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WIRELESS EARPIECE WITH
TRANSCRANIAL STIMULATION

PRIORITY STATEMENT

[0001] This application claims priority to 62/516,868 filed
on Jun. 8, 2017, hereby incorporated by reference in its
entirety.

FIELD OF THE INVENTION

[0002] The illustrative aspects of the present invention
relate to wearable devices. More particularly, but not exclu-
sively, the illustrative aspects of the present invention relate
to wireless earpieces.

BACKGROUND

[0003] Transcranial stimulation is a medical technique
used to evaluate motor function or brain damage resulting
from a stroke, motor neuron disease, amyotrophic lateral
sclerosis, or other neurodegenerative disease or disorder.
Transcranial stimulation has also shown potential efficacy in
helping people with depression or neuropathic-related pain.
Recently, transcranial stimulation has shown promise in
improving memory recall. Transcranial stimulation may be
achieved by stimulating a user’s brain with electromagnetic
pulses. Therefore, what is needed is a wearable device
capable of providing transcranial stimulation as needed for
treatment.

SUMMARY

[0004] Therefore, it is a primary object, feature, or advan-
tage of the illustrative aspects of the present invention to
improve over the state of the art.

[0005] It is a further object, feature, or advantage of the
illustrative aspects of the present invention to generate
electromagnetic pulses with a transceiver to stimulate a
user’s brain.

[0006] It is a still further object, feature, or advantage of
the illustrative aspects of the present invention to use
electromagnetic pulses to stimulate a user’s memory.
[0007] Another object, feature, or advantage is to use
magnetic coils to generate electromagnetic pulses capable of
stimulating a user’s brain.

[0008] Yet another object, feature, or advantage is to use
magnetic coils of different compositions and geometries to
generate electromagnetic pulses capable of stimulating a
user’s brain.

[0009] Yet another object, feature, or advantage is to use
electromagnetic pulses generated by magnetic coils to
stimulate a user’s memory.

[0010] Yet another object, feature, or advantage is to sense
electrical activity from the user’s brain using a plurality of
EEG sensors.

[0011] Yet another object, feature, or advantage is to sense
electrical activity from the user’s brain using a plurality of
EEG sensors resulting from electromagnetic pulses gener-
ated by a transceiver or one or more magnetic coils of a
wireless earpiece.

[0012] Yet another object, feature, or advantage is to use
the electrical activity from a user’s brain produced in
response to an electromagnetic pulse from the wireless
earpiece to make a neurological or medical diagnosis.
[0013] One or more of these and/or other objects, features,
or advantages of the illustrative aspects of the present
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invention will become apparent from the specification and
claims that follow. No single aspect of the present invention
need provide each and every object, feature, or advantage.
Different aspects may have different objects. features, or
advantages. Therefore, the illustrative aspects of the present
invention are not to be limited to or by any object, feature,
or advantage stated herein.

[0014] In one aspect of the present invention, a wireless
earpiece includes a wireless earpiece housing, a processor
disposed within the earpiece housing, and a transceiver
operatively connected to the earpiece housing and the pro-
cessor. Furthermore, the transceiver is configured to produce
electromagnetic pulses capable of reaching a user’s brain.
[0015] One or more of the following features may be
included. A memory may be operatively connected to the
earpiece housing and the processor. A magnetic coil may be
operatively connected to the earpiece housing and the pro-
cessor. A plurality of EEG sensors may be operatively
connected to the earpiece housing and the processor. A
differential amplifier may be operatively connected to the
earpiece housing, the processor, and each EEG sensor. A
neurological program may be stored on the memory. The
neurological program may comptrise a set of instructions for
diagnosing a user’s memory. The wireless earpiece may be
a headset.

[0016] In another aspect of the present invention, a set of
wireless earpieces includes a wireless earpiece housing, a
processor disposed within each earpiece housing, a trans-
ceiver disposed within each earpiece housing and opera-
tively connected to the processor in the earpiece housing in
which the transceiver resides, a magnetic coil mounted to
each earpiece housing and operatively connected to the
processor in the earpiece housing in which the magnetic coil
is mounted to, and a number of EEG sensors mounted to
each earpiece housing and operatively connected to the
processor in the earpiece housing in which each of the EEG
sensors i1s mounted. Furthermore, the transceiver and the
magnetic coil are configured to produce electromagnetic
pulses capable of reaching a brain of the user and each of the
EEG sensors is configured to sense electrical signals from
the user’s brain produced in response to the electromagnetic
pulses.

[0017] One or more of the following features may be
included. The set of wireless earpieces may comprise a left
wireless earpiece and a right wireless earpiece. Each wire-
less earpiece may further comprise a memory disposed
within each earpiece housing and operatively connected to
the processor in the earpiece housing in which the memory
resides, wherein each memory may include a neurological
program stored within. A differential amplifier may be
disposed within each earpiece housing and operatively con-
nected to the processor in the earpiece housing in which the
differential amplifier resides, wherein each differential
amplifier may be configured to remove common mode gains
from the electrical signals from the user’s brain. Each
differential amplifier may be further configured to filter
noise from one or more electronic objects from the electrical
signals from the user’s brain.

[0018] In another aspect of the present invention, a
method of stimulating a user’s brain using a wireless ear-
piece includes receiving a request to stimulate the user’s
brain at the wireless earpiece and generating an electromag-
netic pulse capable of reaching the user’s brain by the
earpiece in response to the request.



US 2018/0353095 Al

[0019] One or more of the following features may be
included. The electromagnetic pulse may be generated by a
NFMI transceiver. A party may be prompted for additional
information if the request is a request to use a neurological
program. The party may be a user or a third party. One or
more electrical signals may be received from the user’s brain
in response to the electromagnetic pulses. Results related to
the electrical signals from the user’s brain may be provided.
The results may comprise neurological analysis.

[0020] According to another aspect, a wireless earpiece
for stimulating a user’s brain includes a wireless earpiece
housing, a processor disposed within the earpiece housing,
the processor configured to determine characteristics of
electromagnetic pulses to simulate the user’s brain, and a
near field magpetic inductance (NFMI) transceiver opera-
tively connected to the processor. The may be configured to
produce electromagnetic pulses capable of reaching the
user’s brain according to the characteristics determined by
the processor. Thus, the NFMI transceiver may provide dual
roles, both for NFMI communications as well as for gener-
ating electromagnetic pulses to simulate the user’s brain.
[0021] According to another aspect, a set of wireless
earpieces for stimulating a user’s brain, wherein each wire-
less earpiece includes a wireless earpiece housing, a pro-
cessor disposed within each earpiece housing, a near field
magnetic induction (NFMI) transceiver disposed within
each earpiece housing and operatively connected to the
processor in the earpiece housing in which the NFMI
transceiver resides, a magnetic coil mounted to each ear-
piece housing and operatively connected to the processor in
the earpiece housing in which the magnetic coil is mounted
to, and a plurality of electroencephalography (EEG) sensors
mounted to each earpiece housing and operatively connected
to the processor in the earpiece housing in which each of the
plurality of EEG sensors is mounted to. The NFMI trans-
ceiver and the magnetic coil may be configured to produce
electromagnetic pulses capable of reaching a user’s brain.
The plurality of EEG sensors may be configured to sense
electrical signals from the users brain in response to the
electromagnetic pulses.

[0022] According to another aspect, a method of stimu-
lating a user’s brain using a wireless earpiece may includes
steps of receiving a request for stimulating the user’s brain
at the wireless earpiece from the user or a third party
associated with the user, generating an electromagnetic
pulse capable of reaching the user’s brain by the wireless
earpiece in response to receiving the request, and receiving
one or more electrical signals from the user’s brain at one or
more electroencephalography (EEG) sensors disposed of
within the wireless earpiece in response to the electromag-
netic pulses and communicating the electrical signals from
the user’s brain to a processor disposed of within the
wireless earpiece.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 illustrates a block diagram of a wireless
earpiece in accordance with one aspect of the present
invention.

[0024] FIG. 2 illustrates a block diagram of a wireless
earpiece in accordance with another aspect of the present
invention.

[0025] FIG. 3 illustrates a wireless headset in accordance
with another aspect of the present invention.
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[0026] FIG. 4 illustrates a set of wireless earpieces in
accordance with another aspect of the present invention.
[0027] FIG. 5 illustrates a right wireless earpiece and its
relationship to a user’s ear in accordance with another aspect
of the present invention.

[0028] FIG. 6 illustrates a set of wireless earpieces and
their relationship to a mobile device in accordance with
another aspect of the present invention.

[0029] FIG. 7 illustrates a flowchart of a method of
stimulating a user’s brain using a wireless earpiece in
accordance with another aspect of the present invention.
[0030] FIG. 8 illustrates a flowchart of another aspect of a
method of stimulating a user’s brain using a wireless ear-
piece in accordance with another aspect of the present
invention.

[0031] Various of the figures include ornamental appeat-
ance for various elements. It is to be understood that the
illustrative aspects of the present invention contemplate all
permutations and combinations of the various graphical
elements set forth.

DETAILED DESCRIPTION

[0032] The illustrative aspects of the present invention
provide a system, method, and wireless earpieces for using
wireless earpieces as a tool to produce electromagnetic
pulses to stimulate a user’s brain. The stimulation may be
utilized for medical treatments, neurological programs,
prognostic prediction, enhancing memory, and so forth. In
one aspect, the wireless earpieces may utilize electromag-
netic signals, pulses, or programs to implement deep brain
stimulation. The stimulation may be utilized to treat or
monitor the symptoms or progression of Parkinson’s, Hun-
tington’s, Alzheimer’s, epilepsy, migraines, and any number
of neurological, psychiatric, and physical conditions. The
stimulation may also be utilized to treat visual-spatial
memory, improve cognition, and otherwise help users. Any
number of frequencies (e.g., low to ultrahigh frequencies)
may be utilized to provide various cognitive benefits. In
other aspects of the present invention, any number of
thermal, microwave, ultrasonic, infrared, X-Ray, Gamma-
ray, or other signals may also be utilized for specific
treatments (e.g., cancer, tumors, comas, etc).

[0033] FIG. 1 illustrates a block diagram of a wireless
earpiece 10. Wireless earpiece 10 can include one wireless
earpiece, a set of wireless earpieces, a wired or wireless
headset, earbuds or headphones, or any other head worn
device capable of providing transcranial stimulation. The
wireless earpiece 10 includes a wireless earpiece housing 12,
a processor 14 disposed within the earpiece housing 12, and
a NFMI transceiver 16 operatively connected to the earpiece
housing 12 and the processor 14. Furthermore, the NFMI
transceiver 16 is configured to produce electromagnetic
pulses capable of reaching a user’s brain. One or more
sleeves may be provided with the wireless earpiece 10 that
may be fitted over a portion of the earpiece housing 12. The
sleeves may come in various shapes and sizes and may be
used to improve the fit of the wireless earpiece 10 within an
ear of a user, improve audio transparency, improve the
longevity of the wireless earpiece 10, protect the user from
skin allergies, and so forth. In some aspects of the present
invention, temporary adhesives or securing mechanisms
(e.g., clamps, straps, extenders, etc.) may be utilized to
ensure that the wireless earpiece 10 remain in the ears of a
user even during the most rigorous and physical activities.
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For example, the wireless earpiece 10 may be utilized in wet
or humid environments, during sports, or so forth. The
wireless earpiece 10 may be configured to play music or
audio, receive and make phone calls or other communica-
tions, activate and communicate with a digital assistant (e.g.,
Siri, Cortana, Alexa, smart assistant, etc.) determine ambient
environmental conditions (e.g., temperature, altitude, loca-
tion, speed, heading, etc.), read user biometrics (e.g., heart
rate, motion, temperature, sleep, blood oxygenation, voice
output, calories burned, forces experienced, etc.), and
receive user input, feedback, or instructions.

[0034] The earpiece housing 12 is a structure shaped to fit
substantially within an ear of the user. The earpiece housing
12 may at least partially enclose one or more of the com-
ponents of the wireless earpiece 10 and may be composed of
plastic, metal, polymers, non-metals, or any material or
combination of materials having substantial deformation
resistance in order to facilitate energy transfer if a sudden
force is applied to the wireless earpiece 10. For example, if
the wireless earpiece 10 is dropped by the user, the earpiece
housings 12 may transfer the energy received from the
surface impact throughout the entire wireless earpiece 10,
minimizing damage.

[0035] In addition, the earpiece housing 12 may be
capable of a degree of flexibility in order to facilitate energy
absorbance if one or more forces is applied to the wireless
earpiece. For example, if an object is dropped on the
wireless earpiece 10, the earpiece housing 12 may bend in
order to absorb the energy from the impact. The flexibility
of the earpiece housing 12 should not, however, be flexible
to the point where one or more components of the wireless
earpiece may become dislodged or otherwise rendered non-
functional due to the force of the impact. The earpiece
housing 12 may waterproof enclosed components within the
wireless earpiece 10.

[0036] Processor 14 is disposed within, mounted to, or
integrated with the earpiece housing 12 and is operatively
connected to each of the components of the wireless ear-
piece 10. The processor 14 may include a microprocessor, a
digital signal processor, a mixed signal processor or other
type of processor. The processor 14 maybe configured to
implement logic for controlling one or more functions of the
wireless earpiece 10. Instructions and/or data for controlling
the wireless earpiece 10 may be stored on a memory of the
processor 14 or associated with the processor 14.

[0037] Furthermore, the processor 14 may be programmed
to execute one or more kernels, applications, programs,
and/or instructions to control the wireless earpiece 10 or
process information received from one or more of the
components of the wireless earpiece 10. The kernels, appli-
cations, programs, and/or instructions used by the processor
14 may be stored in a memory within the processor 14 or
associated therewith. For example, the processor 14 may
process a request from the user to stimulate the user’s
temporal lobes. One or more electroencephalogram (EEG)
sensors may sense electrical signals from the brain produced
in response to the stimulation and communicate the sensor
readings to the processor 14 for processing. The processing
of the sensor readings by the processor 14 may be performed
in accordance with one or more programs or applications
related to evaluating or analyzing a user’s memory or
neurological function.

[0038] A transceiver 16 is operatively connected to the
processor 14 and is disposed within, mounted to, or inte-
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grated with the earpiece housing 12. The transceiver 16 is
configured to transmit electromagnetic pulses capable of
reaching the user’s brain. For example, the processor 14 may
direct the transceiver 16 to transmit electromagnetic pulses
toward the user’s temporal lobes to stimulate the user’s
memory. The processor 14 may be programmed or otherwise
configured to determine the parameters for the electromag-
netic pulses which may include frequency, intensity, dura-
tion, pulse shape The transceiver 16 may be a hybrid or
multi-mode transceiver and may also be configured to
transmit signals to and receive signals from another elec-
tronic device such as another earpiece or the mobile device
60 as shown by FIG. 6. For example, the transceiver 16 may
receive one or more signals from a mobile device or another
wireless earpiece to stimulate the user’s temporal lobes, and
subsequently transmit a signal encoding the sensor readings
or results to the same mobile device or wireless earpiece. In
some embodiments, the transceiver 16 may be a near field
magnetic induction transceiver (NFMI) and used both for
NFMI communications and transcranial simulation.

[0039] In another aspect of the present invention, the
transceiver 16 may represent a magnetic or other radio
frequency transceiver. Any number of physical and wireless
signals may be utilized to influence or treat the user. For
example, contacts of the wireless earpiece 10 may be
utilized to directly apply a stimulus and associated signal
within the user’s ear, to the user’s head, or so forth. In other
aspects, the wireless earpiece 10 may include one or more
integrated, or are externally connected electrodes for attach-
ing two other portions of the user’s head.

[0040] In one aspect of the present invention, the trans-
ceiver 16 may be directionally focused on specific portions
of the brain, such as the fornix. Multiple 200-Hz frequency
pulses may be sent at five pulses per second for simulation.
Different brain areas may be targeted with user brain activity
measured, analyzed, and communicated afterwards for addi-
tional treatments, planning, and so forth. Of course, other
pulse characteristics may be used including differing number
of pulses, different frequencies, different durations, different
pulse shapes, and other variations. In one aspect, the wire-
less earpiece 10 may perform transcranial magnetic stimu-
lation of the hippocampus to enhance memory. In one
aspect, the transceiver 16 may provide regular treatment
sessions to the brain or specific portions of the brain.
Reminders may be played to the user through the wireless
earpiece 10 or through a connected wireless/computing
device. As a result, the user may be able to charge and wear
the wireless earpiece 10 as needed. In some aspects, the
wireless earpiece 10 may be magnetically or physically
connected to an external energy sources such as a battery
because of the power requirements necessary to generate the
electromagnetic signals over time.

[0041] FIG. 2 illustrates another aspect of the wireless
earpiece 10. In addition to the earpiece housing 12, the
processor 14, and the NFMI transceiver 16, the wireless
earpiece 10 may further include a magnetic coil 18, a
plurality of EEG sensors 20, one or more motion sensors 22,
a differential amplifier 24, a microphone 26, a speaker 28, a
memory 30, a bone conduction microphone 32, a wireless
transceiver 34, a gesture interface 36, one or more LEDs 38,
and an energy source 40. In some aspects of the present
invention, the wireless earpiece may have additional sen-
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sors, such as environmental sensors 62, biological sensors
64, biometric sensors 66, neurological sensors 68, or physi-
ological sensors 70.

[0042] A magnetic coil 18 may be operatively connected
to the processor 14 and may be disposed within, mounted to,
or integrated with the earpiece housing 12. The magnetic
coil 18 may be located in an area of the wireless earpiece 10
conducive to providing electromagnetic stimulation to the
user’s brain and may be configured to produce continuous or
intermittent electromagnetic pulses. In addition, more than
one type of magnetic coil 18 may be present in the wireless
earpiece 10 and each magnetic coil may have a different
configuration. For example, one magnetic coil in the wire-
less earpiece 10 may be configured in an H formation for
providing deep electromagnetic pulses, another magnetic
coil may be configured in a figure-eight configuration for
providing focused pulses while a third magnetic coil may be
a simple round coil for providing stimulation of the user’s
brain near the user’s ears. In addition, the physical compo-
sition of each magnetic coil 18 may include both magnetic
and non-magnetic materials. In one aspect of the present
invention, a number of magnetic coils 18 may be mounted
onto a headband of a wireless earpiece 10, allowing tran-
scranial stimulation from many different points along a
user’s skull.

[0043] A number of EEG sensors 20 may be operatively
connected to the processor 14 and may be mounted to or
integrated with the earpiece housing 12. Each EEG sensor
20 may be positioned at a location on the surface of the
wireless earpiece 10 conducive for sensing neurological
electrical activity, with at least one contact, EEG sensor, or
other component acting as a ground. Multiple neurological
signals of the user’s brain may be obtained in order to
improve informational quality. The EEG sensors 20 may
receive a current from the processor 14 in order to ascertain
the impedances from a voltage drop associated with each
EEG sensor in order to determine which EEG sensors 20 are
good candidates to sense neurological activity. In some
examples, the EEG sensors 20 having lower impedances and
obtain better quality signals than EEG sensors 20 having
higher impedances. In addition, the portion of the EEG
sensor 20 that directly interfaces with the user may be
composed of conducting material to allow for better elec-
trical readings of the user’s neurological activity. EEG
sensors 20 having a sufficiently low impedance may receive
an activation signal from the processor 14 to receive one or
more neurological signals from the user. More than one EEG
sensor 20 may receive the activation signal from the pro-
cessor 14. Each activated EEG sensor 20 may continuously
or intermittently receive neurological signals from the user’s
brain until the impedance of the activated EEG sensor 20
exceeds a threshold, in which case the EEG sensor 20 may
stop receiving EEG signals. Deactivated EEG sensors 20
may be reactivated by the processor 14 if the impedance of
the EEG sensor falls below the threshold.

[0044] One or more motion sensors 22 may be operatively
connected to the processor 14 and may be mounted to or
integrated with the earpiece housing 12. The motion sensors
22 may include a MEMS gyroscope 40, a magnetometer 42,
or an electronic accelerometer 44. For example, the MEMS
gyroscope 40 may sense the orientation, position, or move-
ment of the user’s head relative to an initial or default
position when one or more physical activities are performed.
The motion sensors 22 may also include an electronic
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accelerometer 44, and may sense one or more accelerations
related to the user’s head, which may be the same physical
activities used in measuring the orientation of the user’s
head. The readings from the MEMS gyroscope 40 and the
electronic accelerometer 44 may be communicated to the
processor 14, which may use the readings during execution
of a transcranial stimulation program or a neurological
analysis program (or other programs, processes, etc.). In
addition, the processor 14 may store the readings in the
memory 30 for later use. The processor may also commu-
nicate the readings to the transceiver 16 or the wireless
transceiver 34. The transceiver 16 or wireless transceiver 34
may then send the sensor readings or results to a mobile
device 60 or another electronic device.

[0045] In some aspects of the present invention, wireless
earpiece 10 may include one or more environmental sensors
62. The environmental sensors may include external tem-
perature sensors, altitude sensors, location sensors, heading
sensors, humidity sensors, ultraviolet radiation sensors, a
GPS wunit or other environmental sensors. The sensor read-
ings may be communicated to the processor. The processor
14 may store the readings in the memory 30 for later use.
The processor may also communicate the readings to the
wireless transceiver 34. The wireless transceiver may then
send the sensor readings or results to a mobile device 60 or
another electronic device.

[0046] In some aspects of the present invention the wire-
less earpiece 10 may include one or more biological sensors
64, biometric sensors 66 and physiological sensors 70. The
biological sensors 64, biometric sensors 66, or physiological
sensors 70 may include chemical sensors, pulse oximeters,
a temperature sensor. Other biological or physiological
sensors may include glucose sensor, alcohol sensor, bilirubin
sensor, blood pressure sensor, Adenosine Triphosphate sen-
sors, lactic acid sensor, hemoglobin sensor or other biologi-
cal or physiological sensors. The sensor readings may be
communicated to the processor. The processor 14 may store
the readings in the memory 30 for later use. The processor
may also communicate the readings to the NFMI transceiver
16 or the wireless transceiver 34. The NFMI transceiver 16
or wireless transceiver may then send the sensor readings or
results to a mobile device 60 or another electronic device.
[0047] In some aspects of the present invention, the addi-
tional sensors provide a user a significant advantage. The
user or a medical professional reviewing the sensor readings
a broader picture of a medical condition affecting the user.
For example, if the user suffers from migraines, the medical
professional may analyze the EEG sensor readings, the
transceiver data and or the magnetic coil data to determine
when the transcranial stimulation treatment was given and
the electrical signals from the user’s brain in response to the
electromagnetic pulses. The medical professional may also
analyze the additional sensor readings at the time of treat-
ment, prior to the treatment and after the treatment to
determine a cause or a trigger of the migraine.

[0048] A differential amplifier 24 may be operatively
connected to the processor 14 and each EEG sensor 20 and
may be mounted to or integrated with the earpiece housing
12. The differential amplifier 24 may be configured to
improve the signal quality of the neurological signals
received from the EEG sensors 20. The differential amplifier
24 may remove any common mode noise present in the
neurological signals received from the EEG sensors 20 and
may also filter out noise received from outside electrical
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sources such as consumer electronic devices or appliances.
The differential amplifier 24 may also filter other user or
environmental noise and interference. For example, the
differential amplifier 24 may remove common mode noise
by subtracting the common mode gain from each signal and
subsequently amplifying the difference. The common mode
gain may be determined by taking the sum of each voltage
received by the differential amplifier and dividing the sum
by the number of signals the differential amplifier 24
received. The amplification may be anywhere from ten times
to over ten thousand times, but excessive amplification may
risk user safety and may risk damaging one or more com-
ponents of the wireless earpiece 10. The differential ampli-
fier 24 may also remove other noise, such as noise received
from consumer electronics in the 50-60 Hertz range and
artifacts due to sweating or other user movement using one
or more filters. The filters may be passive high-pass filters,
passive low-pass filters, quartz filters, or any other type of
filter conducive to removing noise with frequencies in the
hertz range. Such functionality may all be alternatively
performed at the processor 14 which may, for example, be
a digital signal processor.

[0049] Microphone 26 is operatively connected to the
processor and may be disposed within, mounted to, or
integrated with the earpiece housing 12. The microphone 26
may include one or more microphones, such as an air
microphone positioned external to the body of the user when
the wireless earpiece 10 is worn and an ear-bone/bone
conduction microphone 32 positioned within the user’s ear
when the wireless earpieces 10 is worn. The microphone 26
may include components such as analog-to-digital convert-
ers, amplifiers, attenuators, filters, and/or other components
necessary for the microphone to convert a sound wave into
an electrical signal. The microphone 26 may be positioned
on a section of the earpiece housing 12 facing away from the
user’s ear in order to receive a voice command or other
audio input from the user or a third party. For example, the
user may issue a voice command to the wireless earpiece 10
to access neurological test stored in the memory 30 via the
microphone 26. In addition, voice commands and audio
input received by the microphone 26 may be stored in the
memory 30 for future use by one or more applications or
programs stored in the memory 30.

[0050] Speaker 28 may be operatively connected to the
processor 14 and may be disposed within, mounted to, or
integrated with the earpiece housing 12. The speaker 28 may
be positioned in an area conducive for communicating
sounds to the tympanic membrane of the user’s ear. Com-
munications from the processor 14 which are transduced at
the speaker 28 may include a menu for selecting one or more
neurological programs, a neurological analysis, the results of
a neurological test, settings information related to a neuro-
logical program, music, or other information that may be
important or necessary to the user. The processor 14 may be
further configured and/or programmed to generate three-
dimensional stereo sound or to generate sounds at specific
frequencies.

[0051] Memory 30 may be operatively connected to the
processor 14 and may be disposed within, mounted to, or
integrated with the earpiece housing 12. The memory 30
may be any type of non-volatile memory, which may be
static and/or dynamic, allowing data storage when the wire-
less earpiece 10 is not powered. In some aspects of the
present invention, additional volatile memories, such as
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random access memories, may be incorporated into the
memory 30 to allow for improved functionality. The
memory 30 may be configured and/or programmed to store
kernels, applications, programs, instructions and/or data for
either concurrent or future use and in some aspects of the
present invention the memory 30 may be integrated with the
processor 14 for improved functionality. The memory 30
may store sensor readings from the EEG sensors 20, motion
sensors 22, or information encoded in signals received from
the transceiver 34 or wireless transceiver 36 for use in
programs or applications including transcranial stimulation
programs for testing or improving memory, transcranial
stimulation programs for alleviating depression, diagnostic
programs for testing, diagnosing or monitoring neurological
activity in certain areas on the user’s brain, diagnostic
programs related to the functionality or operation of the
transceiver 16, the magnetic coils 18, the EEG sensors 20,
or another program related to electromagnetic stimulation of
the user’s brain. In addition, memory 30 may store appli-
cations, programs, or data related to optional components of
the wireless earpiece 10. In some aspects of the present
invention, memory 30 may store sensor reading thresholds,
user conditions, biometric sensor data, environmental sensor
data, physiological sensor data, biological data, or additional
neurological data.

[0052] Bone conduction microphone 32 may be opera-
tively connected to the processor 14 and positioned on the
earpiece housing 12 to make contact with a temporal bone
of the user when the wireless earpiece 10 is inserted into the
user’s ear canal. The bone conduction microphone 32 may
be configured to receive sounds and/or vibrations via the
temporal bone for user’s who have difficulty hearing. In
addition, the bone conduction microphone 32 may be con-
figured to help filter out sounds in order to differentiate
between sounds originating from the user and sounds origi-
nating from a third party or another external location.

[0053] Wireless transceiver 34 may be operatively con-
nected to the processor 14 and disposed within, mounted to,
or integrated with the earpiece housing 12. Wireless trans-
ceiver 34 may be a Bluetooth transceiver, a WiMAX trans-
ceiver, a Wi-Fi transceiver, cellular transceiver, or another
type or class of wireless transceiver that can simultaneously
receive signals from electronic devices at substantial dis-
tances and meet one or more IEEE standards. The wireless
transceiver 34 may be configured to receive signals from
communications towers, satellites, mobile devices, desk-
tops, laptops, watches, or other electronic devices and com-
municate the signals to the processor 14. The processor 14
may use the data and/or information encoded in the signals
during execution of one or more programs or applications
and/or store the data and/or information in the memory 30.
For example, a medical professional may use an application
on a mobile device 60 (see FIG. 6) to instruct the wireless
earpiece 10 to test neurological activity in the user’s tem-
poral lobe. The medical professional may set the duration of
pulses, amplitude, frequencies utilized, the specific area in
the temporal lobe to test, and the test length using the
application and subsequently transmit a signal encoding the
settings to the wireless transceiver 34 of the wireless ear-
piece 10. The signal received by the wireless transceiver 34
may be sent to the processor 14, which may execute one or
more programs or applications stored in memory 30 to
instruct the transceiver 16 and/or magnetic coils 18 to
transmit electromagnetic pulses in accordance with the
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settings desired by the medical professional. The results may
be transmitted via the wireless transceiver 34 to the mobile
device 60 and/or stored in the memory 30 for future use. The
process may require that the devices be paired utilizing an
identifier, such as a passcode, password, serial number,
voice identifier, radio frequency, or so forth.

[0054] The wireless earpiece 10 may be part of a personal
area network. The wireless earpieces may be utilized to
control, communicate, manage, or interact with a number of
other wearable devices, such as smart glasses, helmets,
smart glass, watches or wrist bands, chest straps, implants,
displays, clothing, or so forth. A personal area network is a
network for data transmissions among devices, such as
personal computing, communications, camera, vehicles,
entertainment, and medical devices. The personal area net-
work may utilize any number of wired, wireless, or hybrid
configurations and may be stationary or dynamic. For
example, the personal area network may utilize wireless
network protocols, standards, or signals, such as INSTEON,
IrDA, Wireless USB, Bluetooth, Z-Wave, ZigBee, Wi-Fi,
ANT+, NFMI, or other applicable radio frequency signals.

[0055] Gesture interface 36 may be operatively connected
to the processor 14 and may be mounted to or integrated
with the earpiece housing 12 and may be configured to allow
a user to control one or more programs or functions of the
wireless earpiece 10. The gesture interface 36 may include
at least one emitter 48 and at least one detector 50 to detect
gestures from either the user, a third-party, an instrument, or
a combination of the aforementioned components, to com-
municate one or more signals representing the gesture to the
processor 14. The gestures that may be used with the gesture
interface 36 to control the wireless earpiece 10 include,
without limitation, touching, tapping, swiping, hand
motions/gestures, use of an instrument, or any combination
of the aforementioned gestures. Touching gestures used to
control the wireless earpiece 10 may be of any duration and
may include the touching of areas that are not part of the
gesture interface 36. Tapping gestures used to control the
wireless earpiece 10 may include any number of taps and
need not be brief. Swiping gestures used to control the
wireless earpiece 10 may include a single swipe, a swipe that
changes direction at least once, a swipe with a time delay, a
plurality of swipes, or any combination of the aforemen-
tioned. The gesture interface 36 may utilize capacitive
sensors, resistive sensors, infrared sensors, optical sensors,
and so forth. An instrument used to control the wireless
earpiece 10 may be electronic, biochemical or mechanical,
and may interface with the gesture interface 36 either
physically or electromagnetically.

[0056] LEDs 38 may be operatively connected to the
processor 14 and may be mounted to or integrated with the
earpiece housing 12. The LEDs 38 may be semiconductor-
based light sources and may include displays, touch sensors,
and/or other interactive interface components. In addition,
the LEDs 38 may be configured to provide information
concerning the wireless earpiece 10. For example, the pro-
cessor 14 may communicate a signal encoding information
related to the current time, the energy level of the wireless
earpiece 10, the status of another operation of the wireless
earpiece 10, or another wireless earpiece program or func-
tion to the LEDs 38. If the signal concerns the energy level
of the wireless earpiece 10, the LEDs 38 may decode the
signal as a colored light. For example, a green light may
represent a substantial level of battery life, a yellow light
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may represent an intermediate level of battery life, a red
light may represent a limited amount of battery life, and a
blinking red light may represent a critical level of battery life
requiring immediate recharging. In addition, the battery life
may be represented by the LEDs 38 as a percentage of
battery life remaining or may be represented by an energy
bar having one or more LEDs, wherein the number of
illuminated LEDs represents the amount of battery life
remaining in the wireless earpiece. The LEDs 38 may be
located in any area on the wireless earpiece 10 suitable for
viewing by the user or a third party and may also consist of
as few as one diode which may be provided in combination
with a light guide. In addition, the LEDs 38 need not have
a minimum luminescence. The LEDs 38 may work with the
speaker 28 to visually and audibly present information to the
user.

[0057] Energy source 40 is operatively connected to all of
the components within the wireless earpiece 10. The energy
source 40 may provide enough power to operate the wireless
earpiece 10 for a reasonable duration of time. The energy
source 40 may be of any type suitable for powering the
wireless earpiece 10, such as batteries, solar cells, fuel cells,
ultra-capacitors, piezo electric generators, thermal genera-
tors, and so forth. However, the energy source 40 need not
be present in the wireless earpiece 10. Alternative battery-
less power sources, such as sensors configured to receive
energy from radio waves (all of which are operatively
connected to one or more wireless earpieces) may be used to
power the wireless earpiece 10 in lieu of an energy source
40.

[0058] FIG. 3 illustrates another aspect of a wireless
earpiece as a wireless headset 10. The wireless headset 11
may include the components outlined in FIGS. 1 and 2
including a transceiver 16 configured to generate electro-
magnetic pulses capable of reaching a user’s brain (as shown
in FIG. 1). In addition, the wireless headset 11 may include
a pair of earpads 51 connected to opposite ends of a
headband 52 configured to be worn on a user’s head. The
earpads 51 may fit around, on, or within a user’s ears and
may partially or completely enclose the outer ear canals of
the user.

[0059] In one aspect of the present invention, the proces-
sor 14 and transceiver (not shown) may be positioned
anywhere within the wireless headset 11. In addition, one or
more magnetic coils (not shown) may be positioned along
the headband 52 and/or the earpads 51 to generate electro-
magnetic pulses capable of reaching the user’s brain. Each
magnetic coil may differ by geometry, chemical composi-
tion, and/or pulse generation profile. For example, conically-
shaped magnetic coils composed of ferrous materials may be
mounted to the headband for stimulating certain portions of
the user’s frontal or parietal lobes, magnetically inert round
coils may be mounted to or integrated with each earpad 51
to stimulate a user’s temporal lobes, and H-shaped coils may
be placed at various locations on the wireless headset 11 for
deeper stimulation of the brain. Other types of coils such as
butterfly and/or four-leaf coils may also be present in the
wireless headset 11. The magnetic coils 18 may be flexible
and conform to the shape and size of the user’s head. In one
aspect of the present invention, the magnetic coils may form
a net, array, or lattice for communicating signals and receiv-
ing signals from the user. In another aspect, portions of the
magnetic coils may be utilized as an antenna or wave guide
for sending signals and other portions of the magnetic coils
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may be utilized to receive electrical signals (e.g., EEG
signals communicated to EEG sensors 20 or other compo-
nents of the wireless headset 11).

[0060] One or more EEG sensors 20 may also be posi-
tioned along the headband 52 and/or the earpads 51 to sense
electrical activity from the brain resulting from the electro-
magnetic pulses of the NFMI transceiver and/or the mag-
netic coils. The readings from the EEG sensors 20 may be
used with various neurological programs and/or applications
within the wireless headset 11. For example, a program for
diagnosing brain activity in stroke victims may stimulate an
area of the user’s brain affected by a stroke using one or
more magnetic coils and subsequently use the resulting EEG
sensor readings to generate a series of values which may be
used by a doctor or another medical professional to diagnose
the amount of damage in the affected area. The values may
be provided using one or more LEDs present on the wireless
headset 11 or may be encoded in a signal and transmitted by
the transceiver 16 to a mobile device or another computing
device capable of interpreting the encoded signal.

[0061] FIG. 4 illustrates a set of wireless earpieces 10
which includes a left wireless earpiece 10A and a right
wireless earpiece 10B. The left wireless earpiece 10A has a
left earpiece housing 12A. The right wireless earpiece 10B
has a right earpiece housing 12B. The left wireless earpiece
10A and the right wireless earpiece 10B may be configured
to fit on, over, or within a user’s external auditory canal and
may be configured to substantially minimize or eliminate
external sound capable of reaching the user’s tympanic
membranes.

[0062] The earpiece housings 12A and 12B may be com-
posed of any material with substantial deformation resis-
tance and may also be configured to be soundproof or
waterproof. Transceivers 16A and 16B are shown. In some
illustrative aspects of the present invention, the transceivers
16A, 16B may be disposed within earpiece housings 124,
12B. Transceivers 16A and 16B may be configured to
generate one or more electromagnetic pulses capable of
reaching a user’s brain when worn and each transceiver 16 A,
16B may transmit and/or receive signals encoding informa-
tion related to information concerning a user’s mental or
neurological state. For example, the transceivers may
exchange information related to EEG signals for use in
memory, neurological, or other mental programs. In addi-
tion, neurological or memory related programs and appli-
cations may also be shared between the left wireless ear-
piece 10A and the right wireless earpiece 10B via the
transceivers 16A, 16B such as when the transceivers are
NFMI transceivers.

[0063] Motion sensors 22A and 22B are also shown.
Motion sensors 22A and 22B may be configured to sense any
body movements performed by the user for use in a memory
or neurological diagnostic application. Microphones 26A
and 26B are also shown. The microphones 26A and 26B may
be located anywhere on the left wireless earpiece 10A and
the right wireless earpiece 10B respectively and each micro-
phone may be positioned to receive one or more sounds or
voice commands from the user, one or more sounds from a
third party, or one or more ambient sounds from an object
worn or carried by the user or the outside environment,
whether natural or artificial. A speaker 28A is shown on the
left wireless earpiece 10A and a speaker 28B is shown on the
right wireless earpiece 10B. Speakers 28A and 28B may be
positioned proximate to the user’s tympanic membranes

Dec. 13, 2018

FIG. 5 illustrates a side view of the right wireless earpiece
10B and its relationship to a user’s ear. The right wireless
earpiece 10B may be configured to both minimize the
amount of external sound reaching the user’s external audi-
tory canal 56 and to facilitate the transmission of commu-
nicated sounds from the speaker 28B to a user’s tympanic
membrane 58. The right wireless earpiece 10B may also be
configured to be of any size necessary to comfortably fit
within the user’s external auditory canal 56.

[0064] A plurality of EEG sensors 20 may be positioned
proximate to an inner surface of the user’s external auditory
canal and may be configured to receive one or more elec-
trical signals from the user’s brain. A motion sensor 22B,
which may include an MEMS gyroscope 42, an accelerom-
eter 46, or a magnetometer 44, may be positioned on the
right wireless earpiece 10B to sense one or more body
movements. In addition, a bone conduction microphone 32B
may be positioned near the temporal bone of the user’s skull
in order to produce sound vibrations for people who have
difficulty speaking loudly. The bone conduction microphone
32B may also sense sounds before the sounds reach the
external or over-air microphones 26B (see FIG. 4) in order
to differentiate between sounds from the user and ambient
sounds. The gesture interface 36B may provide for gesture
control by the user or a third party such as by tapping or
swiping across the gesture interface 36B, tapping or swiping
across another portion of the right wireless earpiece 50B,
providing a gesture not involving the touching of the gesture
interface 36B or another part of the right wireless earpiece
50B, or through the use of an instrument configured to
interact with the gesture interface 36B. The user may use the
gesture interface 36B to select a memory or neurological
diagnostic program or to control another function of the
right wireless earpiece 50B.

[0065] FIG. 6 illustrates a set of wireless earpieces 10 and
their relationship to a mobile device 60. The mobile device
60 may be a mobile phone, a tablet, a gaming device, a
virtual reality/augmented reality system, a laptop computer,
a watch, a PDA, a remote, an eyepiece, a wireless earpiece,
or any electronic device not requiring a fixed location. The
user may use a software application on the mobile device 60
to select a memory or neurological program or diagnostic
application to use with one of the wireless earpieces 60. The
selection may be communicated to the wireless earpiece 10
via a transceiver of the mobile device 60. In addition, the
user may use the mobile device 60 to download memory
tests, neurological applications, and/or neurological diag-
nostic applications to the wireless earpiece 10 where the
software may be used directly. Other programs may be
downloaded to the wireless earpiece 10 using the mobile
device 60 as well. The mobile device 60 may also download
results related to memory or neurological tests performed by
the user from the wireless earpiece 10 for analysis. For
example, a medical professional may wish to see the results
of a neurological test in making a diagnosis related to
dementia or Alzheimer’s disease. The wireless earpiece 10
may also process the sensor readings, or electrical signals
into a format that is more easily communicated to the mobile
device 60 which may include packetization, frame genera-
tion, signal processing and preparation, data encryption,
digital-to-analog conversion, data compression, modulation,
coding, and so forth.

[0066] FIG. 7 illustrates a flowchart of a method of
stimulating a user’s brain using a wireless earpiece 10. First,
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in step 102, the wireless earpiece 10 receives a request to
stimulate the user’s brain. The request may be performed
using (1) a voice command received by a microphone 26
and/or bone conduction microphone 32 or (2) a gesture
sensed by a gesture interface 36. For example, the gesture
may be associated with a command that instructs the
speaker, vibration components, tactile interface, lights, or
other output components to communicate a menu having
one or more choices to the user. The choices may include
programs such as transcranial stimulation programs for
testing or improving memory, transcranial stimulation pro-
grams for alleviating depression, diagnostic programs for
testing and monitoring neurological activity in certain areas
on the user’s brain, diagnostic programs related to the
functionality or operation of the transceiver 16, the magnetic
coils 18, the EEG sensors 20, or another program related to
electromagnetic stimulation of the user’s brain. The choices
may be selected using another voice command or an addi-
tional gesture if making a selection using the gesture inter-
face 36. In step 104, an electromagnetic pulse is generated
in response to the request by the wireless earpiece. The
electromagnetic pulse may be generated directly in response
to a voice command or gesture or the electromagnetic pulse
may be generated in accordance with one or more programs
selected by the user or a third party. In one aspect of the
present invention, the electromagnetic pulse may represent
a single pulse, series of pulses, sequence of pulses, pro-
grams, or other combination of signals and stimuli capable
of being communicated by the wireless earpiece. For
example, electromagnetic pulses of a first frequency may
begin from an extremely low amplitude to a higher ampli-
tude as a form of treatment. Additional frequencies may also
be similarly utilized. In another example, combinations of
frequencies and amplitudes may be utilized for the treatment
or stimulation of the user’s brain. In one aspect of the present
invention, the electromagnetic pulses may be controlled by
a program uploaded or sent to the wireless earpiece by a
medical professional associated with the user. As noted, the
electromagnetic pulse may represent any single pulse, pro-
gram, or series of pulses (and other stimuli) utilized by the
wireless earpiece.

[0067] FIG. 8 illustrates a flowchart of a another aspect of
stimulating a user’s brain using the wireless earpiece 10.
Initially, in step 202, the wireless earpiece receives a request
for a neurological program. The request may be performed
using (1) a voice command received by a microphone and/or
bone conduction microphone or (2) a gesture sensed by a
gesture interface as previously noted (i.e., step 102 of FIG.
1). The user may select one of the choices using another
voice command or an additional gesture if making a selec-
tion using the gesture interface.

[0068] In step 204, the wireless earpiece 10 prompts a
party for additional information. The additional information
may be provided by the user or a third party such as a doctor
or medical professional associated with the user. The addi-
tional information may relate to the user’s age, health,
previous neurological stimulations, or other criteria needed
by the program.

[0069] In step 206 an electromagnetic pulse is generated.
The electromagnetic pulse may be generated by a trans-
ceiver and/or one or more magnetic coils with differing
compositions, geometries, and/or pulse generation profiles.
The electromagnetic pulse may be sent through one or more
antennas, focus components, waveguides, or so forth. In

Dec. 13, 2018

addition, the electromagnetic pulse may be generated in
accordance with instructions within a program or in
response to one or more additional inputs from the user, one
or more third parties associated with the user, or a compo-
nent of the wireless earpiece. The electromagnetic pulse may
reach anywhere from a few millimeters to many centimeters
into the user’s brain.

[0070] 1In step 208 a plurality of EEG sensors 20 receives
electrical signals from the user’s brain in response to the
electromagnetic pulse. A differential amplifier may be used
to remove common mode gains and filter extraneous elec-
trical signals from the wireless earpiece or other electrical
objects from the electrical signals of the user’s brain. The
received signals may be processed in any number of ways
including neurological analysis. During step 208, the
received signals and measurements may be analyzed by the
wireless earpiece 10 or sent for analysis or processing by an
externally linked device.

[0071] In step 210 results derived from the electrical
signals are provided to a user or a third party associated with
the user. The results may be provided by the wireless
earpiece 10 to allow the user or a third party to make a
diagnosis, which may be at least partially performed by the
wireless earpiece 10. For example, the EEG sensor readings
may be compared to EEG sensor readings from a previous
session or to a model corresponding to healthy EEG sensor
readings, with the results provided to the user and/or third
party via the wireless earpiece to allow the user or third party
to make the diagnosis. In addition, the EEG sensor readings
may be communicated without analysis by the neurological
program to the user and/or third party. The user or third party
may then make a diagnosis directly using the EEG sensor
readings. For example, the results may be communicated
from the wireless earpiece 10 to a mobile device 60 or a
computer for analysis or further relaying to a designated
location, user, or device. In some aspects of the invention,
additional sensor readings, such as environmental sensor
readings from the environmental sensors 63, biological
sensor readings from the biological sensors 64, biometric
readings from the biometric sensors 66, additional neuro-
logical sensor readings from the neurological sensors 68,
physiological sensor readings from the physiological sen-
sors 78, or a combination thereof may be communicated
from the wireless earpiece 10 to a mobile device 60 or a
computer for analysis or further relaying to designated
location user, or device. The wireless earpiece 10 may also
process the sensor measurements into a format that is more
easily communicated to the mobile device 60 which may
include packetization, frame generation, signal processing
and preparation, data encryption, digital-to-analog conver-
sion, data compression, modulation, coding, and so forth.

[0072] The illustrative aspects of the present invention are
not to be limited to the particular aspects of the present
invention and examples described herein. In particular, the
illustrative aspects of the present invention contemplate
numerous variations in the type of ways in which different
aspects of the present invention may be applied to wireless
earpieces. The foregoing description has been presented for
purposes of illustration and description. It is not intended to
be an exhaustive list or limit any of the disclosure to the
precise forms disclosed. It is contemplated that other alter-
natives or exemplary aspects are considered included in the
disclosure. The description is merely examples of aspects,
processes or methods of the invention. It is understood that
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any other modifications, substitutions, and/or additions may
be made, which are within the intended spirit and scope of
the disclosure. For the foregoing, it can be seen that the
disclosure accomplishes at least all of the intended objec-
tives. The illustrative aspects of the present invention includ-
ing various description and examples are meant to be
applied across the various figures and illustrative aspects of
the present invention regardless of assertions, classifica-
tions, and so forth.

[0073] The previous detailed description is of a small
number of illustrative aspects for implementing the inven-
tion and is not intended to be limiting in scope. The
following claims set forth a number of the illustrative
aspects disclosed with greater particularity.

What is claimed is:

1. A wireless earpiece for stimulating a user’s brain
comprising:

a wireless earpiece housing;

a processor disposed within the earpiece housing, the
processor configured to determine characteristics of
electromagnetic pulses to simulate the user’s brain;

a near field magnetic inductance (NFMI) transceiver
operatively connected to the processor; and

wherein the NFMI transceiver is configured to produce
electromagnetic pulses capable of reaching the user’s
brain according to the characteristics determined by the
processor.

2. The wireless earpiece of claim 1, further comprising a
memory operatively connected to the earpiece housing and
processor.

3. The wireless earpiece of claim 1, further comprising a
magnetic coil configured to produce electromagnetic pulses
capable of reaching the user’s brain operatively connected to
the processor.

4. The wireless earpiece of claim 1, further comprising a
plurality of electroencephalography (EEG) sensors config-
ured to sense electrical signals from the user’s brain in
response to the electromagnetic pulses operatively con-
nected to the processor for sensing;

5. The wireless earpiece of claim 4, further comprising a
differential amplifier operatively connected to the processor
and each of the plurality of EEG sensors.

6. The wireless earpiece of claim 2, wherein a neurologi-
cal program is stored on the memory.

7. The wireless earpiece of claim 6, wherein the neuro-
logical program comptises a set of instructions for diagnos-
ing a user’s memory.

8. The wireless earpiece of claim 1, wherein the wireless
earpiece is within a headset.

9. A set of wireless earpieces for stimulating a user’s
brain, wherein each wireless earpiece comprises:

a wireless earpiece housing;

a processor disposed within each earpiece housing;

a near field magnpetic induction (NFMI) transceiver dis-
posed within each earpiece housing and operatively
connected to the processor in the earpiece housing in
which the NFMI transceiver resides;

a magnetic coil mounted to each earpiece housing and
operatively connected to the processor in the earpiece
housing in which the magnetic coil is mounted to; a
plurality of electroencephalography (EEG) sensors
mounted to each earpiece housing and operatively
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connected to the processor in the earpiece housing in
which each of the plurality of EEG sensors is mounted
to;

wherein the NFMI transceiver and the magnetic coil are

configured to produce electromagnetic pulses capable
of reaching a user’s brain; and

wherein the plurality of EEG sensors are configured to

sense electrical signals from the users brain in response
to the electromagnetic pulses.

10. The set of wireless earpieces of claim 9, wherein each
of the wireless earpieces further comprises a wireless trans-
ceiver disposed within each earpiece housing and opera-
tively connected to the processor in the earpiece housing in
which the wireless transceiver resides.

11. The set of wireless earpieces of claim 9, wherein each
wireless earpiece further comprises a memory disposed
within each earpiece housing and operatively connected to
the processor in the earpiece housing in which the memory
resides and wherein each memory includes a neurological
program.

12. The set of wireless earpieces of claim 9, further
comprising a differential amplifier disposed within each
earpiece housing and operatively connected to the processor
in the earpiece housing in which the differential amplifier
resides, and wherein each differential amplifier is configured
to remove common mode gains from the electrical signals
from brain of the user.

13. The set of wireless earpieces of claim 12, wherein
each differential amplifier is further configured to filter noise
from one or more electronic devices from the electrical
signals from the user’s brain.

14. A method of stimulating a user’s brain using a wireless
earpiece comprising;

receiving a request for stimulating the user’s brain at the

wireless earpiece from the user or a third party asso-
ciated with the user; and

generating an electromagnetic pulse capable of reaching

the user’s brain by the wireless earpiece in response to
receiving the request;

receiving one or more electrical signals from the user’s

brain at one or more electroencephalography (EEG)
sensors disposed of within the wireless earpiece in
response to the electromagnetic pulses and communi-
cating the electrical signals from the user’s brain to a
processor disposed of within the wireless earpiece.

15. The method of claim 14, wherein the electromagnetic
pulse is generated by a near field magnetic inductance
(NFMI) transceiver disposed within the wireless earpiece.

16. The method of claim 14 further comprising the
wireless earpiece prompting a party for additional informa-
tion if the request is a request to use a neurological program
stored in a memory disposed of within the wireless earpiece.

17. The method of claim 16, wherein the party is the user
or a third party associated with the user.

18. The method of claim 14, further comprising:

analyzing the one or more electrical signals from the

user’s brain to generate results related to the electrical
signals from the user’s brain by the processor disposed
of within the wireless earpiece; and

providing results related to the electrical signals from the

user’s brain to the user or a third party associated with
the user by sending the results from a transceiver
disposed of within the wireless earpiece to an exter-
nally linked device.
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19. The method of claim 18, wherein the results comprise
neurological analysis of the electrical signals form the user’s
brain.
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