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Description

[0001] The present disclosure relates to the field of monitoring and balancing brain waves.
[0002] Many undesirable physiological states are correlated with changes in brain activity. These changes in brain
activity create electromagnetic energy profiles that can be measured by devices such as electroencephalogram ("EEG")
amplifiers and computers. Among the changes in brain activity that are known to be undesirable is an excess asymmetry
between activity in the corresponding right and left regions of corresponding lobes of the brain.
[0003] One suggestion for restoring symmetry is presented in U.S. 8,249,699, Method of Affecting Balanced Brain
Function with Relational Ambient Sound, issued August 21, 2012 to Brain State
[0004] Technologies, LLC. According to its teaching, due to the ability of the brain to associate sounds with brain
waves and then change its own behavior, a subject is able to develop a relationship between the process of bringing
his or her brain to a balanced state and an ambient sound, whereby the ambient sound adds a dimension for the brain
to remember moving toward balance. As a result of this relationship, during times of imbalance, one may rebalance that
subject’s brain functioning.
[0005] The teachings of U.S. 8,249,699 illustrate in detail the phenomenon that persons of ordinary skill in the art will
recognize as mirroring, which is distinct from the neuro-feedback teachings of operant conditioning. Strategies that rely
on neuro-feedback, including those that rely on EEG biofeedback, have limitations with respect to both precision and
speed. Furthermore, they require the mindful attention of the user, which refers to consciously trying to force the brain
to do something rather than allowing an experience to simply relax the brain so that the brain can do something on its
own terms.
[0006] The brain is a complex and active organ, and there remains a need for new and nonobvious technologies and
methods for observing and analyzing brain activity and for using mirroring to balance brain activity without requiring the
mindful attention of the user. Such technologies are presented in US 2009/054801 A1 and FINGELKURTS ALEXANDER
A ET AL: "Altered Structure of Dynamic Electroencephalogram Oscillatory Pattern in Major Depression", BIOLOGICAL
PSYCHIATRY, ELSEVIER SCIENCE, NEW YORK, NY; US, vol. 77, no. 12, (2014-12-19), pages 1050-1060, DOI:
10.1016/J.BIOPSYCH.2014.12.011 . Various embodiments of the present disclosure are directed to one or both of those
needs.
[0007] The invention is defined in the claims.
[0008] Various embodiments of the present disclosure provide technologies and methods for one or both of detecting
asymmetries in activity of corresponding lobes of the brain and balancing bi-hemispheric regions of the brain. In these
embodiments, pairs of channels are used to measure brain electromagnetic energy by detecting changes in electric
potentials. The measurements are translated from analog to digital and used to calculate brain rhythms. One may analyze
these brain rhythms in order to determine when there are threshold asymmetries between corresponding lobes of the
brain of a user of these technologies. When asymmetries are observed, one may use the data to do one or both of
identifying condition states, e.g., stress states, and through brain mirroring technologies, reducing or eradicating the
asymmetry. Through the use of the technologies of the present disclosure, a user’s brain may be able to rebalance itself
without requiring the attention or volition of the user.
[0009] According to a first embodiment, the present disclosure provides a system for measuring asymmetry of brain
activity, wherein said system comprises: (a) a device, wherein the device is configured to rest on a user’s head and said
device comprises a set of channels, wherein the set of channels comprises (i) a first pair of corresponding lobe channels,
wherein the first pair of corresponding lobe channels comprises a right first lobe channel and a left first lobe channel,
wherein the right first lobe channel and the left first lobe channel are located on opposite halves of the device, and (ii)
a second pair of corresponding lobe channels, wherein the second pair of corresponding lobe channels comprises a
right second lobe channel and a left second lobe channel, wherein the right second lobe channel and the left second
lobe channel are located on opposite halves of the device, wherein each channel is configured to measure electromagnetic
energy in a region of a brain of a user and to generate a measurement of electromagnetic energy and wherein the first
pair of corresponding lobe channels is configured to measure electromagnetic energy from a first lobe and the second
pair of corresponding lobe channels is configured to measure electromagnetic energy from a second lobe, wherein the
first lobe is not the same as the second lobe; (b) an asymmetry determination computer program product, wherein the
asymmetry determination computer program product is stored in a tangible medium and when applied determines (and
thus is designed to be capable of determining) whether during one or more time periods there is a threshold difference
in energy between energy measured within any one or more of a first subrange of frequencies, a second subrange of
frequencies, and a third subrange of frequencies from a right lobe channel and within a corresponding subrange of a
corresponding left lobe channel, wherein the second subrange consists of frequencies greater than the frequencies in
the first subrange and the second subrange consists of frequencies smaller than the frequencies in the third subrange;
and (c) a central processing unit, wherein the central processing is configured to receive said measurements of elec-
tromagnetic activity from the device and to execute the asymmetry determination computer program product. Throughout
this disclosure, systems and methods are described in which there are three subranges; however, the technologies of
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the present disclosure may be used to obtain finer resolution of brain activity and for example, be divided into 3 - 48
subranges, e.g., 11 subranges or 48 subranges with reach subrange corresponding to different sets of frequencies. By
using a larger number of and smaller subranges one may be able to obtain a greater understanding of the characteristics
of asymmetries when present.
[0010] According to a second embodiment, the present disclosure provides a method for identifying a condition state
comprising: (a) measuring brain activity and creating a data message through a system of the present disclosure; (b)
activating a computer protocol that correlates (and thus is capable of correlating) asymmetries in brain activity with a
condition state, e.g., one or more stress states; (c) retrieving the identity of at least one condition state; and (d) generating
an output in either or both of computer readable form and human readable form, wherein the output comprises information
that corresponds to the at least one condition state. The computer protocol may, for example, access a local or remote
database that associates asymmetry profiles with stress states or other condition states.
[0011] According to a third embodiment, the present disclosure provides a system for restoring symmetry in a brain
comprising another system of the present disclosure disclosed herein, including but not limited to the system of the first
embodiment described above, wherein the device of the system further comprises at least one speaker and the system
further comprises: (a) a correlation algorithm, wherein the correlation algorithm correlates (or accesses a database that
correlates and is thus capable of correlating) each of a plurality of frequencies from a set of brain wave frequencies with
an acoustical stimulus such as a tone or musical note; and (b) a playback computer program product, wherein the
playback computer program product is stored in a tangible medium and is configured (i) to be activated when there is
material asymmetry in activity between the measurements from a subrange of frequencies of either the right first lobe
channel and the left first lobe channel or the right second lobe channel and the left second lobe channel; (ii) to apply an
algorithm that translates a plurality of dominant frequency brain waves from the second subrange of the lobe for which
there is said material asymmetry into acoustical stimuli; and (iii) to control playing said acoustical stimuli through said
at least one speaker, wherein said acoustical stimuli provide a real time mirror of said plurality of dominant frequency
brain waves from the second subrange. In the system, the asymmetry determination computer program product may
be further configured such that upon occurrence of a trigger event (e.g., a predetermined change in asymmetry level in
any pair of subranges of corresponding lobes or at regular intervals), it dynamically switches the lobes from which the
asymmetry determination computer program product obtains the dominant frequencies.
[0012] According to a fourth embodiment, the present disclosure provides a method for restoring brain symmetry
comprising: (a) simultaneously measuring electromagnetic activity of a user’s brain through a set of channels, wherein
the set of channels comprises (or consists of or consists essentially of) (i) a first pair of corresponding lobe channels,
wherein the first pair of corresponding lobe channels comprises a right first lobe channel and a left first lobe channel,
wherein the right first lobe channel and the left first lobe channel are located on opposite halves of a device, and (ii) a
second pair of corresponding lobe channels, wherein the second pair of corresponding lobe channels comprises a right
second lobe channel and a left second lobe channel, wherein the right second lobe channel and the left second lobe
channel are located on opposite halves of the device, wherein each channel is configured to measure electromagnetic
energy in a region of a brain of a user and to generate a measurement of electromagnetic energy and wherein each
pair of corresponding lobe channels is configured to measure electromagnetic energy in opposite hemispheres of a
corresponding set of lobes; (b) activating an asymmetry determination computer program product, wherein the asymmetry
determination computer program product is stored in a tangible medium and when applied determines whether there is
a threshold difference in energy between energies measured within any one or more of a first subrange of frequencies,
a second subrange of frequencies, and a third subrange of frequencies of corresponding lobe channels; (c) when there
is a determination of a threshold difference in energy, activating a correlation algorithm, wherein for each of a plurality
of frequencies from a set of dominant brain wave frequencies from the lobe for which there has been a determination
of a threshold difference in energy, the correlation algorithm identifies an acoustical stimulus, e.g., a musical note or
tone; (d) creating a variable sequence of acoustical stimuli by combining each acoustical stimulus identified in (c); and
(e) playing said variable sequence of acoustical stimuli through a sound output device, wherein the set of channels and
the sound output device are housed in a structure that is designed to rest on a user’s head and wherein during step (e)
said channels continue to measure electromagnetic activity and the asymmetry determination computer program product
is further configured to switch the lobes dynamically from which the asymmetry determination computer program product
obtains the dominant frequencies upon occurrence of a trigger event.
[0013] The variable sequence of acoustical stimuli may vary with respect to pitch and/or timing. A "variable sequence
of acoustical stimuli" (which also may be referred to as a "varying sequence of acoustical stimuli") is a sequence of
sounds that change over time; however, over time, the same sound may be repeated once or a plurality of times depending
on the instructions of the relevant algorithm. Thus, although variable, it is not random and any given sequence may be
unique. Additionally, the variable sequence of acoustical stimuli is played in real time while the channels continue to
monitor for asymmetries and in some embodiments, the method further comprises dynamically switching the channels
from which the dominant frequencies are used to create the varying sequence of acoustical stimuli. The switching may
occur automatically upon a triggering event.
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[0014] Various embodiments of the present disclosure may be used to measure asymmetry in brain activity and
optionally to identify condition states, including but not limited to stress states. Additional various embodiments of the
present disclosure may be used to restore (or to allow the brain itself to restore or to move toward restoration of) brain
balance that may be compromised in association with a number of undesirable states, including but not limited to
undesirable stress levels.
[0015] Through certain of these embodiments, the technologies disclosed herein support the brain to recover more
optimal oscillatory dynamics with respect both to relatively symmetrical activity between the hemispheres and propor-
tionation of energy along the brain electrical activity frequency spectrum. These embodiments may make use of improved
support of closed-loop neurotechnology.
[0016] The systems, methods, and devices disclosed herein and the following detailed description of certain embod-
iments thereof may be understood by reference to the following figures. Elements in the figures are presented for
illustrative purposes, and they are not necessarily drawn to scale.

Figure 1 is a flowchart that depicts steps of rebalancing brain activity according to various methods of the present
disclosure.
Figures 2A and 2B illustrate an example of hardware configuration that may be used in connection with the present
disclosure.
Figures 3A and 3B illustrate headbands according to various embodiments of the present disclosure.

[0017] The present disclosure will now be described in detail by describing various illustrative, non-limiting embodiments
thereof with reference to the accompanying figures. The disclosure may, however, be embodied in many different forms
and should not be construed as being limited to the illustrative embodiments set forth herein. Rather, the embodiments
are provided so that this disclosure will be thorough and will fully convey the concept of the invention to those skilled in
the art. Furthermore, headings are provided for the convenience of the reader and are not intended to be and should
not be construed as limiting any of the embodiments described herein.
[0018] Various embodiments of the present disclosure provide one or more of devices, systems, and methods for one
or more of detecting asymmetries in brain activity, identification of condition states, e.g., stress states and supporting
self-balance of brain activity. These embodiments may be used in a user’s home or at another location that is convenient
for the user.

Measurements of asymmetry and identification of condition states

[0019] In one embodiment, the present disclosure provides a system for measuring asymmetry of brain activity that
comprises: (a) a device; (b) an asymmetry determination computer program product; and (c) a central processing unit.
Each of these components is described below. The device may be used to identify a condition state and/or to allow the
brain to rebalance itself. When used to identify condition states, each condition state may be one that is characterized
by or correlated with a profile of observable brain activity, e.g., a stress state or balanced state and any given profile
may be correlated with one or more condition states. Each of the components of the system is operable coupled to one
or more other components so as to allow each component to performed its intended function.

Devices

[0020] The devices are configured to rest on or to be associated with a user’s head. A device may, for example, be
in the form of a headband, a hat, a visor or a helmet. Optionally, the device contains padding or cushioning over part or
all of the surface area that will come in contact with the user’s head. In addition to any cushioning that is present, the
device may comprise a shell or housing for one or more other elements or pieces of hardware, and the shell may have
an outer surface that is rigid, e.g., plastic or soft, e.g., mesh or a combination thereof. In some embodiments, the overall
structure of the device is symmetrical between the right and left sides, which may be referred to as right and left halves.
The device is considered to be symmetrical between the right half and the left half if the gross morphology is the same
between the right half and the left half, regardless of whether there is any small device or structure in only one half, for
example, one or more of a transmitter or receiver or computer chip, or there are components on both halves but they
are oriented differently, e.g., turned any number of degrees relative to the corresponding component on the other half,
and/or they are located a few millimeters away from the exact mirror location of the corresponding component on the
other half of the device. In one embodiment, the device is configured as a headband, wherein the headband is in the
form of a visor that is designed to stretch from ear-to-ear around and across the forehead of the user when in use.
[0021] The device comprises a set of channels, which are the structures that are configured to detect brain activity.
The channels may be arranged in pairs of corresponding lobe channels. The phrase "a pair of corresponding lobe
channels" refers to two channels that are located on opposite halves of the device, i.e., right and left sides, preferably
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at or close to mirror image locations of each other and in the same or similar orientations. For illustrative purposes, the
device is described as having four channels that are arranged to collect data from two sets of corresponding lobes, e.g.,
the left frontal lobe, the right frontal lobe, the left temporal lobe and the right temporal lobe. As persons of ordinary skill
in the art will recognize, the device could exist with different numbers of channels for each lobe and multiple pairs of
channels for different lobes. For example, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more pairs of channels may be present for each
lobe. The number of pairs of channels may be different or the same for different corresponding lobes, and the number
of sets of corresponding lobes may be two, three or four, e.g., frontal and temporal; frontal and parietal; frontal and
occipital; parietal and occipital; parietal and temporal; occipital and temporal; frontal, parietal and occipital; frontal, parietal
and temporal; frontal, occipital and temporal; parietal, occipital and temporal; and frontal, parietal, occipital and temporal.
As used herein, the phrase "frontal lobe" includes the frontal lobe itself and the frontal pole lobes.
[0022] In some embodiments, there may be: (i) a first pair of corresponding lobe channels, wherein the first pair of
corresponding lobe channels comprises, consists essentially of or consists of a right first lobe channel and a left first
lobe channel, wherein the right first lobe channel and the left first lobe channel are located on opposite halves of the
device, and (ii) a second pair of corresponding lobe channels, wherein the second pair of corresponding lobe channels
comprises, consists essentially of, or consists of a right second lobe channel and a left second lobe channel, wherein
the right second lobe channel and the left second lobe channel are located on opposite halves of the device. Corresponding
channels are preferably located at mirror image locations of each other, i.e., equidistant from the center of the device,
at the same height along the device and at the same distance from the front of the device. Furthermore, preferably the
first lobe and the second lobe are different lobes.
[0023] Each channel comprises at least one sensor and is configured to measure electromagnetic energy in a region
of a brain of a user. Thus, the sensors can detect changes in electric potential and generate a measurement of electro-
magnetic energy. The sensors may comprise electrodes and for each channel of data to be read there may be one or
more electrodes. The electrode may form or be part of the electronic read device that sits against the skin. Thus, each
electrode may be a brain rhythm read device for a particular channel.
[0024] Preferably, the channels are configured to measure electromagnetic energy simultaneously. Optionally, in
addition to EEG sensors, there are EEG amplifiers. Each channel also comprises one or more circuits to transmit data
directly or indirectly through hardware wires and/or circuits and/or wirelessly to a common location on the device. The
common location may, for example, be a central location, i.e., at or along a line of symmetry of the device (near the top,
the base or in between) or the common location may be at a location that is not central and thus is in only one of the
halves of the device (e.g., the right half or the left half).
[0025] In some embodiments, the right first lobe channel is positioned to measure electromagnetic energy from the
right frontal lobe, the left first lobe channel is positioned to measure electromagnetic energy from the left frontal lobe,
the right second lobe channel is positioned to measure electromagnetic energy from the right temporal lobe, and the
left second lobe channel is positioned to measure electromagnetic energy from the left temporal lobe. In other embod-
iments, the right first lobe channel is positioned to measure electromagnetic energy from the right temporal lobe, the left
first lobe channel is positioned to measure electromagnetic energy from the left temporal lobe, the right second lobe
channel is positioned to measure electromagnetic energy from the right frontal lobe, and the left second lobe channel
is positioned to measure electromagnetic energy from the left frontal lobe.
[0026] In addition to the pairs of lobe channels, there may be one or a pair of reference sensors. When there is a pair
of reference sensors, each sensor may, for example, be positioned within the device so that when the device is in use,
there is a reference sensor at or near each of the user’s ears. When there is only one reference sensor and the device
is in use, it may be located at or near either the left ear or the right ear. In some embodiments, the system is configured
such that it can dynamically switch which sensors are used as reference sensors. In these embodiments, one or more
channels may be configured to serve as a references sensor and there may or may not be separate references sensors
located at or near one or both ears. The dynamic switching may, for example, occur at preprogrammed regular or irregular
time intervals.
[0027] Optionally, the device further comprises a data storage unit, wherein the data storage unit is configured to store
measurements of electromagnetic energy. In some embodiments, the data storage unit is located at or near the common
location and is associated with a device processing unit, e.g., a computing device in the form of a chip that is configured
to receive information from the channels and to coordinate processing and/or storage of the information. When there is
a data storage unit, optionally the device has a USB port and/or a microUSB port and/or an HDMI port that allows for
the transfer of data to a thumb drive or other portable data transfer structure that is capable of being inserted into a portal
of a computer.
[0028] In some embodiments, the device further comprises a transmitter. The transmitter may be located at or near
the common location, and it may be capable of wirelessly or through wired connections, transmitting one or more data
packages from the device processing unit to a central processing unit. The one or more data packages comprise
information that corresponds to the measurement of electromagnetic energy. Each data package may comprise infor-
mation from a single channel, information from a pair of channels for the same time period(s), or information from a
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plurality of pairs of channels for the same time periods(s).
[0029] In some embodiments, the device is portable and lacks wired connections to the central processing unit. In
these embodiments, the device communicates wirelessly with the central processing unit. In other embodiments, the
device is portable and is capable of communicating with the central processing unit either wirelessly or through wired
connections that are removable. In other embodiments, the device is capable of communicating with the central process-
ing unit only through wired connections.

Asymmetry determination computer program

[0030] The asymmetry determination computer program product comprises an algorithm that determines whether the
difference in brain activity in corresponding lobes is at an undesirable level. This undesirable level may be referred to
herein as a threshold or material difference in energy between the lobes. The asymmetry determination computer program
product may be stored in a tangible medium or stored in or accessed through the cloud or a network. When applied, the
asymmetry determination computer program product determines whether during one or more time periods there is a
threshold difference in energy between: (1) energy measured within any one or more of a first subrange of frequencies,
a second subrange of frequencies, and a third subrange of frequencies from a right lobe channel; and (2) energy
measured within a corresponding subrange of a corresponding left lobe channel, wherein the second subrange consists
of frequencies greater than the frequencies in the first subrange, and the second subrange consists of frequencies
smaller than the frequencies in the third subrange. Thus, when there are channels for two sets of corresponding lobes,
the computer program product may be configured to compare energies from:

• a first subrange of the right first lobe channel to a first subrange of the left first lobe channel;
• a second subrange of the right first lobe channel to a second subrange of the left first lobe channel;
• a third subrange of the right first lobe channel to a third subrange of the left first lobe channel;
• a first subrange of the right second lobe channel to a first subrange of the left second lobe channel;
• a second subrange of the right second lobe channel to a second subrange of the left second lobe channel; and
• a third subrange of the right second lobe channel to a third subrange of the left second lobe channel;

[0031] or it may be configured to compare energies from:

• a first subrange of the right first lobe channel to a first subrange of the left first lobe channel;
• a third subrange of the right first lobe channel to a third subrange of the left first lobe channel;
• a first subrange of the right second lobe channel to a first subrange of the left second lobe channel; and
• a third subrange of the right second lobe channel to a third subrange of the left second lobe channel.

[0032] The asymmetry determination computer program product is configured to determine whether there is a threshold
difference in energy by comparing a calculated energy of the frequencies within each subrange from the right first lobe
channel with a calculated energy of the frequencies within each subrange from the left first lobe channel over a plurality
of predetermined time periods, and simultaneously comparing a calculated energy of the frequencies within each sub-
range from the right second lobe channel with a calculated energy of the frequencies within each subrange from the left
second lobe channel over a plurality of predetermined time periods. The predetermined time periods may overlap or
may be non-overlapping.
[0033] In some embodiments, the subranges are divided as follows: the first subrange is frequencies from about .005
hertz to about 15 hertz; the second subrange is from about greater than 15 hertz to about 30 hertz and the third subrange
is from greater than about 30 hertz to about 48.50 hertz. The aforementioned dividing points are used for illustrative
purposes and changes in these points are within the scope of the disclosure. In another embodiment, the first subrange
is from about .005 hertz to about 6.5 hertz, the second subrange is from about greater than 6.5 hertz to 16.5 hertz and
the third subrange is from about greater than 16.5 hertz to about 48.5 hertz. These ranges are contiguous but, also
within the scope of the present disclosure would be using subranges that are non-contiguous.
[0034] In some embodiments, the ranges are determined for each individual by looking for their dominant frequency
range, which becomes the second subrange. Thus, the dominant frequency range may be the range when the person
is most at rest, e.g., between 0.005 Hz and 36 Hz or between 16 and 23 Hertz. Alternatively, all systems could use either
of these as the second subrange for one of both sets of corresponding lobes.
[0035] In order to determine whether asymmetries exist, the computer program product may be configured to calculate
the energy from each subrange within each of a plurality of predetermined time periods for data from each channel and
compare these energies to those measured from the same subrange of the corresponding lobe in the other hemisphere
for the same time periods. Thus, one may calculate the average energy in a subrange. In order to do this, one may make
use of digital signaling processors and band-pass filters. Additionally, the device may make use of Fast Fourier Trans-
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formation protocols to transform signals from time to frequency domains.
[0036] In some embodiments, the threshold difference of a subrange between hemispheres of a set of lobes is at least
3%, at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at
least 90%, at least 100%, at least 150% or at least 200% difference in energy over each of at least 5, at least 10, at
least 20, at least 30, at least 40, at least 50, at least 60, at least 70, at least 80, or at least 100 consecutive time periods,
wherein the time periods are 0.001 to 50 seconds or 5 to 30 seconds in length. In other embodiments, the threshold
difference is at least 3%, at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%,
at least 80%, at least 90%, at least 100%, at least 150% or at least 200% difference in energy over at least 60%, at least
70%, at least 80% or at least 90% of at least 5, at least 10, at least 20, at least 30, at least 40, at least 50, at least 60,
at least 70, at least 80, or at least 100 consecutive time periods, wherein the time periods are 0.001 to 50 seconds or 5
to 30 seconds in length.
[0037] In one embodiment, the threshold difference between hemispheres of the temporal lobe is 3% or more over
each of at least 5%, at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at
least 80%, at least 90% or 100% of at least 5, at least 10, at least 20, at least 30, at least 40, at least 50, at least 60, at
least 70, at least 80, or 100 consecutive time periods, wherein the time periods are 0.001 to 50 seconds or 5 to 30
seconds in length. In another embodiment, the threshold difference between hemispheres of the frontal lobe is 3% or
more over each of at least 5%, at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at
least 70%, at least 80%, at least 90% or 100% of at least 5, at least 10, at least 20, at least 30, at least 40, at least 50,
at least 60, at least 70, at least 80, or at least 100 consecutive time periods, wherein the time periods are 0.001 to 50
seconds or 5 to 30 seconds in length.
[0038] In one embodiment, in order to determine if a lobe qualifies for rebalancing, the energy profile of each subrange
of each channel is summarized over an epoch, which is a time period between 0.002 and 30 seconds. The most recently
processed summaries are stored in a revolving area of computer memory, e.g., the most recent 3-25 are processed and
stored or the most recent 5-15 are processed and stored e.g., the most recent 5. These may be stored on one or both
of the devices and a remote data storage unit that is within or associated with or in communication with the central
processing unit.
[0039] As each epoch is stored, the low (first), middle (second), and high (third) subranges of the corresponding
channels are compared to each other. These comparisons determine whether the threshold asymmetry has been crossed,
and for example, the eligibility of corresponding lobes to initiate or to continue the balancing process or to be the basis
for an identification of a condition state.
[0040] By way of non-limiting examples, one may design the bounds of a mid-range based on eye-state (open vs.
closed), age, or montage scalp placement of sensors or combinations thereof. Additionally, one can look for clusters of
hemispheric frequency balances in a resting state for an individual or population and from there one may select a
midrange (also referred to as a middle range). In some embodiments, the width of the midrange may be 4-18 hertz or
6 -16 hertz or 8-14 hertz or 10-20 hertz. Further, in some embodiments the lower bound of the midrange may, for example,
be 3.5 hertz, 4 hertz, 4.5 hertz, 5 hertz, 5.5 hertz, 6 hertz, 6.5 hertz, 7 hertz, 7.5 hertz, 8 hertz, 8.5 hertz, 9 hertz, 9.5
hertz, 10 hertz, 10.5 hertz, 11 hertz, 11.5 hertz, 12 hertz, 15 hertz, 18 hertz or 20 hertz and the upper bound may be 12
hertz, 13 hertz, 14 hertz, 15 hertz, 18 hertz, 20 hertz, 22 hertz, 24 hertz, 26 hertz, 28 hertz, 30 hertz or 32 hertz.
[0041] Non-limiting examples of subranges appear in Table 1 below.

The central processing unit

[0042] The central processing is configured to receive the measurements of electromagnetic activity from the device
and to execute the asymmetry determination computer program product. The central processing unit may, for example,

Table 1

Example Number First Subrange (Hz) Second Subrange (Hz) Third Subrange (Hz)

1 0.125-10 10.1-25 25.1-48.50

2 0.125-15 15.1-20 20.1-48.50

3 1.0-8 12-30 30.1-45

4 2-12 15-19 32-40

5 0.125-12.5 12.6-22.4 22.5-48.50

6 0.125-.3.4 3.5-20 32.1-48.50

7 2.8 8.1-32 32.1-37
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be located in a computer, which may, for example, be in the form of a tablet, a smart phone, a personal computer, or a
networked computer.
[0043] In some embodiments, the computer is not connected to the device through any wires. Thus, it is configured
to communicate wirelessly with the device. In other embodiments, it is connected to the device through wires. In still
other embodiments, the central processing unit may be within the device and its functions are part of the device processing
unit. Furthermore, the central processing unit may be configured to execute computer program products automatically
upon the receipt of instructions or data that may be used as input for the computer program product. Additionally, in
some embodiments, a computer that houses the central processing unit comprises one or more of a graphic user
interface, memory in the form of a data storage structure, an input device (e.g., a keyboard and/or mouse), a transmitter
for transmitting information, and a receiver for receiving information. In some embodiments, the transmitter and/or
receiver may be designed to send and to receive information that is communicated wirelessly through 3G, 4G, or Bluetooth
technology or combinations thereof.
[0044] The central processing unit is capable of generating a data message, wherein the data message contains
information that indicates an observation of a material asymmetry in activity between one or both of: (i) the measurements
from one or more subranges of the right first lobe channel and the measurements of corresponding subranges of the
left first lobe channel; and (ii) the measurements from one or more subranges of the right second lobe channel and one
or more subranges of the measurements from the left second lobe channel.

Methods

[0045] The systems described above may be used to measure asymmetry. Methods for detecting asymmetry may
begin by measuring brain activity. Through sensors, one may detect changes in electric potentials and then digitize the
information. This digitized information is sent to the central processing unit. As noted above, sensors from different sets
of corresponding lobes may be monitored at the same time. Consequently, different stress states that are present at the
same time may be identified from different subranges of frequencies from different sets of corresponding lobes.
[0046] If the threshold level of asymmetry is detected, the data may be used to identify a condition state by activating
a computer protocol that accesses a computer file that associates asymmetries in brain activity with one or more condition
states. In some embodiments, the set of condition states may comprise, consist essentially or consist of stress. As
persons of ordinary skill in the art will recognize, these stress states may correlate with one or more of arousal, hyper-
arousal, hypo-arousal, pleasure, confusion, depression, fear, anxiety, risk, maladaptive behavior, or anger.
[0047] The methods described herein are preferably automated. Thus, when the device is activated for a purpose,
each of the steps necessary for carrying out that purpose occurs in response to the applicable data that is transmitted
or received and generates the applicable output and/or initiates the next step in the method.

Mitigation of asymmetry

[0048] In some embodiments, the systems of the present disclosure may be configured to allow for rebalancing of
asymmetry. These systems comprise: (a) a device; (b) an asymmetry determination computer program product; and (c)
a central processing unit, as described above and further comprise (a) at least one speaker within the device; (b) a
correlation algorithm; and (c) a playback computer program product. Below, each of these features is described in further
detail.

Speakers

[0049] The at least one speaker is configured to play a variable sequence of acoustical stimuli. In some embodiments
the at least one speaker is a set of two speakers, e.g., a left speaker and a right speaker. These speakers may, for
example, be located in earbuds or configured as the earpieces of headphones.
[0050] In one embodiment the at least one speaker comprises a right speaker and a left speaker and the right speaker
is configured to be situated at or near the right ear of the user and the left speaker is configured to be situated at or near
the left ear of the user when the device is in use. The set of speakers contains or is operably coupled to elements that
contain the requisite hardware and connections in order to receive digital data that corresponds to a variable sequence
of acoustical stimuli, and to convert the data into sound to play the variable sequence of acoustical stimuli.

Correlation algorithm

[0051] The correlation algorithm correlates each of a plurality of frequencies from a set of brain wave frequencies with
an acoustical stimulus to form a variable sequence of acoustical stimuli. In some embodiments, the correlation algorithm
comprises a database and computer code instructions for retrieving information from the database. When the variable
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sequence of acoustical stimuli is used for rebalancing it may provide a real time mirror of said plurality of dominant
frequency brain waves from the second subrange. By way of a non-limiting example, in the database dominant frequencies
may be preassigned to sounds such as tone or musical notes or cords. These sounds may be assigned randomly or
systematically, e.g., when using musical notes, higher frequencies may be associated with notes that are higher on a
scale within the range of human hearing.
[0052] A "variable sequence of acoustical stimuli" may be a set of sounds or tones, e.g., musical notes that are played
in sequence. In some embodiments, a plurality or each of the sounds has the same duration or different durations and
the same or different pitches. In some embodiments, the sounds may, for example, be selected from a scale. As persons
of ordinary skill in the art will recognize, a scale is the set of notations that have been accredited by human experience.
Thus, in some embodiments, the variable sequences of acoustical stimuli are not based on exact frequencies but instead
are based on a relationship between frequencies, or based on the scale of a brain.
[0053] The variable sequence of acoustical stimuli is received by the speakers directly or indirectly from the central
processing unit. In some embodiments, the variable sequence of acoustical stimuli is received in a plurality of data
packets that is played in real time as they are received. As persons of ordinary skill in the art know, "real time" refers to
the time that it takes to receive, to process, and to transmit data. For the human experience, this time may be negligible,
e.g., milliseconds or shorter or longer. Furthermore, although the present disclosure refers to a sequence of sounds,
because they are being generated and played in real time, the playback begins before the complete sequence has been
generated.
[0054] In some embodiments, the variable sequence of acoustical stimuli is created only after the threshold asymmetry
described above is detected. In other embodiments, as soon as a user puts on the device a variable sequence of
acoustical stimuli is played to support the balance of whichever corresponding lobe or set of lobes have the greater
asymmetry in a subrange, regardless of whether it has crossed a threshold level is used. Alternatively, the method begins
with a user selected corresponding set of lobes from which to create the starting variable sequence of acoustical stimuli
or a preprogrammed default corresponding set of lobes. In these embodiments, to start, the method looks to the middle
range of the applicable lobe(s) and determines the dominant frequencies in each which formulate a basis for selecting
the acoustical stimulus for the playback sequence.

Playback computer program product

[0055] The playback computer program product is stored in a tangible medium or in the cloud or on a network and is
configured: (i) to be activated when there is said material asymmetry in activity between the measurements from a
subrange of frequencies of either the right first lobe channel and the left first lobe channel or the right second lobe channel
and the left second lobe channel (and in some embodiments to be activated when there is no asymmetry but the device
has nonetheless been activated or turned on for use); (ii) to apply an algorithm (e.g., a correlation algorithm) that translates
a plurality of dominant frequency brain waves from the second subrange of the lobe for which there is said material
asymmetry into acoustical stimuli (and in some embodiments, to look to a dominant frequency of a second subrange
even if there is no threshold asymmetry); and (iii) to control playing said acoustical stimuli through said at least one
speaker, wherein said acoustical stimuli provide a real time mirror of said plurality of dominant frequency brain waves
from the second subrange. The playback computer program product may be stored on the device or at a location other
than on the device. The correlation algorithm may be distinct from the playback computer program product, e.g., separate
file, or a module located within it or within a computer program product that contains both it and a module for the playback
computer program.
[0056] As the variable sequence of acoustical stimuli is being played back, each of the pairs of corresponding channels
continues to be monitored and to collect data.
[0057] When data is collected from a plurality of lobes, then there may be the case that no threshold asymmetry is
detected in either or any lobes. In these circumstances, the system may be designed to start with a particular default
set of corresponding lobes and at regular intervals switch between sets of corresponding lobes until a threshold difference
in energy is detected.

Methods for restoring brain symmetry

[0058] In some embodiments, the present disclosure provides a method for restoring brain symmetry. The method
begins with simultaneously measuring electromagnetic activity of a user’s brain through a set of channels. As described
above, the set of channels may comprise, consist essentially of, or consist of: (i) a right first lobe channel and a left first
lobe channel that form a first pair of lobe channels, wherein the right first lobe channel and the left first lobe channel are
located on opposite halves of a device, and (ii) a right second lobe channel and a left second lobe channel that form a
second pair of lobe channels, wherein the right second lobe channel and the left second lobe channel are located on
opposite halves of the device, wherein each channel is configured to measure electromagnetic energy in a region of a
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brain of a user and to generate a measurement of electromagnetic energy. Preferably, the first pair of lobe channels
and the second pair of lobe channels are oriented to measure brain activity from different lobes of the brain. In these
embodiments, when referring to halves of the device, the present disclosure means the right half and the left half.
[0059] Next, the asymmetry determination computer program product is activated. The asymmetry determination
computer program product may be stored locally or on a smartphone, tablet or other computer, or on a network in a
tangible medium or exist in a computing cloud. In some embodiments, upon receipt of the measurements of brain activity,
it determines whether there is a threshold difference in energy between energies measured within any one or more of
a first subrange of frequencies, a second subrange of frequencies, and a third subrange of frequencies of corresponding
lobe channels.
[0060] Next, when there is a determination of a threshold difference in energy, the method may automatically activate
or access a correlation algorithm. The correlation algorithm looks for dominant brain wave frequencies from, e.g., the
second subrange. For each of a plurality of frequencies over time from the set of dominant brain wave frequencies from
the lobe for which there has been a determination of a threshold difference in energy, the correlation algorithm identifies
an acoustical sound, e.g., a musical note. In some embodiments, when an imbalance is detected, the dominant frequency
for identifying the sound is formulated or taken from the set of frequencies for the left and right sides of the lobes in
which the imbalance was detected. The dominant brain wave frequency may, for example, be the dominant frequency
between the subranges of the two lobes for which the threshold asymmetry was detected or an average of the dominant
frequency between them. If during mirroring, the imbalance gets worse and it is in the high or low subranges, then the
dominant frequency of the middle subrange may be taken exclusively from only one side of the pair of lobes. The
imbalance might be due to one side being much greater in amplitude than the other. In these cases, to address worsening
imbalances, the methods may be designed to obtain dominant frequencies exclusively from the side that is less or least
optimized.
[0061] As noted above, in alternative embodiments, the method does not look for asymmetries prior to creating the
initial variable sequence of acoustical stimuli. Instead, it looks for the greatest asymmetry regardless of threshold com-
parison or has a default setting for the lobe from which to begin creating the variable sequence of acoustical stimuli. As
the system causes a variable sequence of acoustical stimuli, it continues to monitor all channels, and upon a trigger
event, for example a predetermined level or degree of change in asymmetry, is capable of dynamically switching to the
middle range of another set of corresponding lobes channels as a source of dominant frequencies from which to generate
the variable sequence of acoustical stimuli.
[0062] Next, a variable sequence of acoustical stimuli is created by playing or combining each acoustical stimulus.
The variable sequence of acoustical stimuli is played through a sound output device such as one or more speakers. The
variable sequence of acoustical stimuli is created to address an asymmetry in one set of lobes by playing stimuli that
are associated with dominant frequency or frequencies of the middle range from the same set of lobes in which the
asymmetry was detected. Thus, by way of a non-limiting example, if in the frontal lobes, an asymmetry is detected in
the first subrange that is greater than the threshold level, then the method will automatically look for the dominant
frequencies in the middle range of the frontal lobes, activate the correlation algorithm to determine which stimulus
corresponds to that frequency and through the playback computer product, cause an output of that stimulus.
[0063] As the dominant frequency or frequencies change in the middle range, the stimuli to play will change and the
variable sequence of acoustical stimuli will be developed. The variable sequence of acoustical stimuli is developed and
played back in near real time. Thus, for convenience of the reader, the variable sequence of acoustical stimuli is described
as referring to the complete set of stimuli played back, but playback begins before the complete sequence is created.
The variable sequence of acoustical stimuli may be played in both speakers or only in the speaker on one side of the
head, e.g., the side for which the frequencies of the asymmetric subrange was larger or on the side for which the
frequencies of the asymmetric subrange was smaller.
[0064] As the variable sequence of acoustical stimuli is being played back, each of the pairs of corresponding channels
continues to be monitored. If the asymmetry is reduced to a subthreshold level or eradicated, the variable sequence of
acoustical stimuli may continue until the end of the user’s session. In these circumstances, the middle range of the same
set of corresponding lobes may be used for the source of the variable sequence of acoustical stimuli until the end of the
session; or if asymmetry is detected in the other corresponding set of lobes, the middle range of that set of lobes may
be used as the source or the variable sequence of acoustical stimuli; or if no asymmetry is detected in the other corre-
sponding set of lobes, after a predetermined amount of time, the system may nonetheless switch to the other set of
lobes as the source of the variable sequence of acoustical stimuli.
[0065] When looking to threshold differences in energy, in some embodiments, the threshold difference in energy
between energies measured is determined for each of a plurality of epochs, e.g., 5 to100 or 10 to 50, wherein each
epoch ranges from 5 to 30 seconds. Thus, the asymmetry must exist for at least a certain amount of time to be considered
actionable.
[0066] In some embodiments, the measurements are made at a rate of at least 500 samples per second or at least
1000 samples per second. In some embodiments, 500 to 1000 samples per second are collected.
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[0067] In some embodiments, the channels are configured to measure frequencies up to about 98.5 hertz.
[0068] Additionally, optionally for each epoch, a coherence qualification test for bi-hemisphere acoustical mirroring is
performed in each of the regions. Coherence is calculated as the square magnitude of the cross-spectral density of two
signals divided by the product of their auto spectral densities at a given frequency. 

[0069] The result is a coherence value between zero and one for the signals of the two regions. A zero for the coherence
value indicates no correlation between the two signals in terms of signal phase and amplitude. A value of one for the
coherence indicates an exact match between the two signals (signal phase and amplitude). One method for calculating
coherence is based on the MATLAB (matrix laboratory) mscohere function. This involves overlapping segments that
are windowed, the resulting windowed values being used to calculate the cross spectrum and power spectra. By way
of a non-limiting example, one may use a segment size that is four times the sample rate, a window segment size is the
sample rate, a Hamming window, and an overlap is 75%.
[0070] Thus, to calculate the coherence, the signals are divided into overlapping segments that are then windowed.
Fast Fourier Transforms (FFTs) are performed because cross-spectral and auto spectral densities are frequency domain
values. The coherence is determined by averaging the coherence value from each segment. Thus, the asymmetry
determination computer program products may be configured to determine whether or one or both of a threshold level
of asymmetry and/or a threshold level of lack of coherence exists during rebalancing.
[0071] A method of the present disclosure may be further understood by reference to figure 1. An input signal is
received from a client 100. Next one checks for asymmetry in the low frequency, mid frequency and high frequency
ranges and also during rebalancing, which may begin as soon as the device is used, i.e., the device mirrors the brain
without the client required to be taught to do so and checks for coherence, 120. For each epoch, one stores any low
frequency and high frequency and asymmetry and coherence scores 110.
[0072] If there is both asymmetry and coherence within the tolerance 130, then one correlates the dominant mid-range
frequencies per time units using two channels 150 with sounds from the correlation database and plays the sounds 170
through a speaker 190. If there is either asymmetry or coherence (or both) outside of the tolerance range 140 one
correlates dominant mid-range frequencies from only one channel 160 and then (after accessing the correlation database)
plays the sounds 180 through the speaker 190.

Dynamic monitoring and rebalancing

[0073] As persons of ordinary skill in the art will recognize the brain is constantly active. Therefore, even if asymmetries
are detected in one pair of lobes, the brain may at the same time or at other times, have asymmetry in other lobes.
[0074] In some embodiments, a threshold difference is detected between measurements from channels of both the
first pair of corresponding lobe channels and the second pair of corresponding lobe channels. In these cases, the
dominant brain wave frequencies may be selected from the second subrange of frequencies of the lobes for which a
subrange had the greater asymmetry or a user may select which lobe he or she would prefer to balance first and then
when balance is below the threshold level, the system may automatically switch to the other lobes.
[0075] In some embodiments, the asymmetry is detected from between corresponding subranges of the first lobe,
and the dominant frequency from which the variable sequence of acoustical stimuli is generated is from the middle
subrange of the first set of corresponding lobes. The method may further comprise continuing to search for asymmetries
during playing of the variable sequence of acoustical stimuli, and if greater asymmetry is detected in another set of lobes,
e.g., a switching threshold asymmetry in energies is detected from at least one of the corresponding subranges measured
from the second corresponding lobes, then the method further comprises creating a new variable sequence of acoustical
stimuli, wherein the new variable sequence of acoustical stimuli comprises stimuli for each of a set of dominant frequencies
from the second pair of lobes; and playing the new variable sequence of acoustical stimuli. If the asymmetry is from a
different subrange of the same corresponding lobes, then one would continue with generating the variable sequence of
acoustical stimuli from the dominant frequency of the second or middle subrange of those lobes. In some embodiments,
a switching threshold is an asymmetry that is either a threshold asymmetry as described above provided that it is greater
than the greatest asymmetry in the other corresponding set of lobes or is at least 3%, at least 5%, at least 10%, at least
20%, at least 40%, at least 60%, or at least 80% greater than the greatest asymmetry in the other corresponding set of
lobes.
[0076] In some embodiments, the asymmetry is detected from between corresponding subranges of the second
corresponding lobes and the dominant frequency from which the variable sequence of acoustical stimuli is generated
is also from the second pair of lobes. The method may further comprise continuing to search for asymmetries during
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playing of the variable sequence of acoustical stimuli, and if greater asymmetry is detected in another lobe, e.g., a
switching threshold asymmetry in energies is detected from at least one of the corresponding subranges measured from
the first pair of lobes, then the method further comprises creating a new variable sequence of acoustical stimuli, wherein
the new variable sequence of acoustical stimuli comprises an acoustical stimulus for each of a set of dominant frequencies
from the first lobes; and playing the new variable sequence of acoustical stimuli.
[0077] In some embodiments, one may simultaneously analyze coherence in each of the frequency ranges of two,
three, or four corresponding sets of lobes of the brain, and if there is insufficient coherence in any pair of lobes, these
may be triaged in order of degree of lack of coherence and addressed in that order. When addressing a lack of coherence
one may, e.g., redefine the middle subrange to generate a different variable sequence of acoustical stimuli.
[0078] Dynamic rebalancing may occur after there has been a trigger event. A trigger event may be a predetermined
increase in a difference in energy between energies measured within any one or more of a first subrange of frequencies,
a second subrange of frequencies, and a third subrange of frequencies of corresponding lobe channels from which either
the dominant frequency was measured or the dominant frequency was not measured. Alternatively or additionally, the
trigger event is a predetermined decrease in a difference in energy between energies measured within any one or more
of a first subrange of frequencies, a second subrange of frequencies, and a third subrange of frequencies of corresponding
lobe channels from which either the dominant frequency was measured or the dominant frequency was not measured.
The predetermined increase or decrease may be an absolute number or a percentage, e.g., at least 2%, at least 5%,
at least 10%, at least 20% or at least 30%.

Hardware

[0079] In some embodiments, the devices of the present disclosure contain all of the electronics for acquiring data,
including sensors (which may be wet or dry), a Bluetooth wireless data link to a phone or tablet, a rechargeable battery,
and a microUSB jack for charging between uses. An example of a configuration of the hardware that may be used on
or in connection with a device is illustrated by reference to figures 2A and 2B.

Electrical design

[0080] The system’s ADC (Analog-to-Digital-Converter) 229 (which is an amplifier) on a device 210 of the present
disclosure may, for example, be an ADS1294 chip from Texas Instruments. Four channels of data are simultaneously-
acquired at a 500-sample-per-second rate, providing a frequency spectrum resolvable up to almost 250 Hz. In a 24-bit
ADC, there is a theoretical amplitude resolution of 145 dB (decibels). This new BST system yields over 120 dB dynamic
range with ADC inputs shorted, and typically over 90 dB dynamic range with-respect-to the sensor inputs. The result is
an EEG system that: (i) needs no adjustable gain ranging amplifiers; (ii) has vast headroom that allows power line(s)
and other common-mode signals to coexist (and subsequently be removed from the desired differential signal) without
signal clipping issues, and a very low noise floor. As persons of ordinary skill in the art know, a noise floor is how far
down a signal can be read without being washed out by noise. Clipping is flattening of a signal above/below an upper
range for the positive/negative amplitude of a signal where nothing is read due to potential harmonic noise interference
and/or manifestations of lack of clear signal information above the upper +/- amplitude limit.
[0081] Information collected by the four sensor channels (with reference to the reference channel on the ear sensor
215,) 211 (FP1 sensor), 212 (FP2 sensor), 213 (T3 sensor) and 214 (T4 sensor) are digitized in a headset and transmitted
to the phone/tablet over a wireless Bluetooth link 240. The ear sensor is a standard reference. As persons of ordinary
skill in the art are aware, electrical potential is determined as it exists as a difference between two points. The active
sensors have a standard reference (the ear), which is approximately zero and generally also has the same interference
as the active sensors. Therefore, 

 for each separate active sensor and the interference recorded in both the active and the reference sensors then cancel
each other out. The ear sensor is depicted as the reference point, but in other embodiments, one may use a dynamic
reference in order to find the difference between any two points.
[0082] The scalp sensors use active FET buffers with Schottky diodes to clamp transient events such as static dis-
charge, and use a "balanced-driver" from each scalp sensor. This balanced-driver inverts each sensor signal to provide
a differential cable drive as is typically used, for example, on balanced microphone and other pro-audio applications.
[0083] An EEG system is comprised of a number of sensors that are placed at specific locations on the scalp. A
"reference" sensor is typically clipped onto an earlobe, which is an electrically-quiet location on the head. The signals
of interest are measured differentially: sensor with-respect-to reference. The signals of interest are in the microvolt-to-
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millivolt range, but they are summed with larger "common-mode" signals that exist in unison on the reference and sensor
signals. The differential measurement removes most of the common-mode signal, however, the sensor amplifier inputs
have a maximum allowed common-mode range, which is only a few volts. If this range is exceeded, the desired signals
cannot be measured.
[0084] The human body acts as an antenna capacitively-coupled to Earth ground, and immersed in the electromagnetic
fields of surrounding AC power lines and other noise sources. The largest contribution is from the 50-Hz or 60-Hz power
system. The body will have a certain potential with respect to Earth ground, and the EEG amplifier system, which is also
capacitively-coupled to Earth ground, will likely have a different potential with respect to Earth ground. When the amplifier
sensors are connected to the body, the difference between the body and amplifier potentials (due to capacitive coupling
of each) results in potentials of 50-Hz or 60-Hz and other noise being added as common-mode signals to the reference
and sensor amplifier inputs, which is generally in levels far in excess of the amplifier’s allowable common-mode range.
[0085] An additional EEG system connection to the body is a "ground" electrode, which is utilized to minimize these
large common-mode signals. Ground is the point of zero potential in the amplifier circuitry, and when connected to the
body, shorts-out the body and amplifier capacitive-coupling paths to Earth ground, thereby eliminating much of the
common mode signal. The ground connection may be located at any convenient point on the body.

Lead-Off Detection

In various embodiments, one may use an ear-clip that has a reference sensor on one side of the clip, and a ground 
connection on the opposite side of the clip. Either ear may be utilized.

[0086] To detect a "lead-off’ condition, one may utilize a test frequency that is to be applied to the ground electrode
at a low amplitude. Each of the sensors are digitized (with-respect-to the reference sensor) by an analog-to-digital
converter. This results in a time-domain data stream for each sensor channel. The time-domain data is converted to
frequency-domain data by a Fast Fourier Transform, and once the frequency-domain data is obtained, the system
monitors the amplitude of the test frequency. This test signal needs to be above the band of interest so as not to affect
the normal operation of the system. Because power line frequencies at 50-Hz or 60-Hz may have harmonics at 100-Hz
or 120-Hz, in some embodiments, it is preferable to use a test frequency of above 100 Hz that is not a harmonic of 50-
Hz or 60-Hz. However, in some instances, power line noise itself (either 50 Hz or 60 Hz depending on the country in
which the device is being used) can be measured before powerline filters are applied to the input signal of each channel
when the device is first turned on. The levels of the power line noise can then be monitored to determine if the noise
levels are relative to each other and then, after the device session has begun, to determine if the noise level of each
channel remains consistent to the relative measure of it to the noise level of each of the other sensors. Should noise
levels of any channel(s) be extremely differentiated, for example differentiated at an unacceptable level, from the other
channels of the device at the time, then a lead-off indication is noted to the user.
[0087] There are two gains associated with the differential sensor-to-reference measurement: the actual differential
signal gain and the common-mode gain. By nature of the differential measurement, the common-mode signal is minimized,
but there is still a small component. The common-mode gain is increased as the series impedance of the two sensors
(signal and reference) differ in magnitude. For example, if both sensors have an effective 5,000-ohm series impedance,
or both have an effective 50,000-ohm series impedance, the common-mode gain is much the same. However, if one
sensor is about 5,000-ohms and the other about 50,000-ohms, then the common-mode gain increases substantially.
One consequence of this is the increasing amplitude of power line components.
[0088] This common-mode gain will be exploited to detect a lead-off condition. The test frequency applied to the ground
electrode will appear as a common-mode signal to all sensors. If the sensors are all making good contact with the scalp,
their effective series impedances will be reasonably low. The reference sensor on the ear-clip should also be making
good contact. When the system measures the amplitude of the test frequency, it should be rather low as well (on the
order of 40-dB or more down). When one of the scalp sensors starts to make poorer contact, the amplitude of the test
frequency will increase, rising to a maximum when the sensor is completely off of the scalp.
[0089] By selecting an appropriate amplitude for the test frequency applied to the ground electrode, and selecting a
trigger threshold (perhaps -20 dB), the system can determine electrode status. If all sensors have a test frequency
amplitude below the threshold, then they should all be making acceptable contact, and operation is normal. If one of the
sensors has a test frequency amplitude above the threshold, a fault condition, the system can alert the user or practitioner
to check and correct the sensor contact. If all of the sensors show a fault condition, then the system can alert that the
reference sensor on the ear-clip is likely needing to be checked and corrected.
[0090] In various embodiments, the sensors contain differential driver circuitry that is configured to transmit differential
signals. A "differential" (a.k.a. "balanced") signal is one that, instead of sending the signal with-respect-to (WRT) a fixed
ground, sends both the signal and the inverted signal down a pair of wires (which may, for example, be a twisted-pair
of conductors or parallel conductors). This design allows a "common-mode" signal to ride on both wires of the signal
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pair and substantially be reduced by the differential receiving circuitry, before analog-to-digital conversion. The differential
sensor drive not only minimizes common-mode pickup (power line and other ambient signals), but also reduces inter-
channel crosstalk. Sensor differential driver circuitry also provides a pre-amplification gain of a factor of ten, 216.
[0091] The sensors of the device interconnect via a flexible-circuit to one small electronics module on the left-rear
section of the headset, and a second electronics module on the right-rear section. This forms one continuous custom
flex circuit, with sensor circuitry directly integrated. The right-rear electronics module provides power to the system
through voltage regulators 285, containing a lithium-polymer battery 290, a microUSB jack 275 and charging electronics,
and a minimal microcontroller 280 to monitor a power 260 pushbutton 265 and charging state, 270. As a safety precaution,
the system may be configured not to operate during charge 280.
[0092] The left-rear electronics module contains sensor differential receiving circuitry, band-limiting inputs, the
ADS1294 ADC chip, a microcontroller, and a Bluetooth wireless transceiver circuit. The microcontroller, e.g., a 32-bit
ARM variant, manages commands sent from the phone/tablet, acquisition of data from the ADS1294 chip, and the
streaming of digitized sensor data to the phone/tablet over the wireless link. The system may use a pre-built Bluetooth
module, or embedded Bluetooth circuitry directly on the main circuit board, and transmission may occur through an
integral antenna 250.
[0093] The system may incorporate a user awareness of headset connectivity to the scalp delivered via spoken
instructions. This is advantageous because the user is invited to close his or her eyes during use. In this design, there
is a hardware/software combination that provides individual sensor impedance testing and delivers results back to the
user via spoken instructions, should the impedance on a sensor indicate poor connectivity. The system may also be
configured to monitor regularly the connection state of each scalp sensor, and to alert the individual using the audio
system that a sensor may not be making adequate contact with the skin. This provides the individual with an opportunity
to correct the situation by pressing on the device at the sensor location, or removing and re-installing the device on the
head or changing the appropriate sensor insert. Impedance testing ensures that the data being acquired by the system
is of a quality level consistent with the goal of providing a quality brain monitoring and circadian regulation function.

Custom mechanical design

[0094] In some embodiments, the device’s physical form factor may be a custom design similar to an eyeglass frame,
and it may use injection-molded technology for its production. Ergonomic engineering considerations as appropriate
materials of construction may be used as well. In some embodiments, the primary section of the device is formed from
a thermoplastic or thermosetting polymer, and optionally, there may be sections formed from an elastomer or conductive
elastomer. The custom device design provides not only encapsulation of the flexible circuitry connectivity and miniaturized
electronic components, but also a unit that is attractive and comfortable to wear.

Allostatic Neuro-education

[0095] Various embodiments of the present disclosure may be used in connection with groundwork for allostatic neuro-
education ("GANE"). Allostasis refers to stability through change, and the GANE perspective views learners in terms of
their neurodevelopment trajectories. Its objective is to support authentic freedom, mediated by competent, integrated,
and expansive executive functionality. Its strategy calls for being attuned to rhythms in various forms so as to enable
experiential excitement for learning.
[0096] In some embodiments, a student uses a device or system of the present disclosure according to a method of
the present disclosure at least 2, e.g., 2 to 28 or 3 to 21 or 3 to 15 or 2-6 or 3-5 times per week for at least 2, e.g., 3-6
or 4-5 weeks. In some embodiments, the sessions are from 45 minutes to 2 hours in duration. In some embodiments,
the student uses a device (or system) and method of the present disclosure at least 9 times, at least 12 times or at least
15 times. In some embodiments, the usage is from 6 to 60 minutes one or more times per day. In some embodiments,
the usage is at least twenty hours over a five week period. As a result of this usage, one may see an educational
improvement and thus improve the student’s ability to learn. This improvement may include one or more of an increase
in I.Q. testing scores or other testing scores, an increase in an ability to maintain attention, and a decrease in undesirable
emotional states.

Examples

Example 1: Allostatic Neuro-education No. 1

[0097] An 18 year-old male carrying a diagnosis of Asperger’s syndrome and ADHD (attention-deficient hyperactivity
disorder) was exposed to allostatic neurotechnology according to the methods of the present disclosure. The technology
rapidly updated the brain about its own oscillatory activity through the medium of sound.
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[0098] Prior to participation, the student had been reported as being on edge, hyper-focused and a light sleeper. He
had been taking lisdexamfetamine dimesylate (Vyvanse®) 30 mg daily, but tapered off of it prior to participating in the
study. He was on the following supplements: astaxanthin, omega 3, blue-green algae, calcium, magnesium and Co-Q 10.
[0099] The student participated in fourteen sessions that range from 64-84 minutes long, with a median of 76 minutes.
The sessions were spread out over 40 days.
[0100] In a follow-up session that took place twelve days after completion of the fourteenth session, the student reported
that he felt better, and one of his parent’s reported that his teachers noted that his concentration and focus were better
in class, and that he had a greater willingness to participate. Further, there was an improvement in his ISI (Insomnia
Severity Index), BAI (Beck Anxiety Index), BDI-II (Beck Depression Idex-II) and AQ (Autism Spectrum Quotient) scores,
which reflected improvement in sleep reduction and depressive symptoms. Thus, adjunctive use of allostatic neurotech-
nology was associated with self-adjustments in cognitive systems (attention), arousal (sleep) and social affiliation (class
participation). Further details of this example appear on pages 10-13 of Gerdes, Lee et al., A Groundwork for Allostatic
Neuro-education, August 2015 Vol. 6, pp. 1-13.

Example 2: Allostatic Neuro-education No. 2

[0101] A 9 year-old female student with a learning disability related to reading was enrolled in a special education
program. Her medical and behavioral health history included enuresis and seasonal allergies. She did not take any
medications. Using the same allostatic neurotechnology that was used in Example 1, the student participated in fourteen
sessions.
[0102] The mother reported the following benefits: a greater degree of calm, being "not so wound up," and being more
open. Additionally, within nine months after the initial sessions, the student demonstrated both a faster speed for process-
ing information and a decrease in enuresis.
[0103] The next year the student participated in five additional sessions. By the end of the following year, the student’s
mother reported that she demonstrated significant improvements in reading comprehension. By the year after that, the
student’s capabilities were at a level that she did not require a special education program. Consequently, she participated
in regular eighth grade classes. Thus, the use of allostatic neurotechnology was associated with improvement in emotional
well-being, better performance in school and relief from enuresis. Further details of this example appear on pages 13-14
of Gerdes, Lee et al., A Groundwork for Allostatic Neuro-education, August 2015 Vol. 6, pp. 1-13.
[0104] Various aspects of the present disclosure have been described for use in connection with one or more embod-
iments. However, unless explicitly stated or otherwise apparent from context, each feature described above in any one
embodiment may be used in connection with any and all embodiments.

Example 3: Headband A

[0105] An example of a head-mounted frame is shown in figure. 3A. The T3 temporal electrodes at 301 and 302 are
connected in parallel, providing fit for various head sizes by using a conductive insert in one electrode snap, and a non-
conductive insert in the other snap. The T4 temporal electrodes at 303 and 304 are also connected in parallel. Small
heads will have the conductive T3 and T4 inserts located at the front-most positions, and large heads will have the
conductive inserts located at the rear-most positions. The FP1 frontal electrode is located at 305, and the FP2 frontal
electrode at 306. Two ground electrodes are provided at 307. A unique reference scheme is employed in this design:
T3 is the reference signal for both FP1 and FP2 channels, and FP1 is the reference signal for both T3 and T4 channels.
This design eliminates the need for a separate reference sensor.

Example 4: Headband B

[0106] An alternate embodiment of the head-mounted frame is shown in figure 3B. The frame is shorter at the rear
ends to allow more clearance. Conductive rubber strips are added on the lower part of the frame at 317 and 318 to
contact the tops of the ears. The T3 temporal electrodes at 311 and 312, the T4 temporal electrodes at 313 and 314,
the FP1 frontal electrode at 315, and the FP2 frontal electrode at 316, are located in the same positions as the first
embodiment. The ground electrodes have been removed from the front of the frame, allowing better forehead contact
to the FP1 and FP2 electrodes. The ground connection is now located at 317, the conductive rubber strip contacting the
top of the left ear. A primary electrical change in this embodiment is the addition of an independent reference connection
at 318, the conductive rubber strip contacting the top of the right ear. Each of the four channels, FP1, FP2, T3, and T4,
are differential measurements with respect to the reference channel, to minimize common-mode signals.
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Example 5: More than Three Subranges

[0107] In some embodiments of the comparison of subranges between left and right corresponding lobes, the meas-
uring of electromagnetic energy of each sensor is charted into 11 subranges. Comparison between ranges of corre-
sponding lobes indicates the degree of symmetry of that corresponding lobe and range. The greatest asymmetry is then
indicated in real time and is used to indicate the range or ranges used as the range for mirroring the brain based on the
dominant frequency in the middle range or ranges indicated. For example the middle range may be designated in
subrange "7," if the greatest asymmetry is in the lower frequency subranges, but may be designated in subrange "2 thru
3" if the greatest asymmetry is in an upper frequency range.
[0108] Thus, after determining the subrange with the greatest asymmetry, one could look to another predetermined
subrange (e.g., 4, 5, 6, 7, or 8), or groupings of subranges (e.g., 5-7 or 4-8) for the dominant frequencies for the source
of input for the correlation with sounds that will be played when establishing rebalance.
[0109] Examples of subranges divisional into groupings of the eleven subranges are provided in Table 2.

Claims

1. A system for restoring symmetry in a brain, wherein said system comprises:

(a) a device (210), wherein the device is configured to rest on a user’s head and said device comprises a set
of channels, wherein the set of channels comprises:

(i) a first pair of corresponding lobe channels, wherein the first pair of corresponding lobe channels comprises
a right first lobe channel and a left first lobe channel, wherein the right first lobe channel and the left first
lobe channel are located on opposite halves of the device, and
(ii) a second pair of corresponding lobe channels, wherein the second pair of corresponding lobe channels
comprises a right second lobe channel and a left second lobe channel, wherein the right second lobe
channel and the left second lobe channel are located on opposite halves of the device,

wherein each channel comprises at least one sensor (211, 212, 213, 214) and is configured to measure elec-
tromagnetic energy in a region of a brain of a user and to generate a measurement of electromagnetic energy,
wherein the channels are configured to measure said electromagnetic energy simultaneously and the first pair
of corresponding lobe channels is configured to measure electromagnetic energy from a first lobe and the
second pair of corresponding lobe channels is configured to measure electromagnetic energy from a second
lobe, wherein the first lobe is not the same as the second lobe;
(b) an asymmetry determination computer program product, wherein the asymmetry determination computer
program product is stored in a tangible medium and when applied determines whether during one or more time
periods there is a threshold difference in energy between energy measured within any one or more of a first
subrange of frequencies, a second subrange of frequencies, and a third subrange of frequencies from a right
lobe channel and within a corresponding subrange of a corresponding left lobe channel, wherein the second
subrange consists of frequencies greater than the frequencies in the first subrange and the second subrange
consists of frequencies smaller than the frequencies in the third subrange; and
(c) a central processing unit, wherein the central processing is configured to receive said measurements of
electromagnetic activity from the device and to execute the asymmetry determination computer program product,

Table 2

Example Subrange in Hz

1 2 3 4 5 6 7 8 9 10 11

1 0.1-0.5 .5-2 2-4 4-8 8-16 16-24 24-30 30-34 34-38 38-44 44-98

2 0.2-0.8 .8-2 2-5 5-10 10-15 15-20 20-25 25-30 30-36 36-46 36-96

3 0.4-1.2 1.2-3 3-6 6-12 12-18 18-24 24-30 30-35 35-40 40-45 45-95

4 0.5-1.5 1.5-3 3-7 7-12 12-18 18-25 25-32 32-39 39-46 46-49 49-99

5 0.8-1.8 1.8-4 4-10 10-16 16-24 24-30 30-36 36-42 42-48 48-62 62-98

6 0.9-2 2-4 4-7 7-11 11-16 16-22 22-28 28-35 35-43 43-52 52-92
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(d) a transmitter, wherein the transmitter is capable of wirelessly transmitting one or more data packages to the
central processing unit, wherein each of the one or more data packages comprises information that corresponds
to the measurement of electromagnetic energy, and the central processing unit is capable of generating a data
message wherein the data message contains information that indicates an observation of a material asymmetry
in activity between one or both of:

(i) the measurements from a subrange of the right first lobe channel and the measurements of a corre-
sponding subrange of the left first lobe channel; and
(ii) the measurements from a subrange of the right second lobe channel and the measurements of a cor-
responding subrange of the left second lobe channel,

wherein the device further comprises at least one speaker (190) and the system further comprises:

(e) a correlation algorithm, wherein the correlation algorithm correlates each of a plurality of frequencies from
a set of brain wave frequencies with an acoustical stimulus; and
(f) a playback computer program product, wherein the playback computer program product is stored in a tangible
medium and is configured such that

(i)

(a) when there is said material asymmetry in activity between the measurements from a subrange of
frequencies of either the right first lobe channel and the left first lobe channel or the right second lobe
channel and the left second lobe channel, said computer program product translates a plurality of
dominant frequency brain waves from the second subrange of the lobes for which there is said material
asymmetry into acoustical stimuli; and
(b) where there is no material asymmetry in activity between the measurements from a subrange of
frequencies of either the right first lobe channel and the left first lobe channel or the right second lobe
channel and the left second lobe channel, said computer program product translates a plurality of
dominant frequency brain waves from the second subrange of either the first set of lobes channels or
the second set of lobes channels into acoustical stimuli, and

(ii) said playback computer program product controls playing said acoustical stimuli through said at least
one speaker, wherein said acoustical stimuli provide a real time mirror of said plurality of dominant frequency
brain waves from the second subrange, and

wherein the asymmetry determination computer program product is further configured to dynamically switch the
lobes from which the asymmetry determination computer program product obtains the dominant frequencies upon
occurrence of a trigger event.

2. The system of claim 1, wherein the at least one speaker (190) comprises a right speaker and a left speaker and the
right speaker is configured to be situated at or near the right ear of the user and the left speaker is configured to be
situated at or near the left ear of the user when the device is in use.

3. The system of claim 1 or claim 2, wherein the right first lobe channel is positioned to measure electromagnetic
energy from the right frontal lobe, the left first lobe channel is positioned to measure electromagnetic energy from
the left frontal lobe, the right second lobe channel is positioned to measure electromagnetic energy from the right
temporal lobe, and the left second lobe channel is positioned to measure electromagnetic energy from the left
temporal lobe;
said system optionally further comprising a reference sensor (215).

4. The system of any of claims 1 to 3, wherein the system is configured to process data up to at least 1000 samples
per second;
optionally wherein the system is configured to deliver energy along an outer surface of each sensor and to measure
impedance.

5. The system of any of claims 1 to 4, wherein the trigger event is a predetermined increase in a difference in energy
between energies measured within any one or more of a first subrange of frequencies, a second subrange of
frequencies, and a third subrange of frequencies.
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6. The system of any of claims 1 to 4, wherein the trigger event is a predetermined decrease in a difference in energy
between energies measured within any one or more of a first subrange of frequencies, a second subrange of
frequencies, and a third subrange of frequencies.

7. The system of any of claims 1 to 6, wherein the asymmetry determination computer program product is configured
to determine whether there is a threshold difference in energy by comparing a calculated energy of the frequencies
within each subrange from the right first lobe channel with a calculated energy of the frequencies of the corresponding
subrange from the left first lobe channel over a predetermined time period.

8. The system of any of claims 1 to 6, wherein the asymmetry determination computer program product is configured
to determine whether there is a threshold difference in energy by comparing a calculated energy of the frequencies
within each subrange from the right first lobe channel with a calculated energy of the frequencies within each
subrange from the left first lobe channel over a plurality of predetermined time periods;
optionally wherein predetermined time periods overlap.

9. The system of any of claims 1 to 8, wherein the device is configured as a headband, wherein the headband is in
the form of a visor that when in use stretches from ear-to-ear across the forehead.

10. The system of any of claims 1 to 8, wherein the device is configured as a hat or helmet.

11. The system of any of claims 1 to 10, wherein the device further comprises a data storage unit, wherein the data
storage unit is configured to store measurements of electromagnetic energy.

12. The system of any of claims 1 to 11, wherein the threshold difference in energy between energies measured is
determined for each of a plurality of epochs, wherein each epoch ranges from 5 to 30 seconds.

13. The system of claim 12, wherein measurements of said threshold difference in energy are made at a rate of 500
samples per second.

14. The system of claim 13, wherein the channels are configured to measure frequencies up to about 100 hertz.

Patentansprüche

1. System zur Wiederherstellung der Symmetrie in einem Gehirn, wobei das System umfasst:

(a) eine Vorrichtung (210), wobei die Vorrichtung konfiguriert ist, um auf dem Kopf eines Benutzers zu ruhen
und die Vorrichtung einen Satz von Kanälen umfasst, wobei der Satz von Kanälen umfasst:

(i) ein erstes Paar von korrespondierenden Lappenkanälen, wobei das erste Paar von korrespondierenden
Lappenkanälen einen rechten ersten Lappenkanal und einen linken ersten Lappenkanal umfasst, wobei
der rechte erste Lappenkanal und der linke erste Lappenkanal auf gegenüberliegenden Hälften der Vor-
richtung angeordnet sind, und
(ii) ein zweites Paar von korrespondierenden Lappenkanälen, wobei das zweite Paar von korrespondie-
renden Lappenkanälen einen rechten zweiten Lappenkanal und einen linken zweiten Lappenkanal umfasst,
wobei der rechte zweite Lappenkanal und der linke zweite Lappenkanal auf gegenüberliegenden Hälften
der Vorrichtung angeordnet sind,

wobei jeder Kanal mindestens einen Sensor (211, 212, 213, 214) umfasst und konfiguriert ist, um elektromag-
netische Energie in einem Bereich eines Gehirns eines Benutzers zu messen und um eine Messung elektro-
magnetischer Energie zu erzeugen, wobei die Kanäle konfiguriert sind, um die elektromagnetische Energie
gleichzeitig zu messen und das erste Paar von korrespondierenden Lappenkanälen konfiguriert ist, um elek-
tromagnetische Energie von einem ersten Lappen zu messen, und das zweite Paar von korrespondierenden
Lappenkanälen konfiguriert ist, um elektromagnetische Energie von einem zweiten Lappen zu messen, wobei
der erste Lappen nicht derselbe wie der zweite Lappen ist;
(b) ein Asymmetriebestimmungs-Computerprogrammprodukt, wobei das Asymmetriebestimmungs-Computer-
programmprodukt in einem konkreten Medium gespeichert ist und bei Anwendung bestimmt, ob während einer
oder mehreren Zeitdauern eine Schwellendifferenz der Energie zwischen der Energie, die in einem oder meh-
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reren eines ersten Teilbereichs gemessenen wird, einem zweiten Teilbereich von Frequenzen, und einem dritten
Teilbereich von Frequenzen von einem rechten Lappenkanal vorliegt und in einem korrespondierenden Teil-
bereich eines korrespondierenden linken Lappenkanals, wobei der zweite Teilbereich aus Frequenzen besteht,
die größer als die Frequenzen im ersten Teilbereich sind und der zweite Teilbereich aus Frequenzen besteht,
die kleiner als die Frequenzen im dritten Teilbereich sind; und
(c) eine zentrale Verarbeitungseinheit, wobei die zentrale Verarbeitung konfiguriert ist, um die Messungen der
elektromagnetischen Aktivität von der Vorrichtung zu empfangen und das Asymmetriebestimmung-Computer-
programmprodukt auszuführen,
(d) einen Sender, wobei der Sender ein oder mehrere Datenpakete drahtlos an die zentrale Verarbeitungseinheit
senden kann, wobei jedes der einen oder mehreren Datenpakete Informationen umfasst, die der Messung
elektromagnetischer Energie entsprechen, und die zentrale Verarbeitungseinheit eine Datennachricht erzeugen
kann, wobei die Datennachricht Informationen enthält, die eine Beobachtung einer Material-Aktivitätsasymme-
trie zwischen einem oder beiden der folgenden Elemente anzeigen:

(i) den Messungen von einem Teilbereich des rechten ersten Lappenkanals und den Messungen eines
korrespondierenden Teilbereichs des linken ersten Lappenkanals; und
(ii) den Messungen von einem Teilbereich des rechten zweiten Lappenkanals und der Messungen eines
korrespondierenden Teilbereichs des linken zweiten Lappenkanals,

wobei die Vorrichtung weiter mindestens einen Lautsprecher (190) umfasst und das System weiter umfasst:
(e) einen Korrelationsalgorithmus, wobei der Korrelationsalgorithmus jede einer Vielzahl von Frequenzen aus
einem Satz von Gehirnwellenfrequenzen mit einem akustischen Stimulus korreliert; und
(f) ein Wiedergabe-Computerprogrammprodukt, wobei das Wiedergabe-Computerprogrammprodukt auf einem
konkreten Medium gespeichert und so konfiguriert ist, dass

(i)

(a) wenn es eine wesentliche Material-Aktivitätsasymmetrie zwischen den Messungen aus einem Teil-
bereich von Frequenzen entweder des rechten ersten Lappenkanals und des linken ersten Lappenka-
nals oder des rechten zweiten Lappenkanals und des linken zweiten Lappenkanals gibt, das Compu-
terprogrammprodukt eine Vielzahl von Gehirnwellen mit dominanter Frequenz aus dem zweiten Teil-
bereich der Lappen, für die die Materialasymmetrie vorliegt, in akustische Reize übersetzt; und
(b) wenn es keine wesentliche Material-Aktivitätsasymmetrie zwischen den Messungen aus einem
Teilbereich von Frequenzen entweder des rechten ersten Lappenkanals und des linken ersten Lap-
penkanals oder des rechten zweiten Lappenkanals und des linken zweiten Lappenkanals gibt, das
Computerprogrammprodukt eine Vielzahl von Gehirnwellen mit dominanter Frequenz aus dem zweiten
Teilbereich von entweder dem ersten Satz von Lappenkanälen oder dem zweiten Satz von Lappenka-
nälen in akustische Reize zu übersetzt; und

(ii) das Wiedergabe-Computerprogrammprodukt das Wiedergeben der akustischen Reize durch den min-
destens einen Lautsprecher steuert, wobei die akustischen Reize einen Echtzeitspiegel der Vielzahl von
Gehirnwellen mit domanter Frequenz aus dem zweiten Teilbereich bereitstellen, und

wobei das Asymmetriebestimmungs-Computerprogrammprodukt weiter konfiguriert ist, um die Lappen dynamisch
zu schalten, von denen das Asymmetriebestimmungs-Computerprogrammprodukt die dominanten Frequenzen
beim Auftreten eines Auslöseereignisses erhält.

2. System nach Anspruch 1, wobei der mindestens eine Lautsprecher (190) einen rechten Lautsprecher und einen
linken Lautsprecher umfasst und der rechte Lautsprecher konfiguriert ist, um sich am oder nahe dem rechten Ohr
des Benutzers zu befinden, und der linke Lautsprecher konfiguriert ist, um sich am oder nahe dem linken Ohr des
Benutzers zu befinden, wenn die Vorrichtung verwendet wird.

3. System nach Anspruch 1 oder Anspruch 2, wobei der rechte erste Lappenkanal positioniert ist, um elektromagne-
tische Energie von dem rechten Frontallappen zu messen, der linke erste Lappenkanal positioniert ist, um elektro-
magnetische Energie von der linken Frontallappen zu messen, der rechte zweite Lappenkanal positioniert ist, um
elektromagnetische Energie von dem rechten Temporallappen zu messen, und der linke zweite Lappenkanal po-
sitioniert ist, um elektromagnetische Energie von dem linken Temporallappen zu messen;
das System optional weiter einen Referenzsensor (215) umfassend.
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4. System nach einem der Ansprüche 1 bis 3, wobei das System konfiguriert ist, um Daten bis zu mindestens 1000
Proben pro Sekunde zu verarbeiten;
optional, wobei das System konfiguriert ist, um Energie entlang einer Außenfläche jedes Sensors zu liefern und
Impedanz zu messen.

5. System nach einem der Ansprüche 1 bis 4, wobei das Auslöseereignis eine vorbestimmte Zunahme einer Energie-
differenz zwischen Energien ist, die innerhalb eines oder mehrerer eines ersten Teilbereichs von Frequenzen, eines
zweiten Teilbereichs von Frequenzen und eines dritten Teilbereichs von Frequenzen gemessen werden.

6. System nach einem der Ansprüche 1 bis 4, wobei das Auslöseereignis eine vorbestimmte Abnahme einer Energie-
differenz zwischen Energien ist, die innerhalb eines oder mehrerer eines ersten Teilbereichs von Frequenzen, eines
zweiten Teilbereichs von Frequenzen und eines dritten Teilbereichs von Frequenzen gemessen werden.

7. System nach einem der Ansprüche 1 bis 6, wobei das Asymmetriebestimmungs-Computerprogrammprodukt kon-
figuriert ist, um zu bestimmen, ob es eine Schwellendifferenz in der Energie gibt, indem eine berechnete Energie
der Frequenzen innerhalb jedes Teilbereichs vom rechten ersten Lappenkanal mit einer berechneten Energie der
Frequenzen des entsprechenden Teilbereichs vom linken ersten Lappenkanal über eine vorbestimmte Zeitdauer
verglichen wird.

8. System nach einem der Ansprüche 1 bis 6, wobei das Asymmetriebestimmungs-Computerprogrammprodukt kon-
figuriert ist, um zu bestimmen, ob es eine Schwellendifferenz in der Energie gibt, indem eine berechnete Energie
der Frequenzen innerhalb jedes Teilbereichs vom rechten ersten Lappenkanal mit einer berechneten Energie der
Frequenzen innerhalb jedes Teilbereichs vom linken ersten Lappenkanal über eine Vielzahl von vorbestimmten
Zeitdauern verglichen wird;
optional wobei vorbestimmte Zeitdauern sich überlappen.

9. System nach einem der Ansprüche 1 bis 8, wobei die Vorrichtung als Stirnband konfiguriert ist, wobei das Stirnband
die Form eines Visiers hat, das sich im Gebrauch von Ohr zu Ohr über die Stirn erstreckt.

10. System nach einem der Ansprüche 1 bis 8, wobei die Vorrichtung als ein Hut oder Helm konfiguriert ist.

11. System nach einem der Ansprüche 1 bis 10, wobei die Vorrichtung weiter eine Datenspeichereinheit umfasst, wobei
die Datenspeichereinheit konfiguriert ist, um Messungen von elektromagnetischer Energie zu speichern.

12. System nach einem der Ansprüche 1 bis 11, wobei die Schwellendifferenz in der Energie zwischen gemessenen
Energien für jede einer Vielzahl von Epochen bestimmt wird, wobei jede Epoche im Bereich von 5 bis 30 Sekunden
liegt.

13. System nach Anspruch 12, wobei Messungen der Schwellendifferenz in der Energie mit einer Rate von 500 Proben
pro Sekunde durchgeführt werden.

14. System nach Anspruch 13, wobei die Kanäle konfiguriert sind, um Frequenzen bis zu ungefähr 100 Hertz zu messen.

Revendications

1. Système de restauration de la symétrie dans un cerveau, dans lequel ledit système comprend :

(a) un dispositif (210), le dispositif étant configuré pour reposer sur la tête d’un utilisateur, ledit dispositif com-
prenant un ensemble de canaux, l’ensemble de canaux comprenant :

(i) une première paire de canaux de lobe correspondants, la première paire de canaux de lobe correspon-
dants comprenant un premier canal de lobe droit et un premier canal de lobe gauche, le premier canal de
lobe droit et le premier canal de lobe gauche étant situés sur des moitiés opposées du dispositif, et
(ii) une seconde paire de canaux de lobe correspondants, la seconde paire de canaux de lobe correspon-
dants comprenant un second canal de lobe droit et un second canal de lobe gauche, le second canal de
lobe droit et le second canal de lobe gauche étant situés sur des moitiés opposées du dispositif,
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dans lequel chaque canal comprend au moins un capteur (211, 212, 213, 214) et est configuré pour mesurer
l’énergie électromagnétique dans une région du cerveau d’un utilisateur et pour générer une mesure d’énergie
électromagnétique, dans lequel les canaux sont configurés pour mesurer ladite énergie électromagnétique
simultanément et la première paire de canaux de lobes correspondants est configurée pour mesurer l’énergie
électromagnétique d’un premier lobe et la seconde paire de canaux de lobes correspondants est configurée
pour mesurer l’énergie électromagnétique d’un second lobe, le premier lobe n’étant pas identique au second
lobe ;
(b) un produit programme d’ordinateur de détermination d’asymétrie, dans lequel le produit programme d’ordi-
nateur de détermination d’asymétrie est stocké dans un support tangible et, lorsqu’il est appliqué, détermine
si, pendant une ou plusieurs périodes, il existe une différence de seuil d’énergie entre l’énergie mesurée dans
un ou plusieurs parmi une première sous-gamme de fréquences, une deuxième sous-gamme de fréquences
et une troisième sous-gamme de fréquences provenant d’un canal de lobe droit et comprises dans une sous-
gamme correspondante d’un canal de lobe gauche correspondant, la seconde sous-gamme étant constituée
de fréquences supérieures aux fréquences de la première sous-gamme et la deuxième sous-gamme est cons-
tituée de fréquences inférieures aux fréquences de la troisième sous-gamme ; et
(c) une unité centrale de traitement, dans laquelle le traitement central est configuré pour recevoir lesdites
mesures d’activité électromagnétique du dispositif et exécuter le programme informatique de détermination de
l’asymétrie,
(d) un émetteur, dans lequel l’émetteur est capable de transmettre sans fil un ou plusieurs paquets de données
à l’unité centrale de traitement, chacun desdits paquets de données comprenant une information qui correspond
à la mesure de l’énergie électromagnétique, et l’unité centrale de traitement est capable de générer un message
de données dans lequel le message de données contient des informations qui indiquent une observation d’une
asymétrie importante de l’activité entre un ou deux des éléments suivants :

(i) les mesures d’une sous-gamme du canal du premier lobe droit et les mesures d’une sous-gamme
correspondante du canal du premier lobe gauche ; et
(ii) les mesures d’une sous-gamme du canal du second lobe droit et les mesures d’une sous-gamme
correspondante du canal du second lobe gauche,

dans lequel le dispositif comprend en outre au moins un haut-parleur (190) et le système comprend en outre :
(e) un algorithme de corrélation, dans lequel l’algorithme de corrélation corrèle chacune d’une pluralité de
fréquences provenant d’un ensemble de fréquences d’ondes cérébrales avec un stimulus acoustique ; et
(f) un produit programme d’ordinateur de lecture, le produit programme d’ordinateur de lecture étant stocké sur
un support tangible et configuré de telle sorte que

(i)

(a) lorsqu’il existe une asymétrie matérielle d’activité entre les mesures d’une sous-gamme de fréquen-
ces du canal du premier lobe droit et du canal du premier lobe gauche ou du canal du second lobe
droit et du canal du second lobe gauche, ledit produit programme d’ordinateur traduit une pluralité
d’ondes cérébrales à fréquence dominante issues de la seconde sous-gamme de lobes pour lesquelles
il existe une asymétrie matérielle en stimuli acoustiques ; et
(b) lorsqu’il n’existe pas d’asymétrie matérielle d’activité entre les mesures d’une sous-gamme de
fréquences du canal du premier lobe droit et du canal du premier lobe gauche ou du canal du second
lobe droit et du canal du second lobe gauche, ledit produit programme d’ordinateur traduit un une
pluralité d’ondes cérébrales à fréquence dominante issue de la seconde sous-gamme du premier
ensemble de canaux de lobes ou du second ensemble de canaux de lobes en stimuli acoustiques, et

(ii) ledit produit de programme d’ordinateur de lecture commande la lecture desdits stimuli acoustiques par
l’intermédiaire d’au moins un haut-parleur, lesdits stimuli acoustiques fournissant un miroir en temps réel
de ladite pluralité d’ondes cérébrales à fréquence dominante issues de la deuxième sous-gamme, et

dans lequel le produit programme d’ordinateur de détermination d’asymétrie est en outre configuré pour com-
muter de manière dynamique les lobes à partir desquels le produit programme d’ordinateur de détermination
d’asymétrie obtient les fréquences dominantes lors de l’apparition d’un événement déclencheur.

2. Système selon la revendication 1, dans lequel l’au moins un haut-parleur (190) comprend un haut-parleur droit et
un haut-parleur gauche et le haut-parleur droit est configuré pour être situé au niveau ou à proximité de l’oreille
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droite de l’utilisateur et le haut-parleur gauche est configuré pour être au niveau ou à proximité de l’oreille gauche
de l’utilisateur lorsque l’appareil est en cours d’utilisation.

3. Système selon la revendication 1 ou 2, dans lequel le canal du premier lobe droit est positionné pour mesurer
l’énergie électromagnétique provenant du lobe frontal droit, le canal du premier lobe gauche est positionné pour
mesurer l’énergie électromagnétique provenant du lobe frontal gauche, le canal du second lobe droit est positionné
pour mesurer l’énergie électromagnétique du lobe temporal droit, et le canal du second lobe gauche est positionné
pour mesurer l’énergie électromagnétique du lobe temporal gauche ;
ledit système comprenant éventuellement en outre un capteur de référence (215).

4. Système selon l’une quelconque des revendications 1 à 3, dans lequel le système est configuré pour traiter des
données jusqu’à au moins 1000 échantillons par seconde ;
éventuellement, le système est configuré pour fournir de l’énergie le long d’une surface extérieure de chaque capteur
et pour mesurer l’impédance.

5. Système selon l’une quelconque des revendications 1 à 4, dans lequel l’événement déclencheur est une augmen-
tation prédéterminée de la différence d’énergie entre les énergies mesurées dans l’une ou plusieurs des valeurs
suivantes : une première sous-gamme de fréquences, une deuxième sous-gamme de fréquences et une troisième
sous-gamme de fréquences.

6. Système selon l’une quelconque des revendications 1 à 4, dans lequel l’événement déclencheur est une diminution
prédéterminée d’une différence d’énergie entre des énergies mesurées dans l’une quelconque ou plusieurs d’une
première sous-gamme de fréquences, d’une deuxième sous-gamme de fréquences et d’une troisième sous-gamme
de fréquences.

7. Système selon l’une quelconque des revendications 1 à 6, dans lequel le produit programme d’ordinateur de dé-
termination d’asymétrie est configuré pour déterminer s’il existe une différence de seuil d’énergie en comparant une
énergie calculée des fréquences dans chaque sous-gamme du canal du premier lobe droit avec une énergie calculée
des fréquences de la sous-gamme correspondante du canal du premier lobe gauche sur une période de temps
prédéterminée.

8. Système selon l’une quelconque des revendications 1 à 6, dans lequel le produit programme d’ordinateur de dé-
termination d’asymétrie est configuré pour déterminer s’il existe une différence de seuil d’énergie en comparant une
énergie calculée des fréquences dans chaque sous-gamme du canal du premier lobe droit avec un énergie calculée
des fréquences dans chaque sous-gamme du canal du premier lobe gauche sur une pluralité de périodes de temps
prédéterminées ; éventuellement dans lequel des périodes de temps prédéterminées se chevauchent.

9. Système selon l’une quelconque des revendications 1 à 8, dans lequel le dispositif est configuré comme un serre-
tête, dans lequel le serre-tête se présente sous la forme d’une visière qui, lorsqu’il est utilisé, s’étend d’une oreille
à l’autre sur le front.

10. Système selon l’une quelconque des revendications 1 à 8, dans lequel le dispositif est configuré comme un chapeau
ou un casque.

11. Système selon l’une quelconque des revendications 1 à 10, dans lequel le dispositif comprend en outre une unité
de stockage de données, dans lequel l’unité de stockage de données est configurée pour stocker des mesures
d’énergie électromagnétique.

12. Système selon l’une quelconque des revendications 1 à 11, dans lequel la différence de seuil d’énergie entre les
énergies mesurées est déterminée pour chacune d’une pluralité de périodes de temps, chaque période allant de 5
à 30 secondes.

13. Système selon la revendication 12, dans lequel des mesures de ladite différence de seuil d’énergie sont effectuées
à une vitesse de 500 échantillons par seconde.

14. Système selon la revendication 13, dans lequel les canaux sont configurés pour mesurer des fréquences allant
jusqu’à environ 100 hertz.
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