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(57) ABSTRACT

A system, method and wireless earpieces for populating an
electronic health record utilizing wireless earpieces. Sensor
measurements of a user are performed utilizing sensors of
the wireless earpieces. The sensor measurements are ana-
lyzed. The sensor measurements are associated with the
electronic health record of the user. The electronic health

record of the user is populated with the sensor measure-
ments. Communications including information from the
electronic health record are communicated.
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SYSTEM AND METHOD FOR POPULATING
ELECTRONIC HEALTH RECORDS WITH
WIRELESS EARPIECES

PRIORITY STATEMENT

[0001] This application claims priority to 62/475,052 filed
on Mar. 22, 2017 which is hereby incorporated by reference
in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to wireless earpieces.
More specifically, but not exclusively, the present invention
relates to generating electronic health records using biomet-
ric data from wireless earpieces.

BACKGROUND

[0003] One recognized use of wearable devices such as
wireless earpieces is to provide biometric monitoring of a
user in one form of another. However, the collection of such
data by a set of wireless earpieces or other wearable devices
may have limited utility. Such data may, in some cases, not
be stored. Or if such data is stored, it may be stored only in
a data silo. That is to say the data store for such data may be
isolated and segregated from other data including other
health data. Thus, data collected may be of limited utility.
Another seemingly unrelated problem to one not having the
benefit of this disclosure is that data from a biometric sensor
may be of limited utility in diagnosing or monitoring an
individual because it may lack sufficient context to be useful.
What is a needed is a better way to use biometric data from
wireless earpieces.

SUMMARY

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

[0005] 1t is a further object, feature, or advantage of the
present invention to provide an earpiece which can monitor
the biometric sensors associated with the user.

[0006] A further object, feature, or advantage of the pres-
ent invention is to correlate a particular user of the wireless
earpiece with identifying information used to identify the
user within an electronic health record.

[0007] A still further object, feature, or advantage of the
present invention is to use environmental data or other data
to assist in providing context for biometric data within an
electronic health record.

[0008] Yet another object, feature, or advantage is to
generate and/or populate electronic health records utilizing
sensor readings from the wireless earpieces.

[0009] One or more of these and/or other objects, features,
or advantages of the present invention will become apparent
from the specification and claims that follow. No single
embodiment need provide each and every object, feature, or
advantage. Different embodiments may have different
objects, features, or advantages. Therefore, the present
invention is not to be limited to or by any objects, features,
or advantages stated herein.

[0010] According to one aspect, a system, method, and
wireless earpieces are provided for populating an electronic
health record utilizing wireless earpieces. The wireless ear-
pieces may include a first earpiece and a second earpiece.
The first earpiece may include a first earpiece housing, at
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least one biometric sensor disposed within the first earpiece
housing, a wireless transceiver disposed within the first
earpiece housing for voice communications, an intelligent
control operatively connected to the at least one biometric
sensor and the wireless radio transceiver, at least one micro-
phone operatively connected to the intelligent control, an
inertial sensor operatively connected to the intelligent con-
trol, a near field magnetic induction transceiver operatively
connected to the intelligent control for communication with
the second earpiece, a memory operatively connected to the
intelligent control. The second earpiece may include a
second earpiece housing, at least one biometric sensor
disposed within the second earpiece housing, an intelligent
control operatively connected to the at least one biometric
sensor at least one microphone operatively connected to the
intelligent control, an inertial sensor operatively connected
to the intelligent control, a near field magnetic induction
transceiver operatively connected to the intelligent control
for communication with the second earpiece, and a memory
operatively connected to the intelligent control. Sensor
measurements of a user may be performed utilizing sensors
of the wireless earpieces. The sensor measurements may be
analyzed. The sensor measurements may then be associated
with the electronic health record of the user such as by
populating the electronic health record of the user with the
Sensor measurements.

[0011] According to another aspect, a wireless earpiece is
provided. The wireless earpiece may include a frame for
fitting in an ear of a user. The wireless earpiece may also
include a logic engine controlling functionality of the wire-
less earpiece. The wireless earpiece may also include a
number of sensors wherein there is at least one biometric
sensor and at least one inertial sensor performing sensor
measurements of the user. The wireless earpiece may
include a memory for storing sensor data. The wireless
earpiece may also include a transceiver communicating with
at least a wireless device. The logic engine analyzes the
sensor measurements and generates an electronic health
record containing the sensor measurements. The sensor
measurements may include biometric measurements and
environmental measurements. The logic engine may gener-
ate a summary of the biometric measurements and the
environmental measurements and include the summary
within the electronic health record.

[0012] According to another aspect, a wireless earpiece is
provided which may include a frame for fitting in an ear of
a user. The wireless earpiece may also include a logic engine
controlling functionality of the wireless earpiece. The wire-
less earpiece may also include a number of sensors wherein
there is at least one biometric sensor and at least one inertial
sensor performing sensor measurements of the user. The
wireless earpiece may include a memory for storing sensor
data. The wireless earpiece may also include a transceiver
communicating with at least a wireless device. The logic
engine analyzes the sensor measurements, associates the
sensor measurements with the electronic health record of the
user, populates the electronic health record of the user with
the sensor measurements, and sends communications
including the electronic health record.

[0013] According to another aspect, a method for popu-
lating an electronic health record using wireless earpieces is
provided. The method includes performing a set of sensor
measurements using one or more sensors of the wireless
earpieces. The method further includes associating the sen-
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sor measurements with a user. The method further includes
summarizing the set of sensor measurements using a pro-
cessor of the wireless earpieces to provide a sensor data
summary. The method further includes populating an elec-
tronic health record using the sensor measurements, the
sensor data summary, and identifying information of the
user. The identifying information of the user may include
one or more of a patient id, a name of the user, a date of birth
of the user, and a social security number of the user. The
identifying information may include two or more of a patient
id, a name of the user, a date of birth of the user, and a social
security number of the user. The sensor data summary may
include a time period for the sensor measurements, a high
reading and a low reading for each type of sensor measure-
ments, an average reading for a duration of the time period
and/or other summarizations or abstracts of the sensor
measurements.

[0014] The one or more sensors may include at least one
environmental sensor and at least one biometric sensor and
the sensor measurements include both biometric data of the
user from the at least one biometric sensor and environmen-
tal data of an environment associated with the user from the
at least one environmental sensor. The environmental data
may provide context for the biometric data. The biometric
data may be of various types such as pulse data and inertial
data.

[0015] According to another aspect, a method for popu-
lating an electronic health record utilizing wireless earpieces
is provided. The method includes providing the wireless
earpieces. The wireless earpieces are provided by making
them available, selling them, obtaining them, or otherwise
providing them. The method includes identifying a user of
the wireless earpieces. This may be performed in various
ways such as biometrically such as voice identification,
receiving a password or pass phrase, or otherwise identify-
ing the user of the wireless earpieces. It is contemplated, that
a set of wireless earpieces may have only one user and in
such cases identifying the wireless earpieces is sufficient to
identify the user. The method further provides for perform-
ing sensor measurements of the user utilizing sensors of the
wireless earpieces. The sensors may include at least one
biometric sensor and at least one environmental sensor. The
method may further include analyzing the sensor measure-
ments to store in the electronic health record and generating
a summary of the sensor measurements. The method may
further include storing the sensor measurements in the
memory of the wireless earpieces, associating the sensor
measurements with the electronic health record of the user
using biometric sensor measurements, populating the elec-
tronic health record of the user with the sensor measure-
ments, and sending communications including information
from the electronic health record from the wireless earpieces
to another device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a pictorial representation of a communi-
cation system according to one aspect.

[0017] FIG. 2 is a pictorial representation of the wireless
earpieces of the communications system of FIG. 1.

[0018] FIG. 3 illustrates a pair of wireless earpieces posi-
tioned within external auditory canals of a user.

[0019] FIG. 4 is a block diagram of wireless earpieces.
[0020] FIG. 5 is a flowchart of a process for populating
electronic records utilizing wireless earpieces.
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[0021] FIG. 6 is a flowchart of a process for populating
electronic records between devices utilizing wireless eat-
pieces.

[0022] FIG. 7 is a flowchart of another process for popu-

lating electronic records between devices utilizing wireless
earpieces.

DETAILED DESCRIPTION

[0023] The present invention provides for generating and/
or creating electronic health records (EHRs) from biometric
data of wireless earpieces. The EHRs may be populated
utilizing user, environmental, inertial, physiological, bio-
logical, device specific information, readings, or biometrics
measured by the wireless earpieces. The EHRs may be
stored locally by the wireless earpieces or the associated
biometric information may be communicated to one or more
additional wireless earpieces, computing, communications,
or medical devices.

[0024] In one embodiment, the wireless earpieces 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, cam-
era, vehicles, entertainment, and medical devices. The per-
sonal area network may utilize any number of wired, wire-
less, 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,
7Z-Wave, ZigBee, Wi-Fi, ANT+, near field magnetic induc-
tion (NFMI), or other applicable radio frequency signals. In
one embodiment, the personal area network may move with
the user, such as between rooms in an apartment, business
office, hospital, residence, or care facility.

[0025] The wireless earpieces may include any number of
sensors for measuring user biometrics, such as pulse rate,
blood oxygenation, temperature, calories expended, voice
and audio output, and orientation (e.g., body, head, etc.). The
sensors may also determine the user’s location, position,
velocity, impact levels, and so forth. The sensors may also
receive user input and convert the user input into commands
or selections made across the personal devices of the per-
sonal area network. For example, the user input detected by
the wireless earpieces may include voice commands, head
motions, finger taps, finger swipes, motions or gestures, or
other user inputs sensed by the wireless earpieces. The user
input may be determined and converted into commands that
may be sent to one or more external devices, such as a tablet
computer, smart phone, or so forth. The user input may be
particularly important for users that may not be able to
coherently speak or move enough to request help or assis-
tance (e.g., reach a nurse call button, access a cell phone,
etc.).

[0026] The wireless earpieces may also measure environ-
mental or other data. For example, common environmental
data may include temperature, barometric pressure, humid-
ity, radiation, wind speed, altitude, exterior noise level, and
so forth. The wireless earpieces may also receive measure-
ments from third party devices that may include any number
of sensors, such as smart watches, fitness trackers, pace-
makers, cell phones, and so forth.
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[0027] The EHRs allows the user to track and monitor any
number of biometric, inertial, physiological and environ-
mental measurements applicable to the user for personal use,
including monitoring weight loss, tracking activity perfor-
mance or monitoring health issues. The EHRs may be
compiled over time or may represent a brief or limited
sample of measurements or biometrics. The EHRs may
represent minutes, hours, days, months, or even years of
data. The user/wearer of the wireless earpieces may specify
the data captured and integrated with the EHRs. In one
embodiment, user preferences, settings, configurations, or
parameters may be utilized to control how information and
data is utilized to generate EHRs.

[0028] FIG. 1 is a pictorial representation of a communi-
cation system 100 in accordance with an illustrative embodi-
ment. In one embodiment, the communication system 100
may represent a personal area network utilized by one or
more users. The communication system 100 may also rep-
resent any number of systems, environments, or networks in
which a user may utilize the described devices and compo-
nents. For example, an environment 101 may be represen-
tative of a school, apartment, hospital, care facility, nursing
home, residence, office building, or so forth. The environ-
ment 101 may be a location wherein the user 102 spends a
substantial amount of time. The environment 101 may be a
monitored environment or may be a location where the user
is solely present.

[0029] In one embodiment, the communication system
100 may include a user 102 utilizing wireless earpieces 104
and communicating with a communications device 106. The
wireless earpieces 104 may communicate with the commu-
nications device 106 through a wireless signal 105. The
wireless earpieces 104 are shown as worn and separately
from their positioning within the ears of the user 102 for
purposes of visualization.

[0030] In one embodiment, the wireless earpieces 104
include a frame shaped to fit substantially within the ear of
the user 102. The frame is a support structure that at least
partially encloses and houses the electronic components of
the wireless earpieces 104. The frame may include one or
more sleeves configured to fit the inside of the ear of the user
102. The sleeves may have extremely tight tolerances to fit
the size and shape of the ear of the user 102. In another
embodiment, the sleeves may be custom built. In some
applications, temporary adhesives or securing mechanisms
(e.g., clamps, straps, extenders, etc.) may be utilized to
ensure that the wireless earpieces 104 remain in the ears of
the user 102 even during the most rigorous and physical
activities. For example, the wireless earpieces 104 may be
utilized in wet or humid environments, during sports, or so
forth. The wireless earpieces 104 may be configured to play
music or audio, receive and make phone calls, or other
communications, activate and communicate with a digital
assistant (e.g., Siri, Cortana, Alexa, smart assistant, etc.),
determine ambient environmental conditions (e.g., tempera-
ture, altitude, location, 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.

[0031] In one embodiment, the user 102 is one of a group,
team, or association of individuals participating in a com-
mon activity, event, game, or another happening. For
example, the user 102 may represent one of a team coaches
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serving in a remote location. In one embodiment, the user
102 may remove the wireless earpieces 104 and place them
in the ears of an athletic player to monitor the athletic
players biometrics during practice to insure the biometric
data is in satisfactory ranges. The biometrics from the user
102 or an athletic player as described in the example may be
utilized to generate EHRs. These records may be utilized for
the good of the user 102 or individual wearing the wireless
earpieces 104.

[0032] Inanother embodiment, the user 102 may represent
one individual of a team working jointly on a project, event,
or operation. The user 102 may be able to communicate with
one other users directly or indirectly utilizing the wireless
earpieces 104. The communications system 100 may include
any number of networks, repeaters, or extenders for extend-
ing the range and accessibility of the wireless earpieces 104.
The communications device 106 may receive biometric,
inertial, biological, physiological, or environmental infor-
mation for the user 102 enabling a single person or group too
monitor the status and condition of the user 102. In other
embodiments, the biometric data acquired for the user 102
for the corresponding wireless earpieces 104 may be sent
remotely to any number of devices or systems. For example,
the data may be archived in one or more remote servers and
databases as an EHR for subsequent retrieval through a
cloud network and interface. The EHRs may then be used for
analysis, diagnosis, treatment formulation, real-time moni-
toring, and so forth. The information reported by the wire-
less earpieces 104 may be sent to a designated caregiver,
relatives of each of the user 102, or other designated
contacts. For example, a potentially dangerous impact
detected by the wireless earpieces 104 for the user 102 may
be reported to a caregiver utilizing the communications
device 106.

[0033] The wireless earpieces 104 may be utilized for
monitoring, diagnosis, early detection, and treatment of the
user 102 based on an injury (e.g., head strike, hit, crash,
accident, fall, etc.) or other detected health event (e.g.,
overheating, hypothermia, heart attack, stroke, seizure,
asthma attack, electrocution, etc.). The wireless earpieces
104 may also detect a particular sound pattern or audio, such
as a user groaning, screaming, or other audio event that may
be associated with physical distress, a potential injury, or
health event. The wireless earpieces 104 may include a
library stored within their respective memories including
one or more thresholds, values, user profiles, or data, for
determining whether the user may be experiencing an injury
or health event. In one embodiment, the user profile may
specify the age, gender, weight, height, ethnicity, health
conditions, activity level, and so forth.

[0034] The devices of the communication system 100 may
include any number of devices, components, or so forth that
may communicate with each other directly or indirectly
through a wireless (or wired) connection, signal, or link,
such as the wireless signals 105. The communications
system 100 may be a network and may include any number
of network components and devices, such as routers, serv-
ers, signal extenders, intelligent network devices, computing
devices, or so forth. In one embodiment, the network of the
communications system 100 represents a personal area
network as previously disclosed. Communications, such as
the wireless signals 105, within the communication system
100 may occur through the network or may occur directly
between devices, such as the wireless earpieces 104 and the
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communications device 106 (e.g., direct communication of
the wireless signal 105) or between the wireless earpieces
102 and the logging device 108 (indirect communication
through a Wi-Fi network utilizing the wireless signal 105).
In one embodiment, the communications system 100 may
communicate with or include a wireless network, such as a
Wi-Fi, cellular (e.g., 3G, 4G, 5G, PCS, GSM, etc.), Blu-
etooth, or other radio frequency network. The communica-
tions system 100 may also communicate with any number of
hard wired networks, such as local area networks, coaxial
networks, fiber-optic networks, or so forth. Communications
within the communication system 100 may be operated by
one or more users, service providers, or network providers.
[0035] As noted, both the wireless earpieces 104 as well as
wearable or implantable devices utilized by the user 102
may include a number of sensors including touch sensors,
optical sensors, pulse oximeters, microphones, accelerom-
eters, gyroscopes, global positioning chips, and so forth for
detecting the biometrics, motion, location, and activities of
the user. The information may be utilized to coordinate the
audio, video, text, and graphical information presented to
the user 102 (as well as the communications device 106) by
the respective wireless earpieces 104. In one embodiment,
the user 102 may program the wireless earpieces 104 to
perform specific activities in response to a specific biometric
reading, user motion, command or audio signal, or other
action. For examples, the user 102 may configure the
wireless earpieces 104 (directly or indirectly through a user
interface of a computing device communicating with the
wireless earpieces 104) to send a concussion alert in
response to sensing forces above a specified level applied to
the head of the user 102.

[0036] Any number of user and environmental conditions
may be utilized to generate alerts or other communications.
The alerts may also be played audibly to the user 102. For
example, the user may be played an alert indicating “you
may be dehydrated, consider drinking water and taking a
break™, or “you just experience a significant impact, are you
injured?” These same informational alerts may be commu-
nicated as text or audio to the wireless device 106 and/or the
logging device 108. The wireless ecarpieces 104 as well as
the communications device 106 may include logic for auto-
matically communicating an alert in response to events, such
as the user’s 102, pulse stopping or slowing significantly
(e.g., tracking sleep or rest patterns). Thus, the communi-
cation system 100 may be adapted to the needs and desires
of the user 102.

[0037] In one embodiment, the communications device
106 may utilize short-range or long-range wireless commu-
nications to communicate with the wireless earpieces 104
through the wireless signal 105 or devices of the commu-
nications system 100 through the wireless signal 105. For
example, the communications device 106 may include a
Bluetooth, and cellular transceiver within the embedded
logical components. For example, the wireless signal 106
may be a Bluetooth, Wi-Fi, NFMI, Zigbee, Ant+, or other
short range wireless communication.

[0038] The communications device 106 may represent any
number of wireless or wired electronic communications or
computing devices, such as smart phones, laptops, desktop
computers, control systems, tablets, displays, gaming
devices, music players, personal digital assistants, vehicle
systems, or so forth. The logging device 108 may represent
any number of monitoring devices, such as personal com-
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puters (utilizing any number of monitoring applications),
sleep analysis machines, athletic training devices, heart rate
monitors, electrocardiogram machines, stress systems, diag-
nostic ultrasounds, pumps, lasers, diagnostic medical equip-
ment, medical imaging, equipment, physical therapy
machines, and so forth.

[0039] The communications device 106 and logging
device 108 may communicate with the wireless earpieces
104 utilizing any number of wireless connections, standards,
or protocols (e.g., near field communications, Bluetooth,
Wi-Fi, wireless Ethernet, etc.). For example, the communi-
cations device 106 may be a touch screen cellular phone that
communicates with the wireless earpieces 104 utilizing
Bluetooth communications. The communications device
106 may implement and utilize any number of operating
systems, kernels, instructions, or applications that may make
use of the sensor data or user input received from the
wireless earpieces 104. For example, the communications
device 106 may represent any number of Android, i0S,
Windows, open platforms, or other systems. Similarly, the
communications device 106, the logging device 108, or the
wireless earpieces 104 may include a number of applications
that utilize the user input, biometric data, inertial data,
physiological data, biological data, environmental data and
other feedback from the wireless earpieces 104 to generate,
edit, and display applicable information and data from
electronic records, control the applications, play audible or
tactile alerts, or make other selections. For example, bio-
metric information (including, high, low, average, or other
values) may be processed by the wireless earpieces 104, the
communications device 106, or the logging device 108 to
display experienced forces, heart rate, blood oxygenation,
altitude, speed, distance traveled, calories burned, or other
applicable information.

[0040] In one embodiment, the wireless device 106 may
include any number of input components and sensors (e.g,,
similar to those described with regard to the wireless ear-
pieces 104) that may be utilized to augment the input and
sensor readings of the wireless earpieces 104. For example,
a microphone of the wireless device 106 may determine an
amount and type of ambient noise. The noise may be
analyzed and utilized to filter the sensor readings made by
the wireless earpieces 104 to maximize the accuracy and
relevance of the sensor measurements of the wireless ear-
pieces 104. For example, the wireless earpieces 104 may
adjust the microphone sensitivity or filter out background
noise based on measurements performed by the communi-
cations device 106. Filtering, tuning, and adaptation for the
sensor measurements may be made for signal noise, elec-
tronic noise, or acoustic noise, all of which are applicable in
the communication system 100. Sensor measurements made
by either the wireless earpieces 104 or communications
device 106 may be communicated with one another in the
communication system 100. As noted, the communications
device 106 is representative of any number of personal
computing, communications, exercise, medical, or entertain-
ment devices that may communicate with the wireless
earpieces 104.

[0041] With respect to the wireless earpieces 104, sensor
measurements or user input may refer to measurements
made by one or both wireless earpieces 104 in a set. For
example, the right wireless earpieces 104 may determine
that the user may have experienced a concussive event even
though the event was not detected by the left wireless



US 2018/0277238 Al

earpiece 104. The wireless earpieces 104 may also switch
back and forth between sensors of the left and right wireless
earpieces 104 in response to varying noise, errors, or more
accurate signals for both of the wireless earpieces 104. As a
result, the clearest sensor signal may be utilized at any given
time. In one embodiment, the wireless earpieces 104 may
switch sensor measurements in response to the sensor mea-
surements exceeding or dropping below a specified thresh-
old. In one embodiment, the wireless earpieces 104 may be
split between multiple users to monitor their condition
simultaneously.

[0042] The user 102 may also have any number of wear-
able or implantable medical devices that may communicate
with the wireless earpieces 104, wireless device 106, or the
logging device 108. In one embodiment, the range of a
wearable or implantable device may be sufficient to be read
by the wireless earpieces 104, but insufficient to communi-
cate with the wireless device 106 or the logging device 108.
As a result, the wireless earpieces may temporarily or
permanently store information as well as relaying biometric
data from the wearable or implantable devices to generate
and update electronic records.

[0043] The user 102 may be wearing or carrying any
number of sensor-enabled devices, such as heart rate moni-
tors, pacemakers, smart glasses, smart watches or bracelets
(e.g., Apple watch, Fitbit, etc.), or other sensory devices that
may be worn, attached to, or integrated with the user 102.
The data and information from the external sensor devices
may be communicated to the wireless earpieces 104. In
another embodiment, the data and information from the
external sensor devices may be utilized to perform addi-
tional processing of the information sent from the wireless
earpieces 104 to the communications device 106 and/or
logging device 108.

[0044] The sensors of the wireless earpieces 104 may be
positioned at enantiomeric locations. For example, a number
of colored light emitting diodes may be positioned to
provide variable data and information, such as heart rate,
respiratory rate, and so forth. The data gathered by the LED
arrays may be sampled and used alone or in aggregate with
other sensors. As a result, sensor readings may be enhanced
and strengthened with additional data.

[0045] In another embodiment, the wireless earpieces 104
may represent or communicate with other wireless devices
that may be ingested or implanted into a user. For example,
the described electronics may be endoscopic pills, pacemak-
ers, tracking devices, contact lenses, oral implants, bone
implants, artificial organs, or so forth.

[0046] FIG. 2 is a pictorial representation of the wireless
earpieces of the communications system of FIG. 1 in accor-
dance with an illustrative embodiment. FIG. 2 illustrates one
example of a wearable device in the form of a set of wireless
earpieces 104 including a left wireless earpiece 110 and a
right wireless earpiece 112. Each of the wireless earpieces
110, 112 has a housing 114, 116 which may be in the form
of a protective shell, frame or casing and may be an
in-the-ear earpiece housing. A left infrared through ultravio-
let spectrometer 118 and right infrared through ultraviolet
spectrometer 120 is also shown. Air microphones 122, 124
are also shown. Note that the air microphones 122, 124 are
outward facing such that the air microphones 122, 124 may
capture ambient environmental sound. It is to be understood
that any number of microphones may be utilized in the
illustrative embodiments.
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[0047] FIG. 3 is a pictorial representation of the wireless
earpieces of the communications system of FIG. 1. FIG. 3
illustrates wireless earpieces 110, 112 positioned within an
ear of an individual or user when worn. The wireless
earpieces 110, 112 each fit at least partially into external
auditory canals 126, 128 of the user. A tympanic membrane
130, 132 is shown at the end of the external auditory canal
126, 128. Note that given the placement of each earpiece
110, 112 at least partially within the external auditory canal,
one or more speakers of each earpiece 110, 112 is in very
close proximity to the tympanic membrane 130, 132. Given
the nature of ear canal earpieces, the ability to spatially
localize the sound origin within a three-dimensional envi-
ronment is heightened. This allows the user to experience
the programming from different points of view, or alterna-
tively, to focus on a particular position within the three-
dimensional sound sphere. Through the use of appropriate
algorithms, the user is able to select a position within the
sound sphere for increased immersive effect. Alternatively,
instead of selecting the position within the sound sphere, the
programming may drive this selection.

[0048] The wireless earpieces 110, 112 further include any
number of internal microphones, such as ear-bone micro-
phones 134, 136. The ear-bone microphones 134, 136 may
represent ear-bone or bone conduction microphones. The
ear-bone microphones 134, 136 may sense vibrations,
waves, or sound communicated through the bones and tissue
of the user’s body (e.g., skull). The ear-bone microphones
134, 136 and the external microphones previously described
may work together to create an accurate sound profile.

[0049] FIG. 4 is a block diagram of wireless earpieces 104
in accordance with an illustrative embodiment. The descrip-
tion of the components, structure, functions, and other
elements of the wireless earpieces 104 may refer to a left
wireless earpiece, a right wireless earpiece, or both wireless
earpieces 104 as a set or pair. All or a portion of the
components shown for the wireless earpieces 104 may be
included in each of the wireless earpieces. For example,
some components may be included in the left wireless
earpiece, but not the right wireless earpiece and vice versa.
In another example, the wireless earpieces 104 may not
include all the components described herein for increased
space for batteries or so forth. The wireless earpieces may
include one or more light emitting diodes (LEDs) 138
electrically connected to a processor 140 or other intelligent
control system.

[0050] The processor 140 is the logic that controls the
operation and functionality of the wireless earpieces 104.
The processor 140 may include circuitry, chips, and other
digital logic. The processor 140 may also include programs,
scripts, and instructions that may be implemented to operate
the various components of the wireless earpieces 104. The
processor 140 may represent hardware, software, firmware,
or any combination thereof. In one embodiment, the pro-
cessor 140 may include one or more processors or logic
engines. For example, the processor 140 may represent an
application specific integrated circuit (ASIC) or field pro-
grammable gate array (FPGA). The processor 140 may
utilize information from the sensors 142 to determine the
biometric information, data, and readings of the user. The
processor 140 may utilize this information and other criteria
to inform the user of the biometrics (e.g., audibly, through an
application of a connected device, tactilely, etc.) as well as
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communicate with other electronic devices wirelessly
through the transceivers 144, 146, 148.

[0051] The processor 140 may also process user input to
determine commands implemented by the wireless earpieces
110 or sent to the wireless earpieces 112 through the
transceivers 144, 146, 148. Specific actions may be associ-
ated with biometric data thresholds. For example, the pro-
cessor 140 may implement a macro allowing the user to
associate biometric data as sensed by the sensors 142 with
specified commands, alerts, and so forth. For example, if the
temperature of the user is above or below high and low
thresholds, an audible alert may be played to the user and a
communication sent to an associated logging, monitoring,
tracking, or medical device for communication to one or
more coaches, parents, guardians, administrators, medical
professionals, and so forth.

[0052] A memory 150 is a hardware element, device, or
recording media configured to store data or instructions for
subsequent retrieval or access at a later time. The memory
150 may represent static or dynamic memory. The memory
150 may include a hard disk, random access memory, cache,
removable media drive, mass storage, or configuration suit-
able as storage for data, instructions, and information. In one
embodiment, the memory 150 and the processor 150 may be
integrated. The memory may use any type of volatile or
non-volatile storage techniques and mediums. The memory
150 may store information related to the status of a user,
wireless earpieces 104, interconnected electronic device,
and other peripherals, such as a wireless device, smart
glasses, smart watch, smart case for the wireless earpieces
104, wearable device, and so forth. In one embodiment, the
memory 150 may display instructions, programs, drivers, or
an operating system for controlling the user interface includ-
ing one or more LEDs or other light emitting components,
speakers, tactile generators (e.g., vibrator), and so forth. The
memory 150 may also store the thresholds, conditions,
biometric data (e.g., biometric and data library) associated
with biometric events, inertial data, biological data, physi-
ological data, or environmental data.

[0053] The processor 140 may also be electrically con-
nected to one or more sensors 142. In one embodiment, the
sensors 142 may include inertial sensors 152, 154 or other
sensors that measure acceleration, angular rates of change,
velocity, and so forth. For example, each inertial sensor 152,
154 may include an accelerometer, a gyro sensor or gyrom-
eter, a magnetometer, a potentiometer, or other type of
inertial sensor.

[0054] The sensors 142 may also include one or more
contact sensors 156, one or more bone conduction micro-
phones 134/136, one or more air conduction microphones
122/124, one or more chemical sensors 158, a pulse oxime-
ter 160, a temperature sensor 162, or other physiological or
biological sensors 164. Further examples of physiological or
biological sensors 164 include an alcohol sensor 166, glu-
cose sensor 168, or bilirubin sensor 170. Other examples of
physiological or biological sensors 164 may also be included
in the wireless earpieces 104. These may include a blood
pressure sensor 172, an electroencephalogram (EEG) 174,
an Adenosine Triphosphate (ATP) sensor 176, a lactic acid
sensor 178, a hemoglobin sensor 180, a hematocrit sensor
182, or other biological or chemical sensor. The sensors may
also include environmental sensors 184. These may include
temperature sensors, barometric pressure sensors, humidity
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sensors, radition sensors, wind speed sensors, altitude sen-
sors, exterior noise level sensors, and so forth.

[0055] A spectrometer 118/120 is also shown. The spec-
trometer 118/120 may be an infrared (IR) through ultraviolet
(UV) spectrometer although it is contemplated that any
number of wavelengths in the infrared, visible, or ultraviolet
spectrums may be detected (e.g., X-ray, gamma, millimeter
waves, microwaves, radio, etc.). In one embodiment, the
spectrometer 118/120 is adapted to measure environmental
wavelengths for analysis and recommendations, and thus,
may be located or positioned on or at the external facing side
of the wireless carpieces 104,

[0056] A gesture control interface 188 is also operatively
connected to the processor 140. The gesture control interface
188 may include one or more emitters 190 and one or more
detectors 192 for sensing user gestures. The emitters 190
may be of any number of types including infrared LEDs,
lasers, and visible light.

[0057] The wireless earpieces may also include a number
of transceivers 144, 146, 148. The transceivers 144, 146, 148
are components including both a transmitter and receiver
which may be combined and share common circuitry on a
single housing. The transceivers 144, 146, 148 may com-
municate utilizing Bluetooth, Wi-Fi, ZigBee, Ant+, near
field communications, wireless USB, infrared, mobile body
area networks, ultra-wideband communications, cellular
(e.g., 3G, 4G, 5G, PCS, GSM, etc.), infrared, or other
suitable radio frequency standards, networks, protocols, or
communications. The transceivers 144, 146, 148 may also
be a hybrid transceiver that supports a number of different
communications. For example, the transceiver 144, 146, 148
may communicate with other electronic devices or other
systems utilizing wired interfaces (e.g., wires, traces, etc.),
NFC or Bluetooth communications. For example, a trans-
ceiver 144 may allow for induction transmissions such as
through near field magnetic induction (NFMI).

[0058] Another transceiver 146 may utilize any number of
short-range communications signals, standards or protocols
(e.g., Bluetooth, BLE, UWB, etc.), or other form of radio
communication may also be operatively connected to the
processor 140. The transceiver 146 may be utilized to
communicate with any number of communications, com-
puting, or network devices, systems, equipment, or compo-
nents. The transceiver 146 may also include one or more
antennas for sending and receiving signals.

[0059] In one embodiment, the transceiver 148 may be a
magnetic induction electric conduction electromagnetic
(E/M) transceiver or other type of electromagnetic field
receiver or magnetic induction transceiver that is also opera-
tively connected to the processor 140 to link the processor
140 to the electromagnetic field of the user. For example, the
use of the transceiver 148 allows the device to link electro-
magnetically into a personal area network, body area net-
work, or other device.

[0060] In operation, the processor 140 may be configured
to convey different information using one or more of the
LEDs 138 based on context or mode of operation of the
device. The various sensors 142, the processor 140, and
other electronic components may be located on the printed
circuit board of the device. One or more speakers 194 may
also be operatively connected to the processor 404.

[0061] The wireless earpieces 104 may include a battery
196 that powers the various components to perform the
processes, steps, and functions herein described. The battery
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196 is one or more power storage devices configured to
power the wireless earpieces 104. In other embodiments, the
battery 196 may represent a fuel cell, thermal electric
generator, piezo electric charger, solar charger, ultra-capaci-
tor, or other existing or developing power storage technolo-
gies.

[0062] Although the wireless earpieces 104 shown
includes numerous different types of sensors and features, it
is to be understood that each wireless earpiece need only
include a basic subset of this functionality. It is further
contemplated that sensed data may be used in various ways
depending upon the type of data being sensed and the
particular application(s) of the earpieces.

[0063] As shown, the wireless earpieces 104 may be
wirelessly linked to any number of wireless or computing
devices (including other wireless earpieces) utilizing the
transceivers 144, 146, 148. Data, user input, feedback, and
commands may be received from either the wireless ear-
pieces 104 or the computing device for implementation on
either of the devices of the wireless earpieces 104 (or other
externally connected devices). As previously noted, the
wireless earpieces 104 may be referred to or described
herein as a pair (wireless earpieces) or singularly (wireless
earpiece). The description may also refer to components and
functionality of each of the wireless earpieces 104 collec-
tively or individually.

[0064] In some embodiments, linked or interconnected
devices may act as a logging tool for receiving information,
data, or measurements made by the wireless earpieces 104.
For example, a linked computing device may download data
from the wireless earpieces 104 in real-time. As a result, the
computing device may be utilized to store, display, and
synchronize data for the wireless carpieces 104. For
example, the computing device may display pulse rate,
blood oxygenation, blood pressure, temperature, and so
forth as measured by the wireless earpieces 104. In this
example, the computing device may be configured to receive
and display alerts that indicate a specific health event or
condition has been met. For example, if the forces applied to
the sensors 138 (e.g., accelerometers) indicates that the user
may have experienced a concussion or serious trauma, the
wireless earpieces 104 may generate and send a message to
the computing device. The wireless earpieces 104 may have
any number of electrical configurations, shapes, and colors
and may include various circuitry, connections, and other
components.

[0065] The components of the wireless earpieces 104 may
be electrically connected utilizing any number of wires,
contact points, leads, busses, wireless interfaces, or so forth.
In addition, the wireless earpieces 104 may include any
number of computing and communications components,
devices or elements which may include busses, mother-
boards, circuits, chips, sensors, ports, interfaces, cards, con-
verters, adapters, connections, transceivers, displays, anten-
nas, and other similar components.

[0066] The wireless earpieces 104 may also include physi-
cal interfaces (not shown) for connecting the wireless ear-
pieces with other electronic devices, components, or sys-
tems, such as a smart case or wireless device. The physical
interfaces may include any number of contacts, pins, arms,
or connectors for electrically interfacing with the contacts or
other interface components of external devices or other
charging or synchronization devices. For example, the
physical interface may be a micro USB port. In one embodi-
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ment, the physical interface is a magnetic interface that
automatically couples to contacts or an interface of the
computing device. In another embodiment, the physical
interface may include a wireless inductor for charging the
wireless earpieces 104 without a physical connection to a
charging device.

[0067] As originally packaged, the wireless earpieces 104
may include peripheral devices such as charging cords,
power adapters, inductive charging adapters, solar cells,
batteries, lanyards, additional light arrays, speakers, smart
case covers, transceivers (e.g., Wi-Fi, cellular, etc.), or so
forth.

[0068] FIG. 5 is a flowchart of a process for populating
EHRs utilizing wireless earpieces in accordance with an
illustrative embodiment. The process of FIG. 5 may be
implemented by one or more wireless earpieces. The wire-
less earpieces may be in communication wearable devices,
medical implants, monitors, and/or any number of commu-
nication or computing devices referred to in FIG. 5 as a
communication device for purposes of simplicity. The
method of FIG. 5 may be performed by a set of wireless
earpieces for each of the wireless earpieces individually. The
wireless earpieces may also communicate directly or indi-
rectly with the communication device through a personal
area network or other network. The process of FIG. 5 may
be performed utilizing logic of the wireless earpieces includ-
ing hardware, software, firmware, or a combination thereof.
In one embodiment, an application may be utilized to
generate and populate an EHR based on sensor measure-
ments associated with a user. In one embodiment, wireless
earpieces with different sensor arrays may be utilized by
different users, providers, and for differing circumstances of
the user. As a result, the read sensor measurements may vary
for personal use, athletic activities/facilities, office work-
spaces, and so forth.

[0069] In one embodiment, the process of FIG. 5 may
begin by linking one or more wireless earpieces with a
communications device (step 202). The wireless earpieces
may be linked with the communications device utilizing any
number of communications, standards, or protocols. For
example, the devices may be linked by a Bluetooth connec-
tion. 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. The
wireless earpieces may be linked with the communications
device and any number of other devices directly or through
a network, such as a personal area network. The wireless
earpieces and the communication device may be linked,
connected, or paired, such that any time they are within
range or approximate each other, they may begin commu-
nicating.

[0070] Next, the wireless earpieces perform sensor mea-
surements (step 204). The sensor measurements may include
performing any number of biometric, inertial, physiological,
biological and environmental measurements applicable to
the user. The measurements may be performed utilizing a
predefined sampling rate (e.g., 1 second, 100 milliseconds,
once a minute, etc.). The sensor measurements may also be
triggered in response to detected events or thresholds, such
as change in user orientation or position (e.g., change from
vertical to horizontal position), changes in velocity (e.g,,
extreme starts, stops, accelerations, etc.), high forces (e.g.,
impacts, jolts, etc.), or detected events from other sensors
worn by the user. The sensor measurements may also be
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performed in response to any number of settings, instruc-
tions, requests, feedback, programs, or so forth. The settings
may be specified by the user, an athletic coach/trainer, a
medical professional, a health monitoring program, a guard-
ian, or other authorized user. For example, an athletic coach
associated with the user may utilize a graphical user intet-
face available through the communication’s device (or other
associated device) to set the times, conditions, events, cit-
cumstances, stimuli, biometrics, location, user orientation or
other factors utilized to perform the sensor measurements.
The sensor measurements may be performed specifically to
generate or update an associated electronic record.

[0071] Next, the wireless earpieces analyze the sensor
measurements (step 206). The sensor measurements may be
processed or otherwise evaluated by the wireless earpieces.
For example, one or more processors of the wireless ear-
pieces may process the incoming sensor data measurements.
For example, the analysis may include determining or veri-
fying one of a potential number of users utilizing the
wireless earpieces. To further illustrate, an EHR may only be
generated and updated for a child previously associated with
the wireless earpieces (e.g., a user profile has been estab-
lished). The analysis may also include processing raw data
from the wireless earpieces to generate values, data, or other
input that may be integrated with the electronic record. The
sensor measurements are processed for subsequent analysis,
determinations, or decisions, implemented by the wireless
earpieces.

[0072] The analysis or processing of the sensor measure-
ments (step 206) may also provide for generating a summary
of the sensor measurements or an analysis of the sensor
measurements. The summary may take on one of numerous
types of forms. For example, the summary may include low
and high sensor readings for a particular time period. The
summary may include an average sensor reading over a
particular time period. The summary may include sensor
data from environmental sensors as well as biometric sen-
sors in order to assist one in interpreting the biometric data.
For example, data from the environmental sensors may
include lighting conditions, ambient sound levels, ambient
temperature, location, or other information. The summary
may also indicate the number of sensor readings, or other
information used to describe the data set whether quantita-
tively or qualitatively. The ability to have both environmen-
tal data and biometric data provides additional context for
the electronic health record. In one aspect, both the under-
lying data as well as the summary is including within an
electronic health record so that additional analysis may be
performed with the best available data if needed, but making
basic information such as that included in the summary
readily available and easily accessible as not all electronic
health record systems may be configured to interpret it.

[0073] Next, the wireless earpieces associate the sensor
measurements and the summary of the sensor measurements
(if present) with an EHR (step 208). The sensor measure-
ments of step 208 may represent the analyzed or processed
measurements as performed during step 206 (e.g., values,
data points, information, etc.). In one embodiment, the
wireless earpieces may associate the identified user with an
associated EHR. Any number of names, identifiers, profiles
or other information included in or integrated with the
wireless earpieces or the EHR may be utilized to ensure that
the sensor measurements are associated with the correspond-
ing EHR. It is to be further understood the wireless earpieces
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may store identifying information about the user which may
be used in generating the electronic health record. The
identifying information may include a patient identifier or
universal patient identifier, a name of the patient/user, a date
of birth of the patient/user, a social security number or other
government issued identifier for the patient/user or combi-
nations of identifying information so that certainty regarding
the identity of the user is provided. It is to be understood that
more than one piece of identifying information may be
present. It is contemplated that in some instances the wire-
less earpieces may have more than one user and in other
cases the wireless earpieces may have a single user.
[0074] Next, the wireless earpieces populate the electronic
record with the sensor measurements (step 210). The EHR
may be populated or updated utilizing real-time measure-
ments, at specified intervals, utilizing queued/saved data, or
so forth. In one embodiment, an electronic record may be
generated for the user. For example, during any of the steps
of FIG. 5, an EHR may be created for a specified user. A
template, form, database, web/cloud interface, or other
specified information may be utilized to create the blank
electronic record for the user. In another embodiment, the
EHR may already exist for the user, and thus, the electronic
record may be further populated with data during step 210.
For example, heart rate, temperature, blood pressure, and
motion of the user may be associated with particular fields,
parameters, or settings and may specify a date/time of the
sensor measurements. Additional data may also be associ-
ated with the EHR, such as position, orientation, location,
additional users proximate or in communication with the
user, and other applicable information. In one embodiment,
the EHR may be populated as an automated process. In
another embodiment, the EHR may be updated in response
to one or more biometric thresholds associated with the user
being exceeded. The wireless earpieces may populate all of
the EHR or only data fields or portions of the EHR associ-
ated with the sensor measurements.

[0075] Next, the wireless earpieces send communications
including the EHR to at least the communications device
(step 212). The wireless earpieces may send the EHR to any
number of specified or default users, devices, systems,
equipment, components, or so forth. For example, the EHR
may be communicated to a wireless device, such as a smart
phone. The smart phone may then relay the EHR to a server,
monitoring system, web/cloud interface, or so forth. As a
result, an athletic coach associated with the user may be able
to view the most recent data, information, values, and
updates of the electronic record as associated biometric data,
inertial data, physiological data, biological data, or environ-
mental data is captured by the wireless earpieces. In another
example, the EHR may be sent directly to a tablet of an
athletic coach. The EHR may be displayed utilizing an
application that presents the EHR visually (e.g., graphs,
charts, thresholds, trends, averages, data points, etc.), math-
ematically, audibly, or so forth.

[0076] FIG. 6 is a flowchart of a process for populating
EHRs between devices utilizing wireless earpieces in accor-
dance with an illustrative embodiment. The process of FIGS.
6 and 7 may be implemented by wireless earpieces 104 and
a communications device 106. Many of the steps and
description associated with FIG. 5 are similarly applicable to
FIGS. 6 and 7.

[0077] In one embodiment, the process may begin by
linking the wireless earpieces 104 with the communications
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device 106 (step 302). As previously noted, any number of
standards, protocols, or signals may be utilized to connect,
associate, or link the wireless earpieces 104 with the com-
munications device 106.

[0078] Next, the wireless earpieces 104 perform sensor
measurements (step 304). In addition, to the wireless ear-
pieces 104, sensor measurements may be taken by the
communications device 106, implantable devices, wearable
devices (e.g., smart or biometric watches, wristbands, head-
bands, jewelry, etc.).

[0079] Next, the wireless earpieces 104 process the sensor
measurements (step 306). During step 306, the wireless
earpieces 104 may process the raw data into a format that
may be utilized by the communications device 106. For
example, the wireless earpieces 104 may convert the raw
data into data, values, or information that may be more
easily inserted into EHR. In one example, the processing
may include associating a time stamp with the biometrics
read by the wireless earpieces 104. As a result, an athletic
coach reading the EHR may have a time and date associated
with biometric data of interest. In other embodiments, the
wireless earpieces 104 may further associated information,
such as location, orientation, position, user detected activity,
user voice output (e.g., speech recordings, voice-to-text
translations, stress levels, amplitude, frequency, etc.). The
information shared by the wireless earpieces 104 1is
approved by the user or a guardian of the user. The wireless
earpieces 104 may also process the sensor measurements
into a format that is more easily communicated to the
communications device 104 which may include packetiza-
tion, frame generation, signal processing and preparation,
data encryption, digital-to-analog conversion, data compres-
sion, modulation, coding, and so forth.

[0080] Next, the wireless earpieces 104 send the sensor
measurements to the communications device 106 (step 308).
The sensor measurements may be communicated to the
communication device 106 as well as any number of other
devices, simultaneously, sequentially, concurrently, or so
forth.

[0081] Next, the communications device 106 receive the
sensor measurements (step 310). An established link, con-
nection, or signals may be utilized to communicate the
sensor measurements during step 310. In one embodiment,
the communications are performed directly utilizing a sig-
nal, such as Bluetooth, Wi-Fi, or so forth.

[0082] Next, communications device 106 associates the
sensor measurements with an electronic record. In one
embodiment, the wireless earpieces 104 may have been
associated with a particular user. For example, device iden-
tifiers for the wireless earpieces 104 may be associated with
an EHR to ensure that information is properly recorded,
authenticated, stored, and subsequently accessed. In one
embodiment, user biometrics (e.g., voice authentication,
skin conductivity, fingerprint analysis, etc.) may be utilized
by the wireless earpieces 104 to associate the user with the
wireless earpieces 104 and the sensor measurements with an
associated EHR.

[0083] Next, the communications device 106 displays and
communicates the EHR as specified (step 314). The EHR
may be communicated to users and devices designated by
the user, authorized guardians, authorized athletic coaches,
authorized medical professionals, or authorized physical
therapists and so forth.
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[0084] In additional embodiments and steps, the wireless
earpieces or the communications device 106 may determine
whether sensor measurement thresholds are exceeded. The
wireless earpieces may include any number of thresholds,
including, high and low thresholds for measurements, such
as forces experienced by the user, acceleration, temperature,
pulse rate, blood oxygenation, blood pressure, and so forth.

[0085] Inresponse to determining the sensor measurement
thresholds are exceeded, the wireless earpieces may send
communications regarding the user’s condition to the com-
munications device for recording in the EHR. For example,
the communications may be an alert, status update, warning,
or other similar information. In one embodiment, the com-
munication may be an alert indicating that the user may have
experienced a concussion. Likewise, the communication
may indicate that the user’s temperature has exceeded a
threshold and may be experiencing overheating. The infor-
mation from the wireless earpieces may be particularly
valuable for users, such as athletes or athletic coaches. For
example, the wireless earpieces may be utilized while train-
ing to ensure that a patient’s heart rate does not spike. The
communications device 106 may be monitored by athletic
trainers/coaches, medical professionals, guardians, health
services groups, parents, or other monitoring groups to
ensure the safety of the user. Additional sensors may be
utilized as needed to monitor the user and verify measure-
ments before one or more actions are performed. For
example, additional measurements may be taken by a smart
watch, or chest strap worn by the user. In another example,
a pacemaker of the user may provide additional data regard-
ing pulse, heart rhythm, and other applicable or measured
information.

[0086] FIG. 7 is a flowchart of another process for popu-
lating EHRs between devices utilizing wireless earpieces in
accordance with an illustrative embodiment. The process of
FIG. 7 may begin by receiving user input to create an
electronic record with specified fields (step 402). In one
embodiment, the fields may correspond to biometric data,
user data, biological data, physiological data, environmental
data, or other information or data that may be read, acquired,
measured, or retrieved by the wireless earpieces or associ-
ated electronic devices (e.g., cell phone, smart watch, heart
rate monitor, pedometer, etc.). The EHRs may be created
utilizing the wireless earpieces, such as through verbal
commands, or through an application, interface, program,
script, macro, or other instructions that may be executed by
a smart phone, tablet, home computer, laptop, or other
computing or communications device associated with the
wireless earpieces.

[0087] Next, the wireless earpieces receive user prefer-
ences for performing sensor measurements (step 404). The
user preferences may specify what sensor measurements are
made, how they are made, and when the sensor measure-
ments are made. For example, the user preferences may
specify that the user’s vitals are taken once every 30 seconds
and include temperature, pulse rate, blood pressure, and
blood oxygenation. In another example, the user preferences
may specify that cadence, distance travelled, and average
heart rate are tracked anytime a biking feature is activated.
The user preferences may specify any number of measure-
ments that are performed with respect to the user, environ-
ment, wireless earpiece performance and communication,
wireless device performance, and so forth.
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[0088] Next, the wireless earpieces perform the sensor
measurements utilizing the user preferences (step 406).
[0089] Next, the wireless earpieces analyze the sensor
measurements (step 408). The wireless earpieces may per-
form all of the analysis or may prepare and format the data
to be offloaded to an associated electronic device, such as a
cell phone, laptop, or medical diagnostic device, to perform
the full or more detailed analysis.

[0090] Next, the wireless earpieces associate the sensor
measurements with an EHR (step 410). During step 410, the
specified fields of the EHR are filled. The EHRs may be
updated over time with new measurements.

[0091] Next, the wireless earpieces populate the EHR with
the sensor measurements (step 412). The EHR may be
populated according the user input and user preferences. In
one embodiment, the user input of step 402 may be all or a
portion of the user preferences of step 404.

[0092] Next, the wireless earpieces send communications
including information in the EHR (step 414). In one embodi-
ment, the EHR may be communicated according to user
preferences. For example, the EHR may be audibly com-
municated to a wearer of the wireless earpieces as well as
communicated to a smart phone linked via Bluetooth/apps
with the wireless earpieces. All or portions of the EHR (e.g,,
fields, text, data, etc.) may be communicated during step
414.

[0093] The illustrative embodiments provide a system,
method, personal area network, and wireless earpieces for
communicating an EHR including sensor measurements to
one or more externally connected devices. The sensor mea-
surements are utilized to update EHRs, send communica-
tions, updates, alerts, or other information relative to the
condition of the user as well as the user’s environment. In
one embodiment, the sensor measurements may be updated
on the wireless earpieces or sent to a remote device to update
the EHR. The illustrative embodiments may be utilized to
monitor, protect, diagnose, treat, and train the user based on
one or more sensor measurements that are made.

[0094] Computer program code for carrying out opera-
tions of the embodiments may be written in any combination
of one or more programming languages, including an object-
oriented programming language such as Java, Smalltalk,
C++ or the like and conventional procedural programming
languages, such as the “C” programming language ot similar
programming languages. The program code may execute
entirely on a uset’s computer, partly on the user’s computer,
as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN),
a personal area network (PAN), or a wide area network
(WAN), or the connection may be made to an external
computer (e.g., through the Internet using an Intermet Set-
vice Provider).

[0095] The features, steps, and components of the illus-
trative embodiments may be combined in any number of
ways and are not limited specifically to those described. In
particular, the illustrative embodiments conteniplate numer-
ous variations in the smart devices and communications
described. 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-
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natives or exemplary aspects are considered included in the
disclosure. The description is merely examples of embodi-
ments, processes or methods of the invention. It is under-
stood that 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
objectives.

[0096] The previous detailed description is of a small
number of embodiments for implementing the invention and
is not intended to be limiting in scope. The following claims
set forth a number of the embodiments of the invention
disclosed with greater particularity.

What is claimed is:

1. A method for populating an electronic health record
using wireless earpieces, the method comprising steps of:

performing a set of sensor measurements using one or

more sensors of the wireless earpieces;

associating the sensor measurements with a user;

summarizing the set of sensor measurements using a

processor of the wireless earpieces to provide a sensor
data summary;

populating an electronic health record using the sensor

measurements, the sensor data summary, and identify-
ing information of the user.

2. The method of claim 1 wherein the identifying infor-
mation of the user comprises at least two of a patient id, a
name of the user, a date of birth of the user, and a social
security number of the user.

3. The method of claim 2 wherein the sensor data sum-
mary comprises a time period for the sensor measurements,
a high reading and a low reading for each type of sensor
measurements.

4. The method of claim 1 wherein the one or more sensors
include at least one environmental sensor and at least one
biometric sensor and wherein the sensor measurements
include both biometric data of the user from the at least one
biometric sensor and environmental data of an environment
associated with the user from the at least one environmental
sensor and wherein the environmental data provides context
for the biometric data.

5. The method of claim 4 wherein the biometric data
comprises pulse data and inertial data.

6. The method of claim 1 wherein the wireless earpieces
includes a first earpiece and a second earpiece; the first
earpiece comprising a first earpiece housing, at least one
biometric sensor disposed within the first earpiece housing,
the at least one biometric sensor being at least one of the one
or more sensors of the wireless earpieces, a wireless trans-
ceiver disposed within the first earpiece housing, the pro-
cessor operatively connected to the at least one biometric
sensor and the wireless radio transceiver, at least one micro-
phone operatively connected to the processor, an inertial
sensor operatively connected to the processor, a memory
operatively connected to the processor.

7. A method for populating an electronic health record
utilizing wireless earpieces, comprising:

providing the wireless earpieces;

identifying a user of the wireless earpieces;

performing sensor measurements of the user utilizing

sensors of the wireless earpieces wherein the sensors
include at least one biometric sensor and at least one
environmental sensor;
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analyzing the sensor measurements to store in the elec-
tronic health record and generating a summary of the
sensor measurements;

populating the electronic health record of the user with the

sensor measurements and the summary of the sensor
measurements; and

sending the electronic health record of the user from the

wireless earpieces to another device.

8. The method of claim 7 wherein the wireless earpieces
includes a first earpiece and a second earpiece; the first
earpiece comprising a first earpiece housing, at least one
biometric sensor disposed within the first earpiece housing,
a wireless transceiver disposed within the first earpiece
housing for voice communications, an intelligent control
operatively connected to the at least one biometric sensor
and the wireless radio transceiver, at least one microphone
operatively connected to the intelligent control, an inertial
sensor operatively connected to the intelligent control, a
near field magnetic induction transceiver operatively con-
nected to the intelligent control for communication with the
second earpiece, a memory operatively connected to the

11
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intelligent control, wherein the second earpiece comprising
a second earpiece housing, at least one biometric sensor
disposed within the second earpiece housing, an intelligent
control operatively connected to the at least one biometric
sensor at least one microphone operatively connected to the
intelligent control, an inertial sensor operatively connected
to the intelligent control, a near field magnetic induction
transceiver operatively connected to the intelligent control
for communication with the second earpiece, a memory
operatively connected to the intelligent control;

9. The method of claim 7, wherein the sensor measure-
ments include at least pulse, blood pressure, temperature,
and user experienced forces.

10. The method of claim 7 wherein the summary of the
sensor measurements includes at least a high value for the
sensor measurements and a low value for the sensor mea-
surements.

11. The method of claim 10 wherein the summary
includes an average for the sensor measurements.

* ok %k
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