment for administration to the
patient, and administration of a placebo neurofeedback
treatment. Reference is also made to FIG. 2, which is a
diagram of components of a system 200 that automatically
administers neurofeedback treatment to a patient, in accor-
dance with some embodiments of the present invention. The
acts of the method of FIG. 1 may be implemented by
components of system 200. For example, the functionality of
a neurofeedback headset 202 may be verified using a cradle
204. Neurofeedback headset 202 may be positioned using
position element 206. The neurofeedback treatment may be
selected and/or adapted by computing unit 208. The placebo
treatment may be administered by computing unit 208.
[0095] Neurofeedback headset 202 includes sensors 210
that sense brain signals, optionally electrodes to sense EEG
signals. Optionally, the electrodes are dry electrodes. Neu-
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rofeedback headset 202 may include a brain signal process-
ing system that includes one or more of: an audio system
(e.g., audio headset, such as speakers), signal (e.g., radio
wave) amplifier, and analogue to digital converter.

[0096] Different neurofeedback headsets 202 may be
designed to treat different conditions, for example, varying
by number, position, and/or type of electrodes, and/or code
instructions stored in program store 236. For example, 5
electrodes may be used to improve memory. Neurofeedback
headset 202 may be available in different sizes for different
heads and/or be adjustable to fit different head sizes. Neu-
rofeedback headset 202 may be made from a light material
(e.g., plastic, foam, aluminum) and/or include multiple
orifices for aeration and weight reductions. Neurofeedback
headset 202 may or may not include a face strap.

[0097] Cradle 204 includes a controller 214 (e.g., proces-
sor executing code stored in a program store, and/or circuitry
such as a FPGA) that controls electrical elements 212 to
generate test signal(s) for reception by sensors 204 of
neurofeedback headset 202 during a testing process, as
described herein.

[0098] Cradle 204 may include a cradle communication
interface 216 for communicating with computing unit 208.
Computing unit 208 includes a computing unit communi-
cation interface 218 for communicating with cradle 204
and/or neurofeedback headset 202 via respective cradle
communication interface 216 and headset communication
interface 220. Exemplary interfaces 216, 218, and/or 220
include, for example, a wire and/or wireless communication
interface, for example, a short range wireless interface, a
network interface, a cellular interface, a cable interface (e.g.
universal serial bus (USB)), and/or a virtual interface.
[0099] Cradle 204, computing unit 208, and/or neurofeed-
back headset 202 may be powered and/or charged by bat-
teries (optionally rechargeable), a wall outlet (via a cable
and plug, which may include connectors to plug into dif-
ferent outlets across the world), a USB cable, microUSB
connectors, or other methods.

[0100] The battery may provide power, for example, for
up to 10 hours. Neurofeedback headset 202 may be charged
via cradle 204, when positioned on cradle 204.

[0101] Neurofeedback headset 202 and/or computing unit
208 may include or be in communication with respective
user interfaces 222 and 224 that allows the patient (or other
user) to enter data and/or provides the patient (or other user)
with outputted data, for example one or more of: a touch-
surface such as: a keyboard, a touch-pad, a touch-screen,
button(s), dial(s), and a touch-screen, and/or a microphone
(with optional voice recognition software), and/or speaker.
[0102] Computing unit 208 may include or be in commu-
nication with a network interface 226 (e.g., wired and/or
wireless connectivity) that connects computing unit 208 to a
network 228, for example, a wireless network, a cellular
network, the internet, and a local area network. Computing
unit 208 may communicate with one or more remote servers
230 over network 228, for example, to download updated
and/or new neurofeedback treatments which may be used in
the process of selecting the effective neurofeedback treat-
ment, as described herein. Server 230 may perform central-
ized upgrades and/or maintenance of computing units 208,
neurofeedback headsets 202, and/or cradles 204. Computing
unit 208 may be programmed to execute applications
according to instructions verified as originating from server
230 (e.g., without enabling other applications).
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[0103] Computing unit 208 may be implemented as a
mobile device, for example, a smartphone, a tablet com-
puter, a laptop, and a wearable device (e.g., computing
lasses, watch computer). Computing unit 208 may be imple-
mented as a remote server, a desktop computer, a dedicate
device, a web server, or other computing units (e.g., over a
suitable communication connection between neurofeedback
headset 202 via interface 220 or another interface).

[0104] Computing unit 208 may include code instructions
(stored in program store 238 executing by processing unit
234) to manage patient records (e.g., create new patient
records, store patient data, and manage patient data), and/or
communicate with remote server 230 (e.g., to backup patient
data, which may allow research to be performed based on
data from different patients).

[0105] Processing unit 232 of neurofeedback headset 202
and/or processing unit 234 of computing unit 208 (and/or
processing unit of cradle 204 when controller 214 is imple-
mented to include the processing unit) may be implemented
as, for example, a central processing unit (CPU), a graphics
processing unit (GPU), field programmable gate arrays
(FPGA), digital signal processor (DSP), and application
specific integrated circuits (ASIC). Processing unit 232
and/or 234 may include one or more processors (homog-
enous or heterogeneous), which may be arranged for parallel
processing, as clusters and/or as one or more multi core
processing units.

[0106] Program store 236 of neurofeedback headset 202
and/or program store 238 of computing unit 208 (and/or
program store of cradle 204 when controller 214 is imple-
mented to execute code stored in the program store) store
code implementable by respective processing units 232 or
238, for example, a random access memory (RAM), read-
only memory (ROM), and/or a storage device, for example,
non-volatile memory, magnetic media, semiconductor
memory devices, hard drive, removable storage, and optical
media (e.g., DVD, CD-ROM).

[0107] Data repository 240 of neurofeedback headset 202
and/or data repository 242 of computing unit 208 and/or data
repository 244 of cradle 204 may be implemented, for
example, as a hard drive, removable storage, built-in stor-
age, a remote server, and/or other storage devices. Respec-
tive data repositories may store, for example, activation
patterns for transmitting via electrical elements 212 for
testing neurofeedback headset 202 (e.g., stored in data
repository 244 of cradle 204), and a dataset of neurofeed-
back treatments for selection (e.g., stored in data repository
242 of computing unit 208).

[0108] The systems and/or methods (e.g., implemented by
a processor executing code instructions stored in a memory)
described herein may be used by patients for self-treatment,
without necessarily requiring a doctor or therapist for super-
vision of the session. Patients may self-administer neuro-
feedback therapy at home, as compared to a clinical setting.
Alternatively or additionally, the systems and/or methods
described herein may be set-up and/or initialized in a
professional setting (e.g., senior home, general medical
clinic, community center, private clinic) by a technician (or
amateur) with minimal training, for example, to help the
patient with the initial system setting that will allow the
patient to use the system at home, and to provide initial
training to patients on how to use the system at home. The
patient may then continue treatment at home, for example,
to self administer the effective neurofeedback treatment.
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[0109] Optionally, system 200 is designed for use in a
professional setting (e.g., clinic, senior home, community
center) for administration by a trained technician. For
example, code stored on program store 238 of computing
unit and/or on program store 236 of neurofeedback headset
may include code to determine the effective neurofeedback
therapy (e.g., as described with reference to FIG. 4). The
professional setting may help patients get accustomed to the
treatment, while a professional oversees the initialization of
the system, for example, using a suitable GUI presented on
user interface 224. The determined effective neurofeedback
treatment may be administered at home or in the profes-
sional setting. Another implementation of system 200 may
be designed for home use by the patient, without necessarily
requiring professional intervention, for example, by includ-
ing code instructions to perform one or more of the acts
described with reference to FIG. 1. The professional and
home versions may differ in design (e.g., positioning of
electrodes, number of electrodes) or be similar in design.
The professional and home versions may differ in the code
instructions stored in respective program stores of the com-
puting unit and/or headset, or may store similar code.
Alternatively, the home and professional implementations
are the same or similar, allowing for home and/or profes-
sional use.

[0110] In an example, when the patient obtains help from
a technical to set-up system 200, the selected parameters
(e.g., determined effective neurofeedback treatment and/or
treatment plan) and/or other patient data may be stored and
transferred from the computing unit of the technician to the
computing unit and/or neurofeedback headset of the patient,
for example, over a wireless connection, using a removable
memory device (e.g., USB stick), and/or downloaded over
network 228. The removable memory device may be used
for identifying of the user, for example, the neurofeedback
treatment is automatically initialized and set-up when the
user inserts the USB stick into neurofeedback headset 202
and/or computing unit 208.

[0111] The removable memory stick may be used, for
example, by patients who might not have an easy/available
internet connection, have difficulty in remembering their
passwords, and/or who might not want the hassle to perform
login, yet still enjoy a completely automatic therapy option.

[0112] Alternatively, user data may be validated before
treatment (e.g., when the user logs in using a GUI presented
on user interface 224 of computing unit 208) and/or treat-
ment related data may be downloaded from server 230 (e.g.,
operated by the clinic that performed the initialization
process) over network 228.

[0113] Reference is now made to FIG. 7, which is a
schematic of an example of a professional implementation
700 of system 200 of FIG. 2, in accordance with some
embodiments of the present invention. Professional system
implementation 700 may include one or several neurofeed-
back headsets 702, for example, to simultaneously treat
different patients, and/or each headset designed for different
treatments (e.g., varying by electrode placement and/or
electrode design). Headsets 702 may rest on respective
cradles 704 (as described herein). Each patient may receive
a patient computing unit 708A, which may present video
and/or audio that is adapted based on measured brain signals
(and/or delivers a placebo), as described herein. An operator
computing unit 7088 may be used by a technician or other
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professional administering the treatment, for example, to
supervise the administration of the treatment.

[0114] Reference is now made to FIG. 8, which is a
schematic of an exemplary of a home implementation 800 of
system 200 of FIG. 2, in accordance with some embodi-
ments of the present invention. Neurofeedback headset 802
is positioned on cradle 804, optionally guided into the
correct position by position element 806 (as described
herein). Cradle 804 may include a USB connector 816 to
communicate with computing unit 208, and/or an electrical
plug 850 to provide electricity to cradle 804 and/or for
charging batteries of neurofeedback headset 802.

[0115] Program store 238 of computing unit 208 and/or
program store 236 of neurofeedback headset 202 may store
code instructions defining neurofeedback parameters for
delivery of neurofeedback treatments, for example, the
defined effective neurofeedback therapy (e.g., selected as
described herein), preferred video and/or images to present
as part of the neurofeedback treatment and/or preferred
audio to sound as part of the neurofeedback treatment,
preferred video and/or audio content for the treatment,
reminders generated based on a treatment schedule (e.g.,
transmit a message to a Smartphone of the user, beep or flash
a light indicating time for a treatment session), and configu-
ration parameters (e.g., obtain patient data from external
storage unit, such as the USB stick).

[0116] System 200 may be operated in automatic mode,
based on the stored parameters, and/or in manual mode, in
which the user logs in and manually defines the parameters
(e.g., using the GUI presented on display user interface 224).
For example, to operate in automatic mode, the user may
insert the external storage device into a slot of computing
unit 208 to trigger operation without necessarily requiring
human intervention (e.g., based on one or more of the acts
of the method of FIG. 1).

[0117] Optionally, neurofeedback code (e.g., one or more
functions as described herein) stored in program store 238 of
computing unit 208 is implemented as an application that
may be installed on Tablets, Smartphones, laptops, mobile
devices, or other computing units 208, for example, down-
loaded from server 230 over network 228, and/or installed
from storage (e.g., CD, external storage unit). The neuro-
feedback code may store patient statistics (e.g., patient
demographics, success of treatments) locally (e.g., in data
repository 242) and/or transmit the patient statistics to server
230. Neurofeedback code may be designed to execute within
standard off-the-shelf operating systems. Multi language
support may be provided using the GUI.

[0118] Neurofeedback code may access short movies (e.g.,
20-30 minutes long, which may match the length of the
neurofeedback session) for adaptation as part of the neuro-
feedback treatment. The movies may reside on a remote
server, and/or locally in data repository 242. The movies
may be selected based on user theme preferences (which
may be stored as user parameters), for example, nature, TV
series, and comedy.

[0119] Neurofeedback code access a simple game for use
in the neurofeedback session that responds based on brain
signals generated by the brain of the patient. For example,
when the user is focused, a big truck begins to move on a
road. When the user is not focusing, the truck stops. The
games may be stored locally and/or on the remote server.
[0120] Referring back to FIG. 1, at 102, the function of
neurofeedback headset 202 is automatically verified by
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computing unit 208 based on signals generated by cradle
204. The functionality of neurofeedback headset 202 may be
tested before each neurofeedback session, or selected ses-
sions, for example, every 5 or 10 sessions, or every newly
selected treatment. Errors in neurofeedback headset 202
may be automatically detected before the session, to help
ensure that the neurofeedback session is correctly delivered
using a functional neurofeedback headset 202.

[0121] Reference is now made to FIG. 3, which is a
flowchart of a method for automatically verifying function
of a neurofeedback headset, in accordance with some
embodiments of the present invention. Reference is also
made to system 200 of FIG. 2, which may implement the
automatic testing of neurofeedback headset 202. The auto-
mated text process may verify, for example, calibration of
sensors 210 and/or of the neurofeedback headset 202, basis
functions of sensors 210, correct processing of received
signals by processing unit 232 of the neurofeedback headset
202, and/or other functions. The method allows users to
administer neurofeedback treatments themselves, without
requiring a trained technician or therapist to verify that the
equipment is working properly.

[0122] At 302, neurofeedback headset 202 is positioned
(or already located) on cradle 204. Cradle 204 includes a
surface shaped to accommodate an inner surface of neuro-
feedback headset 202 (i.e., that contacts a head of a patient
when the patient wears neurofeedback headset 202). The
surface is shaped according to the size and shape of the head
of the patient. The surface has a shape similar at least to the
top of the head (i.e., above the circumference of the eyes and
ears, including the portion where hair grows on top of the
head). The surface may be custom made, or selected from
multiple available cradle designs according to the size
and/or shape of the head of the patient.

[0123] Electrical elements 212 are arranged along the
surface of cradle 204 (e.g., below the surface, embedded
within the surface, or coupled above the surface) to corre-
spond to the location of sensors 210 of neurofeedback
headset 202. When neurofeedback headset 202 is positioned
on the surface of the cradle 204, sensors 210 (e.g., EEG
electrodes) of neurofeedback headset 202 are in electrical
communication with respective electrical elements 212 of
the surface of cradle 204.

[0124] Optionally, the electrical elements 212 are trans-
mitters (and/or transceivers) designed to create electrical
communication by physically contacting sensors 210 (e.g.,
EEG electrodes) of neurofeedback headset 202 when neu-
rofeedback headset 202 is correctly positioned on the sur-
face of the cradle 204. Electrical signals are conducted via
the physical connection.

[0125] Alternatively or additionally, electrical elements
212 are electromagnetic generators designed to create wire-
less electrical communication with sensors 210 (e.g., elec-
trodes) of neurofeedback headset 202 without necessarily
physically contacting sensors 210 when neurofeedback
headset 202 is positioned on the surface of cradle 204.
Electrical signals are conducted wirelessly. Testing based on
the wireless signal communication may not necessarily
require accurate positioning of neurofeedback headset 202
on cradle 204.

[0126] Neurofeedback headset 202 may include a position
element 206 shaped to help correctly position neurofeedback
headset 202 on cradle 204, for example, when cradle 204 is
shaped similar to the head of the patient, including similar
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facial features of the patient, such as eyes and nose. Position
element 206 is described herein in greater detail.

[0127] The testing process may be automatically triggered
when neurofeedback headset 202 is positioned correctly on
cradle 204.

[0128] At 304, electrical elements 212 of cradle 204 are
activated to generate signals for sensing by sensors 210 of
neurofeedback headset 202. Signal generation may be con-
trolled by controller 214 according to a predefined pattern
which may be stored in data repository 244. For example,
the predefined pattern may include activating electrical
elements 212 to simulate EEG signals which may be similar
to EEG signals generated by the brain of the patient. In
another example, controller 214 activates electrical elements
212 to generate impedance signals to verify electrical con-
ductivity and/or basic functionality of sensors 210 and/or
within neurofeedback headset 202.

[0129] Controller 214 may activate electrical elements
212 one at a time, several at a time, or all at a time. The
pattern of activation may be determined according to the
function being tested. For example, all electrical elements
212 may be activated when simulating EEG signals. In
another example, each electrical element 212 may be acti-
vated one at a time to avoid interference with other electrical
elements 212, for example, when performing a check of
calibration.

[0130] Controller 214 may activate electrical elements
212 according to instructions received from computing unit
208. The instructions may be received and executed in
real-time, or received and stored by cradle 204. Instructions
may be received via cradle communication interface 216
communicating with computing unit communication intet-
face 218.

[0131] At 306, signals generated by electrical elements
212 are sensed by sensors 210 of neurofeedback headset
202. The sensed signals may undergo processing by neuro-
feedback headset 202 (e.g., by processing unit 232), for
example, analogue to digital conversion, filtering, amplifi-
cation, or other signal processing.

[0132] At 308, the sensed signals (e.g., post processing)
may be transmitted by neurofeedback headset 202 to com-
puting unit 208, optionally via headset communication inter-
face 220 to computing unit communication interfaced 218.
[0133] At 310, the sensed signals (e.g., post processing)
are analyzed by computing unit 208 (or at neurofeedback
headset 202). The signals are analyzed to verify correct
functionality of neurofeedback headset 202. The signals
may be analyzed by correlating the received signals to
expected signals according to a correlation requirement
representing an allowable tolerance within which proper
functionality is maintained. For example, computing unit
208 may instruct cradle 204 to generate a simulated EEG
signal at one or more electrical elements 212, in real-time or
based on stored instructions. Computing unit 208 may
correlate the received sensed signals with the instructions
simulated EEG signals to determine whether the received
signals are correlated with the generated simulated EEG
signals according to the correlation requirement.

[0134] At 312, when an error is detected, for example, the
received sensed signals do not correlate with the simulated
signal, an output indicative of the error is generated.
[0135] The output may be presented to the user using user
interface 224 and/or user interface 222, for example, a
blinking red light, a message presented within a graphical
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user interface (GUT) on a display. Details of the analysis may
be stored in data repository 242 to assist in fixing the error,
for example, which sensor 210 experienced the error, and the
nature of the error.

[0136] At 314, one or more blocks 304-312 are iterated,
for example, to conduct multiple tests. Each test may test,
for example, different sensor(s) 210, administer different
signal patterns (e.g., different EEG signals), signal process-
ing integrity of neurofeedback headset 202 in processing the
sensed signals, and different functions (e.g., connectivity,
signal reception sensitivity, noise levels).

[0137] Referring now back to FIG. 1, at 104, the patient
positions neurofeedback headset 202 on their head at a
predefined position. When headset 202 is positioned at the
predefined position, sensors 210 of neurofeedback headset
202 are positioned relative to locations on the head of the
patient that are suitable for sensing brain signals (e.g., EEG).
Position element 206 of headset 202 is designed to help the
patient repetitively position headset 202 at the predefined
position to allow repetitive measurements of the brain
signals at the same or similar locations on the head. The
patient may repetitively position headset 202 at the pre-
defined position at each treatment session, and/or during the
treatment session itself, such as to reposition headset 202
when headset 202 slips out of the predefined position.

[0138] The neurofeedback code may assist the user in
validating that neurofeedback headset 202 is properly com-
municating with computing unit 208, for example, by
receiving initialization signals transmitted by neurofeedback
headset 202 using headset communication interface 220. A
GUI presented on display (user interface 224) may present
an image representing the headset positioned on the head of
the patient. Functionality of sensors 210 may be tested when
neurofeedback headset 202 is positioned on the head of the
patient, for example, to verify proper contact with the head
of the patient and/or the correct reading of brain signals
(e.g., based on a signal to noise requirement). Properly
functioning electrodes may be colored in green on the image
of the GUL Electrodes not correctly measuring EEG signals
may be colored in red or grey. Treatment may automatically
start when all electrodes are in green. A troubleshooting
guide or wizard may be trigged when one or more electrodes
are in red or grey to help the user solve the problem.

[0139] In another example, a camera in communication
with computing unit 208 (e.g., user interface 224) may
capture one or more images of the patient wearing headset
202. Image processing code (e.g., stored in program store
238) may analyze the image to determine whether headset
202 is positioned at the predefined position on the head of
the patient. The image analysis may be used to help guide
the patient to the proper position (e.g., generating instruc-
tions on how to proceed from the current position of headset
202 to the predefined position, for example, rotate the
headset clockwise, tip headset forward). The image analysis
image may first capture image(s) of the patient without
headset 202. The images may be analyzed (e.g., using image
processing code) to determine the anatomy of the head of the
patient, for example, sizes and/or shape of the frontal bone,
width of eyes, shape of the nose, and relative positioning of
eyes relative to nose. The image analysis maybe used to
verify the correct position of the headset 202 at the pre-
defined position. Multiple images at different viewing angles
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may be captured and analyzed, for example, a face on view
of the head of the patient, a side view of each side, and a
back view.

[0140] At first usage, neurofeedback code may register the
serial number of neurofeedback headset 202 (e.g., which
may be automatically transmitted from neurofeedback head-
set 202 to computing unit 208 using respective interfaces
220 and 218, optionally based on a query transmitted by the
neurofeedback code of computing unit 208). Neurofeedback
code may transmit the serial number to server 230 over
network 228 in association with the user credentials as part
of the registration process. Neurofeedback code may present
information associated with the registration process within
the GUI presented on display (user interface 224), for
example, explaining that the registration is required to
obtain the following features: warranty, user data backup
(e.g., for changing computing units 208), tracking user
progress (e.g., generating reminders), and automatic updates
of the neurofeedback code, movies used for the treatment,
and/or new neurofeedback treatments.

[0141] Optionally, position element 206 guides the posi-
tioning of neurofeedback headset 202 on the head of the
patient.

[0142] Reference is now made to FIG. 6A, which is a
schematic depicting a position element 606 for positioning
a neurofeedback headset 602 at a predefined location on the
head of a patient, in accordance with some embodiments of
the present invention. Reference is also made to FIG. 6B,
which is a blow-up of position element 606 (shown alone),
in accordance with some embodiments of the present inven-
tion. Neurofeedback headset 602 includes sensors 610 (e.g.,
EEG electrodes) that output brain signals (e.g., EEG) when
contacting the head of the patient when neurofeedback
headset 602 is positioned at the predefined position using
position element 606. Position element 606 allows the
patient to repeatedly position neurofeedback headset 602 at
similar positions on the head (e.g., within an allowable
tolerance requirement).

[0143] The predefined position allows for multiple neuro-
feedback sessions to be administered correctly based on
proper EEG measurements without necessarily requiring
re-calibration.

[0144] Position element 606 includes a first end portion
650 for coupling to the anterior and inferior portion of the
neurofeedback headset 602, such as a lower edge of the front
of neurofeedback headset 602 centered between the eyes.
The coupling may be performed for example, by clicking
into a slot in neurofeedback headset 602, using glue, or
velcro, or by manufacturing as an integral part of neuro-
feedback headset 602 (e.g., using injection molding).

[0145] An elongated portion 652 extends inferiorly from
first end portion 650. The length of elongated portion 652 is
selected such that when neurofeedback headset 602 is
located at the predefined positioned on the head of the
patient, elongated portion 652 extends approximately par-
allel to the surface of the frontal bone of the patient,
optionally until the glabella of the patient, for example, a
length of about 3 centimeters, of about 5 centimeters, or
about 7 centimeters, or other lengths. Optionally, the length
of elongated portion 652 is selected according to the size
and/or shape of the frontal bone of the patient. Alternatively
or additionally, the length of elongated portion is adjustable
652 to fit patients having different frontal bone surface sizes,
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for example, using a screw and bolt mechanism, using a
stopper mechanism, using velcro, or handle with extension
mechanism.

[0146] Each member of a pair of arms 654A-B extends
laterally in opposite directions and inferiorly from the end
portion of elongated portion 652 (positioned at the glabella
when worn by the patient). Each respective arm 654A-B is
oriented for positioning along the respective side of the nasal
bone and/or inferiorly to the respective eyebrow and supe-
riorly to the respective eye of the patient.

[0147] Each arm 654A-B may include a contact element
656A-B at its respective end portion designed to contact the
skin, optionally without exerting sufficient pressure to dam-
age the skin (e.g., pressure sore). Each contact element
656A-B is sized to be small enough to avoid contact with the
eye of the patient when at the predefined position.

[0148] The end portion (e.g., contact element 656A-B) of
each arm of the pair of arms is positioned medially to the
respective supraorbital notch of the patient.

[0149] Optionally, elongated portion 652 is positioned
and/or biased to contact the skin surface of the frontal bone.
The entire (or most) of the length of elongated portion 652
may contact the skin. Alternatively, elongated portion 652 is
designed to avoid contact with the skin, the skin being
contacted by contact elements 656A-B and/or by the region
of elongated portion 652 that splits to form arms 654A-B.
[0150] Position element 606 may be custom manufactured
for each patient, selected from a set of available position
elements having different sizes, and/or adjusted according to
the patient.

[0151] Position element 606 may be made from a rigid
material, for example, plastic and/or metal. Position element
606 may be made from a material that allows some yielding,
for example, to allow some bending and shape deformation
to accommodate different facial anatomies of patients.
[0152] One or more of elements 652, 654A, 654B, 656 A,
656B, may be designed to be of variable adjustable length.
The length may be adjusted to fit the anatomy of the patient.
Exemplary mechanisms for length adjustment include, using
friction, pre-selectable length choices, telescopic tube, and
cheese tube and handle.

[0153] A tutorial (e.g., stored as code instructions in data
repository 242 of computing unit 208) which may be pre-
sented within a GUI on a display (e.g., user interface 224)
may guide to the patient to proper placement of position
element 606 on their head.

[0154] The tutorial presented within the GUI may instruct
the patient on adjusting components of position element 606
to fit the anatomy of the patient’s face and/or head, for
example, adjust elongated portion 652 to the appropriate
size for the face of the patient, and/or increase or decrease
the distance between contact elements 656 A-B according to
the anatomy of the patient. Alternatively or additionally, the
initial set-up of position element 606 (e.g., adjustment of
length according to the face of the patient) is performed by
a trained technician at a clinic.

[0155] The tutorial may be executed in block 104 of FIG.
1. Referring now back to FIG. 1, at 106, a neurofeedback
treatmentt is selected for administration to the patient. Alter-
natively or additionally, the currently administered neuro-
feedback treatment (or the selected neurofeedback treat-
ment) is adjusted, for example, by adjusting the reward
threshold (i.e., the requirement to adapt the image, video,
and/or audio the user is watching or listening to based on
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calculations performed on sensed brain signals). It is noted
that when the patient is listening (e.g., to a soundtrack), the
neurotherapy treatment may be applied when the patients
eyes are open or closed.

[0156] Reference is now made to FIG. 4, which is a
flowchart of a method for selecting and/or adapting a
neurofeedback treatment for patient, in accordance with
some embodiments of the present invention. The method
may be implemented by system 200 described with refer-
ence to FIG. 2.

[0157] The method adapts neurofeedback treatments and/
or selects optimal neurofeedback treatment(s) according to
the brain of the patient instead of, for example, applying the
same generic treatment to different patients and/or the
treatment depending on the therapist selected by the patient.
[0158] Selected treatments may be adapted based on the
current state of the brain of the patient, and/or new treat-
ments may be selected based on the current state of the brain
of the patient. In this manner, the neurofeedback treatment
is customized to the patient and adapted according to the
changing brain of the patient. The method select successful
treatments that are more eflicient for delivery during a
shorter treatment time. The method may monitor the effec-
tiveness of the selected neurofeedback treatment on the
brain of the patient, and/or adapt the selected treatment when
the monitoring determines that the effeteness is reduced.
[0159] The method may improve memory functions in
patients with mild cognitive impairment (e.g., amnestic
MCI) which may be a prodromal stage of Alzheimer’s
disease, and/or delay or prevent deterioration into Alzheim-
er’s, by selecting and adapting the best neurofeedback
treatment for each patient. The method may delay or stop the
progression from MCI to Alzheimer or other dementia by
selecting the best neurofeedback treatment for each patient.
[0160] The method may improve executive functions in
patients diagnosed with ADD or ADHD, and improve the
attention capabilities of the patients. The method may
improve peak performance of students. The method may
improve peak performance of athletes. The method may be
used to treat autism.

[0161] The efficiency of neurofeedback treatments may be
increased, allowing patients to obtain better results faster. A
greater number of patients may benefit from neurofeedback
treatments, by customizing the treatment per patient. The
method may automatically select and/or adapt neurofeed-
back treatments without necessarily requiring human inter-
vention before and/or during the neurofeedback treatment
session. The patient may easily and automatically self-
administer the testing process and the designated neurofeed-
back treatment.

[0162] At 402, one or more patient brain state parameters
indicative of a current brain state of a patient for treatment
using neurofeedback is received by computing unit 208, for
example, manually entered by a user and/or operator using
user interface 224 (e.g., using a GUI presented on a display
which may present an intake questionnaire), automatically
calculated (e.g., based on an electronic medical record of the
patient), and/or retrieved from storage (e.g., from a database
storing patient data.

[0163] The brain state parameter may represent a current
state of the brain of the patient.

[0164] The brain state parameter may include a sign
and/or symptom, independent of underlying cause. For
example, the brain state parameter may include memory
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improvement, improvement in executive function, and/or
attention improvement. The brain state parameter may indi-
cate the current state of the brain of the patient independent
of underlying cause, for example, memory improvement due
to mild cognitive impairment, secondary to a stroke, sec-
ondary to drug or alcohol abuse, or an improvement desired
by a healthy patient (e.g., student studying a profession
requiring memorization of a large amount of material).
[0165] Alternatively or additionally, the brain state param-
eter is indicative of the pathology or cause of the signs
and/or symptoms, for example, mild cognitive impairment
(e.g., related to Alzheimer’ s or other dementia such as
vascular dementia), attention disorders (e.g., ADD, ADHD),
epilepsy, post-stroke patients, psychiatric patients, brain
injury, and adverse effects due to long term drugs and/or
alcohol abuse.

[0166] At 404, an evaluation to obtain a baseline score for
the patient at the current brain state of a patient may be
administered. The evaluation may be administered manually
(with results entered into computing unit, for example, using
the GUI presented on display of user interface 224) and/or
automatically (e.g., presenting the evaluation on the GUI
and asking the user to perform tasks or enter answers).
[0167] The evaluation may include an analysis of an
implementation of system 200 selected by the patient, for
example, the patient may purchase neurofeedback headset
202, computing unit 208, and/or the code instructions to
install on headset 202 and/or computing unit 208. For
example, when the patient selects system 200 designed for
memory enhancement, the evaluation determines that the
patient wants to be treated for memory enhancement. For
example, when the patient selects system 200 designed to
improve peak performance, the evaluation determines that
the patient wants to be treated for peak performance. The
evaluation may be performed automatically, for example, by
code instructions checking which software implementation
is installed, and/or manually by the user, for example, by
scanning a barcode indicating the implementation of system
200, and/or manually entering using a GUI the serial number
of system 200 and/or other indication of the implementation.
[0168] The evaluation may include a validated scoring
tool used for patients with medical condition, for example,
the mini mental status exam (MMSE) for patients with
cognitive impairment. The evaluation may include a vali-
dated memory test scoring tool, for example, the Recogni-
tion Memory Test, the Coughlan and Hollows Information
Processing Test, the Californian Verbal Learning Test, and
the set of five Camden memory tests. The evaluation may
include a non-validated scoring tool, for example, a simple
memory exam, for example, random numbers (with increase
in the number of digits) are presented for the user to
memorize. The evaluation may include a computerized test
performed without necessarily requiring explicit user
entered data, for example, a quantitative FEG performed
using the neurofeedback headset.

[0169] The score based on the evaluation may be included
in the brain state parameter, for example, the score of the
MMSE may be included in the brain state parameter, or the
number of digits the user is able to memorize.

[0170] The evaluation may include a baseline set of mea-
sured brain signals, for example, a baseline of EEG mea-
surements, performed with open and/or closed eyes.
[0171] At 406, the patient brain state parameter(s) is
correlated with a set of neurofeedback treatments from
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multiple neurofeedback treatments stored in a dataset, for
example, in data repository 242, or on a remote server 230
(accessed by computing unit 208 over network 228).

[0172] The neurofeedback treatments may be stored, for
example, in a database, as individual records, or based on
textual tags.

[0173] The brain state parameter may be matched to
multiple neurofeedback treatments, for example, using a
look-up table, and/or a mapping function. For example,
when the brain state parameter includes memory improve-
ment, the look-up table or mapping function may be used to
identify neurofeedback treatments suitable for memory
improvement, for example, the neurofeedback treatments
are labeled using a memory improvement tag, or the look-up
table maps the memory improvement query to database
entries of neurofeedback treatments.

[0174] The brain state parameter may be correlated to
multiple neurofeedback treatments, for example, using a
regression function, statistical classifier, or other machine
learning methods, for example, to select neurofeedback
treatments for a patient with mild cognitive impairment
related to onset of Alzheimer’s and an MMSE score of 22.

[0175] For example, when the patient brain state param-
eter includes memory improvement, the correlated and/or
matched set of neurofeedback treatments include one or
more of: absolute power value of the Alpha frequency
measured at a selected electrode, relative power of the Alpha
frequency compared to the power of the rest of all other
frequencies measured for the selected electrode, average
power of the measured Alpha frequency over time, and
coherence between the phases of the Alpha frequency of
several electrodes. One or more of the listed treatments may
be applied to determine the most eflicient treatment, as
described herein. It is noted that the list of neurofeedback
treatments is exemplary, and not meant to be exhaustive, as
other neurofeedback treatments may be applied using the
systems and/or methods described herein.

[0176] At 408, each member of the set of neurofeedback
treatments is associated with treatment parameters. The
values of the treatment parameters that may be assigned to
each neurofeedback treatment may be stored, for example,
in a database, as a set of records, or calculated by a function,
for example, stored in data repository 242 and/or on remote
serer 230 accessed over network 228. Each neurofeedback
treatment is associated with multiple different values for a
requirement target of the treatment parameter. A calculation
based on outputs of sensor(s) 210 measuring brain signals of
the patient is compared to the value of the requirement
target, for example, as a threshold, as a range, or as a
function.

[0177] As used herein, the term set of neurofeedback
treatments may include the combination of each treatment
with different values of treatment parameters (e.g., the same
treatment administered using different reward value thresh-
olds).

[0178] Optionally, the treatment parameter includes a
reward requirement (e.g., range, threshold) defining adap-
tation of images, video, and/or audio according to measure-
ments of brain signals (e.g., based on EEG signals) of the
patient. For example, the treatment parameter defines a
threshold at which a video the patient is watching is dark-
ened or presented normally (or varying the quality level
when a function is used).
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[0179] Each neurofeedback treatment includes different
values for the reward requirement (e.g., threshold). For
example, the absolute power value of the Alpha frequency
measured at a selected electrode is associated with a 50%
threshold, a 60% threshold, and a 75% threshold, creating
three possibilities.

[0180] Dynamic selection of the rewards may improve
matching of the neurofeedback therapy to the brain of the
patient, for example, since some brains might learn better
when given numerous easy to obtain rewards, while other
brains might learn better when the treatment provides them
with fewer and tougher to obtain rewards.

[0181] The combination of neurofeedback treatments and
treatment parameters (e.g., reward requirements) associated
with the patient brain state parameter may be represented,
for example, using matrix ATi,j, where i denotes the neuro-
feedback treatment, j denotes the value requirement of the
treatment parameter (e.g., reward requirement), and AT
denotes the Administered Treatment, or represented using
other suitable multi-dimensional data structures.

[0182] At 410, one neurofeedback treatment is selected
from the set of neurofeedback treatments for administration
to the patient at each iteration. The neurofeedback treatment
may be selected randomly from the set of neurofeedback
treatments, or the neurofeedback treatment may be ordered
and administered sequentially according to the order.

[0183] Optionally, neurofeedback treatments are not
administered repetitively when performing the adaption
and/or selection process. During a subsequent iteration,
neurofeedback treatments administered in earlier iterations
are excluded from selection.

[0184] At 412, the selected neurofeedback treatment is
administered to the patient. For example, the patient wears
neurofeedback headset 202, and watches images or movies
on display (user interface 222). The image (and/or video)
and/or sound is modulated according to a comparison of the
calculation based on the output of sensor(s) 212 (e.g., EEG
sensor) to the value of the requirement target. For example,
when the absolute power value of the Alpha frequency EEG
signal measured based on output of a selected electrode 212
is within the requirement value range the video is shown
normally, and the video is blackened when the power value
is outside the requirement range.

[0185] At 414, an effectiveness parameter associated with
the neurofeedback treatment administered to the patient is
calculated. The effectiveness parameter is indicative of the
ability of the brain of the patient to produce the desired
results in terms of generating desired brain signals. The
effectiveness parameter is designed to capture the real-time
effects on brain signals achieved by the neurofeedback
treatment, which may be analyzed to determine the effec-
tiveness of the neurofeedback treatment.

[0186] The effectiveness parameter is calculated based on
measured outputs of brain signal(s) outputted by sensor(s)
sensing the head of the patient, for example, calculated
based on EEG signals outputted by EEG sensors.

[0187] Optionally, the effectiveness parameter is calcu-
lated over the time duration of each appearance event of a
target signal, regardless of whether the reward threshold of
the applied neurofeedback treatment is met or not. The
effectiveness parameter may be calculated using a function
applied to the sensed brain signals, optionally a sum or
integral, which may be weighted or an absolute value.
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[0188] The effectiveness parameter may be calculated as
the sum (or integral) of the time duration of each appearance
event of a value calculated for a target signal pattern
determined based on output of at least one brain signal. The
target signal pattern represents the desired goal of the
Neurofeedback treatment, e.g., a treatment aimed at
strengthening and/or increasing the appearance of Alpha
waves at a certain sensor for a certain patient will measure
the effectiveness of the treatment based on how strong (e.g.,
peak energy) and for what duration did the treatment cause
Alpha waves to appear at the certain sensor for the certain
patient, for example, summing all of the signal amplitudes
(e.g., absolute measured level) multiplied by the time dura-
tion of the Alpha wave appearance event. The value calcu-
lated for the target signal pattern determined based the brain
signal may include a power value of each appearance event
of a target type of brain activity calculated from electroen-
cephalogram (EEG) signals.

[0189] The effectiveness parameter may be calculated
based on local maximum values representing peaks of the
brain signals, and/or local minimum values representing
troughs of the brain signal. Optionally, the effectiveness
parameter is calculated based on the time duration of each
respective appearance event of the value determined based
on a threshold requirement represent one or more local
maximum of the target signal pattern, or one or more local
minimum of the target signal pattern.

[0190] It is noted that a placebo neurofeedback treatment
(e.g., as described herein) may be included within the
identified set. The placebo neurofeedback treatment may be
selected during an iteration, for example, to provide a
reference value for evaluation of other neurofeedback treat-
ments. For example, the effectiveness parameter (e.g.. as
described herein) may be calculated for the placebo neuro-
feedback treatment, and used to evaluate the efficacy of
other real neurofeedback treatments relative to the placebo,
for example, serving as a baseline for normalization of the
effectiveness parameters calculated for real treatments. For
example, effectiveness parameters calculated for real neu-
rofeedback treatments may be evaluated using the effective-
ness parameter calculated for the placebo.

[0191] The effectiveness parameter may be mathemati-
cally represented, for example, as Eff{AT1,j)=SUM (DFix
TD1), where DE denotes the appearance of a desired EEG
event that is the target of a desired neurofeedback therapy,
TD denotes the time duration of the desired event (e.g., in
milliseconds or microseconds), and i denotes the neurofeed-
back treatment being administered for which the desired
EEG events appear in the time interval.

[0192] Forexample in the case of neurofeedback therapies
to enhance memory, the goal of all the various ATi,j neuro-
feedback treatments may be to teach the brain to perform
more frequent appearances of stronger Alpha frequencies.
The absolute power values of each appearance of a target
Alpha brain activity multiplied by its time duration is
summed, a concept which may be described as being similar
to computing the integral of all appearances of Alpha
activity for a given ATi,j neurofeedback treatment.

[0193] At 416, blocks 410-414 are iterated to select
another neurofeedback and/or another value for the treat-
ment parameters. At each iteration, another combination of
a certain neurofeedback treatment and certain treatment
parameters may be selected, administered, and measured by
calculating the effectiveness parameter. Optionally, at each
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iteration, each neurofeedback treatment is administered for
an approximately equal range of time, for example, about 1
minute, or about 5 minutes, or about 10 minutes, or other
values. Alternatively or additionally, the neurofeedback
treatment may be administered until a stop condition is met,
for example, according to a requirement of the effectiveness
parameter, which may be indicative that the treatment is not
effective for the patient (the applied treatment may be
terminated) or may be indicative that the treatment appears
effective for the patient (the applied treatment may continue
for a longer time interval).

[0194] The iteration may be performed until a stop con-
dition is met, for example, all neurofeedback treatments are
administered, all combinations of neurofeedback treatment
and treatment parameters are administered, a neurofeedback
treatment is found satisfying an effectiveness parameter
requirement (e.g., above a threshold or within a range), or a
certain amount of neurofeedback treatments of the set have
been administered (e.g., a percentage, or absolute number).

[0195] At 418, an effective neurofeedback treatment is
designated according to the measured effectiveness param-
eter. The effective neurofeedback treatment may be desig-
nated based on the highest calculated effective parameter.

[0196] Multiple effective neurofeedback treatments may
be designated. The multiple designated treatments may be
designated as the set of neurofeedback treatments during
another set of iterations to select the best effective neuro-
feedback treatment from the multiple effective neurofeed-
back treatments. Alternatively, the multiple effective neuro-
feedback treatments may be designated for application to the
patient, for example, by randomly selecting from the des-
ignated treatments, and/or sequentially applying the treat-
ments (e.g., in a round-robin manner).

[0197] The effective neurofeedback treatment may be a
temporary designation when selected from a sub-set of the
set of neurofeedback treatments (i.e., not all combinations
and/or treatments have been tested yet), for example, when
time does not allow to complete the testing process, or when
treatment is scheduled to begin before the testing process is
complete, or as part of the testing process. In such a case, the
designated effective neurofeedback treatment may be
administered to the patient for a range of time (optionally
predefined) longer than the range of time of administration
of each respective neurofeedback treatment that was tested.
The administration of the designated effective neurofeed-
back treatment may occur, for example, for a factor of about
2, 3, or 5 relative to the testing time (e.g., when the test time
is about 5 minutes per treatment, the designated effective
neurofeedback treatment may be administered for about 15
minutes).

[0198] At 420, wherein the iterating is performed for the
subset of neurofeedback treatments, and the temporary des-
ignated effective neurofeedback treatment is administered,
another set of iterations is performed for the remaining
members of the set of neurofeedback treatments that were
not mentbers of the iterated subset, by repeating one or more
of blocks 410-418. Another effective neurofeedback treat-
ment is designated and administered for another predefined
range of time that is longer than the predefined range of time
of administration of the previous effective neurofeedback
treatment.
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[0199] The another effective neurofeedback treatment
may be designated as the primary neurofeedback treatment,
or another iteration cycle may be performed for another
subset.

[0200] Alternatively, the iteration cycle is repeated using
the same members of the set of neurofeedback treatments
(e.g., all members) to verify that the same effective neuro-
feedback treatment is designated both (or a great number of)
times. When a neurofeedback treatment is designated (e.g.,
represented as AT**) that is different than the previously
designated neurofeedback treatment (e.g., represented as
AT*), the newly designated neurofeedback treatment may be
applied for significantly longer time duration than the pre-
viously designated effective neurofeedback treatment. For
example, 2, 3, or 5 times longer, which may be represented
as [>>K, where L and K may be predefined values.
[0201] At 422, the evaluation (e.g., of block 404) may be
re-administered to obtain another score for the patient after
the effective neurofeedback treatment is designated and
applied. The scores may be used to monitor the patient
receiving the designated neurofeedback treatment. Multiple
scores may be obtained during different treatment sessions
and/or during different testing sessions. The scores maybe
compared to each other, for example, by plotting on a graph
and/or using statistical correlation methods to determine
whether there are statistically significant changes associated
with the scores and the designated treatments. For example,
to determine an improvement (or stability) in the MMSE
score associated with the designated neurofeedback treat-
ment, why may indicate that the cognitive impairment of the
patient has improved or stabilized with the designated
neurofeedback treatment.

[0202] Optionally, when the analyzing of the scores indi-
cates no improvement in the state of the brain of the patient,
or a decrease in the state of the brain of the patient (which
is greater than expected), the neurofeedback treatment pre-
viously designated as effective may be removed from the
testing process, and/or a new neurofeedback treatment may
be selected, and/or the neurofeedback treatment may be
adjusted (e.g., selection of new treatment parameters) by
iterating one or more blocks of the method. For example,
when there is no longer any statistically significant change
between scores of a memory evaluation comparing before
and after significant treatment sessions using the effective
neurofeedback treatment (where the goal of the patient is
memory improvement), another neurofeedback treatment
may be designated by the testing method.

[0203] Optionally, the method is repeated occasionally, to
evaluate whether the designated effective neurofeedback
treatment is still effective for the patient, for example, once
a month, once every six months, after every 5 or 10
neurofeedback treatment sessions, or other times or events.
The effective neurofeedback treatment may be replaced with
another treatment, the treatment parameters may be
adjusted, or the effective neurofeedback treatment may be
confirmed as still being valid for the patient. In this manner,
neurofeedback treatments are adapted to changes to the
brain of the patient over time.

[0204] Reference is now made to FIG. 9, which is a
flowchart of another exemplary method of selecting effec-
tive neurofeedback treatments based on calculation of the
effectiveness parameters, in accordance with some embodi-
ments of the present invention. The method described with
reference to FIG. 9 may be an implementation based on the
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method described with reference to FIG. 4. The method
described with reference to FIG. 9 utilizes matrix ATi,j, and
calculates the effectiveness parameters Eff(ATi,j)=SUM
(DeixTDi), as described with reference to FIG. 4.

[0205] At 902, the patient is administered a series of
various neurofeedback treatments defined by matrix ATi,).
Each neurofeedback treatment may be administered for a
similar time interval T (e.g., a fixed interval period, for
example, in minutes, for example, about 1, or 5, or 10
minutes, or other times). For each AT1,j treatment adminis-
tered, Bi(AT, ) is calculated, as described herein.

[0206] At 904, from the ATi,j neurofeedback treatments
administered in block 902, the AT* treatment is selected
which has the maximum Eff value (or minimum, depending
on the goals of the Neurofeedback therapy). A series of K
(e.g. a fixed number) of such AT* treatments is administered
to the patient.

[0207] At 906, the next series of ATi,j treatments from the
matrix is administered. The instruction code according to
block 904 is run.

[0208] When the last neurofeedback treatment from the
ATi,j matrix is administered, the instruction code according
to block 904 is run, followed by the instruction code of block
908, without performing the instruction code of block 906.
[0209] At 908, the previously administered neurofeedback
treatments are re-administered, optionally sequentially (one
after the other). The AT** neurofeedback treatment which
delivers the maximum (or minimum) Eff value is selected.
A series of L number of such AT** treatments is adminis-
tered to the patient, where L is a fixed number and L>>K.
[0210] At 910, the instruction code according to block 902
is re-executed. Referring now back to FIG. 1, at 108, the
patient is treated using the designated and/or adapted neu-
rofeedback treatment, as described herein, for example, with
reference to FIG. 4. The neurofeedback treatment may
include multiple treatment sessions for administration at
different times.

[0211] Optionally, code stored in program store 238 of
computing unit 208 presents a GUI on display (e.g., user
interface 224) related to preparation for current treatment
session. The GUI may include information, for example,
explaining to the user how to conduct the session, for
example, how to sit, and how to be comfortable, explain
progress towards the recommended total number of treat-
ment sessions (e.g., what has been accomplished and/or
what remains to be accomplished), guide the user in choos-
ing preferred content for the treatment (e.g., which video,
game, and/or sound track), and guide the user through
breathing exercises to enable relaxation.

[0212] The user may select to skip screens (e.g., that the
user is familiar with), for example, by pressing a forward
button.

[0213] Optionally, code stored in program store 238 of
computing unit 208 presents a GUI on display (e.g., user
interface 224) related to guidance for conducting the treat-
ment session, for example, what will happen in the session,
what the user should do when the video, game, or audio is
playing, and how feedback on performance is evaluated. The
guidance may be presented as one or more short movies
(e.g., 2-3minutes long). The user may select to skip the
guidance videos.

[0214] Each neurofeedback session of the neurofeedback
treatment may be about 20-30 minutes long. The neurofeed-
back session may include a movie to watch, a game to play,
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or a sound track to listen to. The patient is instructed to
watch the movie, play the game, or listen to the sound track,
while neurofeedback headset 202 measures activity of the
brain of the patient and transmits sensed brains signals to
computing unit 208 for the analysis. When the brain activity
is according to a requirement (e.g., defined by the param-
eters for the determined effective neurofeedback treatment,
as described herein) the movie is played correctly, the game
proceeds normally, and/or the sound track is played cor-
rectly.

[0215] When the brain activity is not according to the
requirement, the movie, game, and/or sound track are
adapted, for example, the movie begins to blur. Optionally,
the greater the value between the current calculated value
based on the sensed brain signals and the requirement, the
more the movie is blurred, or alternatively, the blurring
occurs at the same amount regardless of the value differ-
ences between the calculated value and the requirement.
[0216] Optionally, when the movie is blurred for at least a
predefined period of time (e.g., 30 seconds, 1 minute), an
icon is presented overlaid on the blurred movie to help
encourage the patient to continue (e.g., focus), for example,
a message, a smiley face, or a thumb’s up.

[0217] Alternatively or additionally, at 110, a placebo
version of a neurofeedback treatment is determined for
administration to the patient. The placebo neurofeedback
treatment may be determined, for example, as part of a
clinical trial evaluating a real neurofeedback treatment for
efficacy relative to the placebo, for example, a single or
double blind randomized clinical trial. In another example,
the placebo neurofeedback treatment may be administered to
establish a baseline for the patient. The effectiveness param-
eter may be calculated based on the administered neuro-
feedback treatment. The placebo effectiveness parameter
may be used to normalize or adjust the values of effective-
ness parameters calculated for non-placebo neurofeedback
treatments, to obtain a more accurate effect of each neuro-
feedback treatment to help in selecting the effective neuro-
feedback treatment.

[0218] Reference is now made to FIG. 5, which is a
flowchart of a method for creating a placebo neurofeedback
treatment, in accordance with some embodiments of the
present invention. The placebo neurofeedback treatment
may be implemented and administered using system 200
described with reference to FIG. 2.

[0219] At 502, a non-therapeutic neurofeedback treatment
is administered to the patient, optionally using neurofeed-
back headset 202 and computing unit 208. The non-thera-
peutic neurofeedback treatment is designed to act as a
placebo, by simulating a real neurofeedback treatment with-
out providing therapeutic benefit. The adaptation of video
(or other images) and/or audio may be performed randomly,
being un-correlated (e.g., according to a correlation require-
ment representing non-statistically significant correlation)
with brain signals (e.g., EEG) of the patient, in comparison
to a real neurofeedback treatment in which the adaptation of
the video and/or audio signals is in response to measure-
ments based on EEG signals recorded from the patient.
[0220] At 504, one or more artifacts are detected. The
artifacts may be detected by computing unit 208 and/or
neurofeedback headset 202. The artifacts are detected based
on an analysis of sensed brain signals (e.g., EEG) outputted
by sensors 212 (e.g., EEG electrodes) of neurofeedback
headset 202. Alternatively or additionally, the artifacts are
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detected based on an analysis of outputs of other sensors, for
example, motion sensors location within neurofeedback
headset 202.

[0221] The artifact is based on measurements (e.g., of
outputs of sensors 212) in response to patient activity that is
unrelated to the administration of the non-therapeutic neu-
rofeedback treatment. The artifact may represents one or
more of the following patient activities: a blink of the eye of
the patient, movement of sensor 212, the patient touching
sensor 212, movement of the head of the patient, chewing
movement by the patient, and movement of one or more
limbs and/or the body of the patient. When the patient
performs one or more of the activities, the patient expects a
response, for example, an error message, or an extreme
adaptation of the presented video and/or audio. Inventors
discovered that since the patient expects a response to the
activity, a lack of response by system 200 suggests to the
patient that they are receiving the placebo treatment instead
of the real neurofeedback treatment. Once the patient real-
izes they are receiving the placebo, the patient data loses
validity. Patients may stop participation, realizing that since
they are receiving the placebo their participation is futile.
Inventors discovered that providing a response to the activ-
ity reduces or prevents the patient from realizing that they
are receiving the non-therapeutic placebo neurofeedback
treatment.

[0222] Optionally, the artifact is detected in EEG signal(s)
measured based on output of sensor(s) 212 (ie., EEG
electrodes) sensing the head of the patient. The artifact may
be detected as a power spike, optionally a saturation of the
outputted signal. Alternatively or additionally, the artifact is
detected based on non-EEG signals measured from sensor(s)
212 (e.g., EEG electrodes or other sensors), for example,
impedance measurements indicating contact between sensor
212 and the head of the patient, motion sensors, or other
sensors. The artifact may be detected as an increase in noise.
[0223] At 506, output is generated in response to the
detected artifact. Optionally, a simulation (or actual record-
ing) of EEG data measured by the EEG sensors 1s presented
on a display in response to the artifact. The output is
designed to correspond to what would otherwise be output-
ted when a similar activity triggers a similar artifact during
a real neurofeedback treatment session. For example, when
sensed EEG signals (or simulated EEG signals) are pre-
sented on a display, the EEG signals are adapted according
to the detected artifact. Tn another example, the video (or
other image) and/or audio (used as part of the real neuro-
feedback treatment session) is adapted according to the
detected artifact during the placebo session (without being
adapted in response to other EEG signals).

[0224] Referring now back to FIG. 1, at 112, the session
of the determined effective neurofeedback treatment is
ended, for example, the user completed watching the movie,
playing the game, and/or listening to the audio track for the
time interval defined by the treatment.

[0225] The neurofeedback code may execute code instruc-
tions at the end of the session. A close-up screen may be
presented on the display (e.g., user interface 224). Informa-
tion regarding the session may be presented, for example,
one or more of: statistical for the current session (e.g.,
memory score, focus score, determined by an evaluation
tool), what has been accomplished to date (e.g., number of
treatmerts, patient progress through the treatments), recom-
mendation to continue to perform for optimal results. The
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patient may be presented with an option to set a reminder for
the next session (e.g., transmit a message to the Smartphone
of the patient).

[0226] At 114, one or more of blocks 102-112 are iterated.
Each iteration may represent a session of the neurofeedback
treatment. For example, at the first session, the effective
neurofeedback treatment may be selected, as described
herein. At subsequent sessions (e.g., every session, or every
few sessions), the effective neurofeedback treatment may be
adjusted, as described herein. Alternatively, the user may
undergo multiple placebo sessions, or alternate between real
and placebo sessions, according to the clinical trial protocol.
[0227] The descriptions of the various embodiments of the
present invention have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the
described embodiments. The terminology used herein was
chosen to best explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
disclosed herein.

[0228] It is expected that during the life of a patent
maturing from this application many relevant neurofeedback
treatments will be developed and the scope of the term
neurofeedback treatment is intended to include all such new
technologies a priori.

[0229] As used herein the term “about” refers to +10%.
[0230] The terms “comprises”, “comprising”, “includes”,
“including”, “having” and their conjugates mean “including
but not limited to”. This term encompasses the terms “con-
sisting of” and “consisting essentially of”.

[0231] The phrase “consisting essentially of” means that
the composition or method may include additional ingredi-
ents and/or steps, but only if the additional ingredients
and/or steps do not materially alter the basic and novel
characteristics of the claimed composition or method.
[0232] As used herein, the singular form “a”, “an” and
“the” include plural references unless the context clearly
dictates otherwise. For example, the term “a compound” or
“at least one compound” may include a plurality of com-
pounds, including mixtures thereof.

[0233] The word “exemplary” is used herein to mean
“serving as an example, instance or illustration”. Any
embodiment described as “exemplary” is not necessarily to
be construed as preferred or advantageous over other
embodiments and/or to exclude the incorporation of features
from other embodiments.

[0234] The word “optionally” is used herein to mean “is
provided in some embodiments and not provided in other
embodiments”. Any particular embodiment of the invention
may include a plurality of “optional” features unless such
features conflict.

[0235] Throughout this application, various embodiments
of this invention may be presented in a range format. It
should be understood that the description in range format is
merely for convenience and brevity and should not be
construed as an inflexible limitation on the scope of the
invention. Accordingly, the description of a range should be
considered to have specifically disclosed all the possible
subranges as well as individual numerical values within that
range.
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[0236] Forexample, description of a range such as from 1
to 6 should be considered to have specifically disclosed
subranges such as from 1 to 3, from 1 to 4, from 1 to 5, from
2 to 4, from 2 to 6, from 3 to 6 etc., as well as individual
numbers within that range, for example, 1, 2, 3, 4, 5, and 6.
This applies regardless of the breadth of the range.
[0237] Whenever a numerical range is indicated herein, it
is meant to include any cited numeral (fractional or integral)
within the indicated range. The phrases “ranging/ranges
between” a first indicate number and a second indicate
number and “ranging/ranges from” a first indicate number
“to” a second indicate number are used herein interchange-
ably and are meant to include the first and second indicated
numbers and all the fractional and integral numerals ther-
ebetween.
[0238] It is appreciated that certain features of the inven-
tion, which are, for clarity, described in the context of
separate embodiments, may also be provided in combination
in a single embodiment. Conversely, various features of the
invention, which are, for brevity, described in the context of
a single embodiment, may also be provided separately or in
any suitable subcombination or as suitable in any other
described embodiment of the invention. Certain features
described in the context of various embodiments are not to
be considered essential features of those embodiments,
unless the embodiment is inoperative without those ele-
ments.
[0239] Although the invention has been described in con-
Junction with specific embodiments thereof, it is evident that
many alternatives, modifications and variations will be
apparent to those skilled in the art. Accordingly, it is
intended to embrace all such alternatives, modifications and
variations that fall within the spirit and broad scope of the
appended clains.
[0240] All publications, patents and patent applications
mentioned in this specification are herein incorporated in
their entirety by reference into the specification, to the same
extent as if each individual publication, patent or patent
application was specifically and individually indicated to be
incorporated herein by reference. In addition, citation or
identification of any reference in this application shall not be
construed as an admission that such reference is available as
prior art to the present invention. To the extent that section
headings are used, they should not be construed as neces-
sarily limiting.
In the claims:
1. A computer implemented method for adapting a neu-
rofeedback treatment, comprising:
receiving at least one patient brain state parameter indica-
tive of a current brain state of a patient for application
of a neurofeedback treatment;
correlating the at least one patient brain state parameter
with a set of neurofeedback treatments from a plurality
of neurofeedback treatments stored in a dataset;
performing a plurality of iterations during a neurofeed-
back session for selection of an effective neurofeedback
treatment from members of the set of neurofeedback
treatments, each iteration comprising:
selecting one neurofeedback treatment from the set of
neurofeedback treatments, wherein in each iteration
another neurofeedback treatment is selected;
administering the one neurofeedback treatment to the
patient;
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calculate an effectiveness parameter associated with the
one neurofeedback treatment administered to the
patient,

wherein the effectiveness parameter is calculated based
on measurements of electrical activity of the brain
outputted by at least one sensor sensing the head of
the patient,

the effectiveness parameter is calculated over a time
duration of each appearance event of a target signal
denoting a desired goal of the neurofeedback ses-
sion; and

designating the effective neurofeedback treatment from

the set of neurofeedback treatments according to the
measured effectiveness parameter.

2. The computer implemented method of claim 1, wherein
the effectiveness parameter is calculated as the sum of the
time duration of each respective appearance event of a value
calculated for the target signal pattern determined based on
output of measurements of electrical activity of the brain.

3. The computer implemented method of claim 2, wherein
the time duration of each respective appearance event of the
value is determined based on a threshold requirement rep-
resent a local maximum of the target signal pattern or a local
minimum of the target signal pattern.

4. The computer implemented method of claim 1, wherein
the effectiveness parameter is calculated regardless of
whether the reward threshold of the administered neurofeed-
back treatment is met or not.

5. The computer implemented method of claim 2, wherein
the value calculated for the target signal pattern determined
based on output of measurements of electrical activity of the
brain comprises a power value of each appearance event of
a target type of brain activity calculated from electroen-
cephalogram (EEG) signals.

6. The computer implemented method of claim 1, further
comprising administering the selected effective neurofeed-
back treatment to the patient for a predefined range of time
longer than the range of time of administration of each
respective neurofeedback treatment.

7. The computer implemented method of claim 6, wherein
the iterating is performed for a subset of neurofeedback
treatments, the selected effective neurofeedback treatment is
selected and administered, and another iterating is per-
formed for the remaining members of the set of neurofeed-
back treatments that were not members of the iterated
subset.

8. The computer implemented method of claim 6, further
comprising:

repeating the iterating and the selecting to select another

effective neurofeedback treatment; and

administering the another selected effective neurofeed-

back treatment to the patient for another predefined
range of time longer than the predefined range of time
of administration of the previous effective neurofeed-
back treatment.

9. The computer implemented method of claim 1, further
comprising associating each member of the set of neuro-
feedback treatments with a plurality of treatment parameters
each representing a different value for a requirement target,
wherein a calculation based on output of at least one sensor
measuring electrical activity of the brain of the patient is
compared to the value of the requirement target.

10. The computer implemented method of claim 9,
wherein at least one of an image and a sound is modulated
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according to the comparison of the calculation based on the
output of the at least one sensor to the value of the require-
ment target.

11. The computer implemented method of claim 9,
wherein selecting comprises selecting one neurofeedback
treatment from the set of neurofeedback treatments and an
associated set of treatment parameters selected from the
plurality of treatment parameters, and measuring the effec-
tiveness parameter according to the associated set of treat-
ment parameters.

12. The computer implemented method of claim 11,
wherein iterating comprises iterating the combination of
neurofeedback treatments and the plurality of treatment
parameters.

13. The computer implemented method of claim 1,
wherein during each iterating, each one neurofeedback treat-
ment is administered for an approximately equal range of
time.

14. The computer implemented method of claim 1, further
comprising: administering an evaluation to obtain a first
score for the patient at the current brain state of a patient,
administering the evaluation to obtain a second score for the
patient after the effective neurofeedback treatment is
selected, and comparing the first and second scores.

15. The computer implemented method of claim 14,
further comprising removing the effective neurofeedback
treatment from use in the iterating when the comparison of
the first and second scores is not statistically significant.

16. The computer implemented method of claim 1,
wherein the at least one patient brain state parameter is
selected from the group consisting of: memory improve-
ment, attention improvement.

17. The computer implemented method of claim 1,
wherein when the at least one patient brain state parameter
comprises memory improvement, the set of neurofeedback
treatments comprise at least one of: absolute power value of
the Alpha frequency measured at a selected electrode, rela-
tive power of the Alpha frequency compared to the power of
the rest of all other frequencies measured for the selected
electrode, average power of the measured Alpha frequency
over time, and coherence between the phases of the Alpha
frequency of several electrodes.

18. The computer implemented method of claim 1,
wherein each one neurofeedback treatment is randomly from
the set of neurofeedback treatments without repeating selec-
tion of a previously selected neurofeedback treatment.

19-26. (canceled)

27. An element for placement of a neurofeedback headset
at a predefined position on a head of a patient, comprising:

a first end portion for coupling to an anterior portion of the
neurofeedback headset;

an elongated portion extending from the first end portion,
the elongated portion having a length such that when
the neurofeedback headset is located at the predefined
positioned the elongated portion extends parallel to the
surface of the frontal bone of the patient until the
glabella of the patient;

a pair of arms each extending laterally in opposite direc-
tions and inferiorly from the end portion of the elon-
gated portion positioned at the glabella, each respective
arm oriented for positioning along at least one of the
respective side of the nasal bone and inferiorly to the
respective eyebrow and superiorly to the respective eye
of the patient.
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28. The element of claim 27, wherein the elongated
portion is positioned and biased to contact the skin surface
of the frontal bone.

29. The element of claim 27, wherein the length of the
elongated portion is adjustable to fit patients having different
fontal bone surface sizes.

30. The element of claim 27, wherein the end portion of
each arm of the pair of arms includes a contact element for
contacting the skin of the patient, wherein the contact
element is sized and positioned away from the respective
eye of the patient.

31. The element of claim 27, wherein the end portion of
each arm of the pair of arms is positioned medially to a
respective supraorbital notch.

32. The element of claim 27, wherein when the neuro-
feedback headset comprises a plurality of EEG electrodes
that output EEG signals when contacting the head of the
patient when the neurofeedback headset is positioned at the
predefined position.

33-40. (canceled)

41. The computer implemented method of claim 1,
wherein at each iteration, the one neurofeedback treatment
is administered for less than about 10 minutes.

® % % % %
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