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SMART SOCKS

PRIORITY STATEMENT

[0001] This application claims priority to U.S. Provisional
Patent Application No. 62/562,953 titled Smart Socks filed
on Sep. 25, 2017 all of which is hereby incorporated by
reference in its entirety.

FIELD OF THE INVENTION

[0002] The embodiments relate to wearable devices. Par-
ticularly, the embodiments of the present invention relate to
wearable devices and personal electronics having on board
sensors. More particularly, but not exclusively, the illustra-
tive embodiments relate to a smart sock system.

BACKGROUND

[0003] Wearable electronics are a new class of consumer
electronic devices with excellent growth potential. Wearable
devices have focused on personal entertainment and com-
munications. For example, wearable devices may be utilized
with a cellular phone, gaming device, and other personal
electronics to perform communications, make phone calls,
play games, and perform other processes. Thus far, wearable
devices have not efficiently communicated applicable infor-
mation to a wearing user.

[0004] Developments in science and technology are pro-
viding more and more traditional products with intelligent
features. There are smart wearable products, which record a
user’s steps, positioning, calorie consumption statistics,
walking directions and other functions. Currently these
smart wearable products come in the form of smart watches,
smart bracelets worn on the arm and other smart products.
However, often people forget to wear their smart watches
and bracelets. But people very rarely forget to wear clothing.
However, there are problems with implementing smart func-
tions in clothing. For example, how to make clothing for
easy removal and laundering, yet make them intelligent.
Further, how to perform electronics and battery mainte-
nance.

SUMMARY

[0005] Therefore, it is a primary object, feature, or advan-
tage of the present invention to improve over the state of the
art.

[0006] A smart sock system in embodiments of the present
invention may have one or more of the following features:
(a) a smart sock, comprising, (1) one or more materials fitted
to at least a foot of a user, (ii) one or more integrated sensors
for measuring information associated with a user located
within the one or more materials, and (iii) a transceiver
wirelessly communicating the information, (b) one or more
wireless earpiece worn in ears of the user in operative
communication with the smart sock transceiver, (¢) a battery
powering the sensors and transceiver, and (d) a processor for
processing the information for communication through the
transceiver.

[0007] A method for utilizing a smart sock system in
embodiments of the present invention may have one or more
of the following steps: (a) receiving at least a foot of a user
in a smart sock; (b) activating one or more sensors integrated
with the smart sock, (¢) measuring biometrics and forces
associated with the user utilizing the one or more sensors,
(d) communicating the biometrics and forces to at least
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wireless earpieces worn by the user, (e) playing the biomet-
rics and the forces to the user audibly through the wireless
earpieces, and (f) communicating an alert from the smart
socks to the wireless earpieces.

[0008] A wireless earpiece in embodiments of the present
invention may have one or more of the following features:
(a) a frame for fitting in an ear of a user, (b) a processor
controlling functionality of the wireless earpiece, (¢) a
transceiver capable of communicating with at least a smart
sock wherein the processor receives biometrics and forces
associated with the user measured by one or more sensors of
the smart sock and communicated to the transceiver through
a transceiver of the smart sock, (d) a plurality of sensors
measuring biometrics associated with the user, wherein the
biometrics are compared against biometrics measured by the
smart sock to perform analysis of a body of the user, and (e)
one or more speakers audibly playing the biometrics and the
forces to the user.

[0009] One or more of these and/or other objects, features,
or advantages of the present invention will become apparent
from the specification and following claims. No single
embodiment need provide every object, feature, or advan-
tage. 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Illustrated embodiments of the disclosure are
described in detail below with reference to the attached
drawing figures, which are incorporated by reference herein.
[0011] FIG. 1 illustrates a pictorial representation of a
communications with wireless earpieces in accordance with
an embodiment of the present invention;

[0012] FIG. 2 illustrates a right wireless earpiece of a
wireless earpiece set as it relates to a user’s right ear in
accordance with an embodiment of the present invention;
[0013] FIG. 3 is a block diagram of a wireless earpiece
system in accordance with an embodiment of the present
invention

[0014] FIG. 4 is a flowchart of a process for verifying a
connection in accordance with an embodiment of the present
invention;

[0015] FIG. 5is a flowchart of a process for authenticating
biometrics in accordance with an embodiment of the present
invention;

[0016] FIG. 6 is a flowchart of a process for managing
biometric information in accordance with an embodiment of
the present invention;

[0017] FIG. 7 is a pictorial representation of a computing
system in accordance with an embodiment of the present
invention;

[0018] FIG. 8 is a pictorial representation of a smart sock
in accordance with an embodiment of the present invention;
and

[0019] FIG. 9 is a flowchart of a process for utilizing a
smart sock system in accordance with an embodiment of the
present invention.

[0020] Some of the figures include graphical and orna-
mental elements. It is to be understood the illustrative
embodiments contemplate all permutations and combina-
tions of the various graphical elements set forth in the figures
thereof.
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DETAILED DESCRIPTION

[0021] The following discussion is presented to enable a
person skilled in the art to make and use the present
teachings. Various modifications to the illustrated embodi-
ments will be clear to those skilled in the art, and the generic
principles herein may be applied to other embodiments and
applications without departing from the present teachings.
Thus, the present teachings are not intended to be limited to
embodiments shown but are to be accorded the widest scope
consistent with the principles and features disclosed herein.
The following detailed description is to be read with refer-
ence to the figures, in which like elements in different figures
have like reference numerals. The figures, which are not
necessarily to scale, depict selected embodiments and are
not intended to limit the scope of the present teachings.
Skilled artisans will recognize the examples provided herein
have many useful alternatives and fall within the scope of
the present teachings. While embodiments of the present
invention are discussed in terms of smart socks, it is fully
contemplated embodiments of the present invention could
be used in most any network and comprise most any
wearable electronic device without departing from the spirit
of the invention.

[0022] It is an object, feature, or advantage of the present
invention to provide for a smart sock.

[0023] It is an object, feature or advantage of the present
invention to provide for sock materials fitting a foot or feet
of the user.

[0024] 1t is an object feature or advantage of the present
invention to provide for integrated sensors within the sock
materials to measure biometric information associated with
a user.

[0025] It is an object, feature or advantage of the present
invention to provide a transceiver configured to wirelessly
communicate the biometric information.

[0026] It is an object, feature or advantage of the present
invention to provide a wireless earpiece configured to com-
munication with the smart sock,

[0027] Tt is an object, feature or advantage of the present
invention to provide for the activation of a smart sock when
the user inserts their foot within the sock.

[0028] It is an object, feature or advantage of the present
invention to sense biometrics and forces associated with a
user utilizing one or more sensors within a smart sock.
[0029] Tt is an object, feature or advantage of the present
invention to communicate the biometrics and forces to a
wireless earpiece being worn by the wearer of the smart
sock.

[0030] Tt is an object, feature or advantage of the present
invention to provide a wireless earpiece having a transceiver
which communicates with a smart sock.

[0031] It is an object, feature or advantage of the present
invention to provide a processor within the wireless earpiece
which receives biometrics and forces associated with a user
measured by one or more sensors of the smart sock and
communicated to the transceiver through a transceiver of the
smart sock.

[0032] A smart sock system, method, and device is dis-
cussed in detail below. The smart sock system includes a
smart sock. The smart sock includes one or more materials
fitted to at least a foot of a user. The one or more materials
include one or more integrated sensors for measuring infor-
mation associated with a user. The smart sock further
includes a transceiver wirelessly communicating the infor-
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mation. The smart sock further includes one or more wire-
less earpiece worn in ears of the user.

[0033] Another embodiment provides a method for utiliz-
ing a smart sock system. At least a foot of a user is received
in smart socks. One or more sensors integrated with the
smart sock are activated. Biometrics and forces associated
with the user are measured utilizing the one or more sensors.
The biometrics and forces are communicated to at least
wireless earpieces worn by the user. Another embodiment
provides wireless earpieces including a processor and a
memory storing a set of instructions. The set of instructions
are executed by the processor to perform the method
described above at least in part.

[0034] Another embodiment provides a wireless earpiece.
The wireless earpiece may include a frame for fitting in an
ear of a user. The wireless earpiece may also include a
processor controlling functionality of the wireless earpiece.
The wireless earpiece may also include a transceiver com-
municating with at least a smart sock. The processor
receives biometrics and forces associated with the user
measured by one or more sensors of the smart sock and
communicated to the transceiver through a transceiver of the
smart sock.

[0035] FIG. 1 illustrates a pictorial representation of a
wireless personal area network 100 in accordance with an
embodiment of the present invention. Wireless personal area
network 100, a hub system 102 including a wireless device
10, a software application 12 executable on the wireless
device 10, and a set of wireless earpieces 14, 16 worn by one
or more users. The wireless earpieces 14, 16 may reference
a set of wireless earpieces which may include, a left wireless
earpiece and/or a right wireless earpiece. Correspondingly,
references herein to wireless earpieces or a wireless earpiece
may refer to a set of wireless earpieces and/or an individual
wireless earpiece. In one embodiment, the wireless device
10 may represent a mobile phone, a tablet, a laptop, a
desktop computer, augmented reality system, virtual reality
system, or any other type of electronic device capable of
both receiving user input and interacting with outside elec-
tronic devices.

[0036] As shown, the wireless earpieces 14 may be the
hub for the other electronics in the hub system 102. The
various types of electronic or smart devices 103 of the
wireless personal area network 100 may include, but are not
limited to, a smart watch 18, a smart wristband 20, smart
socks 22, and a smart shirt 23. In one embodiment, the
devices 103 may be utilized by a single user. For example,
the wireless earpieces 14 may represent a primary set of
wireless earpieces worn by the user and the wireless ear-
pieces 16 may represent a secondary pair of wireless ear-
pieces worn or utilized as needed or swapped out with the
wireless earpieces 14 in response to low batteries, damage,
hardware or software failures, or so forth. The software
application 12 executable on the wireless device 10 may be
either stored on the wireless device 10 or may be directly
accessible from an outside or third-party electronic device,
such as a server 11, a communications tower 13, a portable
memory device, or a computing device such as a tablet, a
desktop computer 15, or a laptop. For example, only a
portion of the software application 12 may be executed on
the wireless device 10 to function. The software application
12 may also be executed by any of the devices 103 of the
system 102. The software application 12 may be pro-
grammed to send communications or requests through the
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wireless hub system 102. The software application 12 may
represent a program, an operating system, a kernel, a mod-
ule, a script, an application, or other software. The software
application 12 may also be executed by the wireless ear-
pieces 16. As described, software applications, logic, or
hardware utilized by the wireless earpieces or devices 103
may be used.

[0037] Communications within the wireless personal area
network 100 may be communicated directly between the
devices 103 or through one or more intermediary electronic
devices, such as a router, repeater, communications tower
13, a satellite, a server, or another computing device capable
of receiving radio frequency, electromagnetic, or other wire-
less signals before reaching the wireless earpieces 14 (as the
destination or for additional routing). The communication
request may be directed to additional wireless earpieces
(e.g., wireless earpieces 16) or other types of electronic
devices used, worn, or carried by a user or third parties. The
wireless personal area network 100 may also represent a
wireless body area network (B.A.N.) a personal area net-
work, an JoT (internet of things) network or a mesh network
without departing from the spirit of the invention. Further-
more, network 100 may incorporate edge computing tech-
nology for optimizing applications or cloud computing
systems by taking some portion of an application, its data, or
services away from one or more central nodes (the “core™)
to the other logical extreme (the “edge”) of the network
which contacts the physical world or end users.

[0038] More than one user utilizing wireless earpieces 14
may comnect to the wireless device 10 beyond the wireless
earpieces 14 as are shown in FIG. 1. The devices 103 may
represent any number of mobile phones, tablets, laptops,
desktop computers, smart glasses, smart jewelry, eyepieces,
and watches.

[0039] Gestures used with the wireless earpiece 14, 16 to
receive a communication or communication information
(e.g., commands, messages, requests, alerts, etc.), establish
a link, or otherwise provide feedback or input may include
head gestures, hand gestures, finger gestures, tapping ges-
tures, swiping gestures, or any sort of tactile input or gesture
sensed by the wireless earpiece 14, 16 and more than one
type of gesture may be used. In another embodiment, the
wireless earpiece 14, 16 may receive verbal or audio com-
mands to implement an action. Visual, audio, or other media
recorded or stored by a second electronic device, such as a
smartphone, a camcorder, a digital camera, or electronic
eyewear, operatively connected to one or more wireless
earpieces 14, 16 worn by one or more third parties, may be
communicated by one or more third parties wearing the
wireless earpieces 14 or the wireless device 10. The com-
munications sent and received by the hub system 102 may
include voice, text, alerts, packets, images, audio, biomet-
rics, email, readings, or so forth whether measured by the
wireless earpieces 14 or received from an associated user or
connected device.

[0040] The wireless earpieces 14 may be separated to
perform communications with each other (e.g., a left wire-
less earpiece given to a first user and a right wireless
earpiece given to a second user). The wireless earpieces 14
may communicate utilizing any number of standards, pro-
tocols, or signals. The utilization of the wireless earpieces 14
may allow a user to further expand the scope or reach of the
wireless personal area network 100 of the system 102
without additional devices being required or necessary. In
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one embodiment, the wireless device 10 may be utilized as
arepeater, booster, node, ranger extender or intermediary for
relaying communications between the wireless earpieces 14.
The wireless earpieces 14 may be utilized for sporting
events or competitions, work environments, team exercises,
organizations, military units, emergency responders, and so
forth.

[0041] The software 12 may include a graphical user
interface displayed by the wireless device 10. The graphical
user interface may allow a user to select whether the wireless
earpieces 12, 14 (or associated devices 103) participate in
communications through the wireless personal area network
100. The software 12 may enable different types of wireless
personal area network communications, queueing, user pref-
erences, parameters, configurations, icons, alerts, or so forth.
Input may be provided to the wireless device 10 utilizing any
number of touch screens, buttons, knobs, scroll wheels, or so
forth.

[0042] The smart socks 22 and the smart shirt 23 are
clothing including any number of wearable biometric sen-
sors measuring heart rate, perspiration, movement, blood
oxygenation, impacts, cadence (e.g., walking, jogging, run-
ning, swimming, biking, etc.), stresses, and so forth.
[0043] The wireless earpieces 14 may act as a communi-
cations hub for routing all sensor data or other feedback to
a selected device, such as the wireless device 10 or the smart
watch 18. For example, sensor data streamed to the wireless
earpieces 14 may then be routed to the wireless device 10 for
archival or storage. The wireless earpieces 14 may auto-
matically function as a hub for the devices 103 outputting a
signal (e.g., sensor reading) to be read by nearby devices.
The wireless earpieces 14 may verify one or more identifiers
or user biometrics to ensure the wireless earpieces 14 should
receive, route, or otherwise process communications from
the devices 103.

[0044] FIG. 2 illustrates a right wireless earpiece 200 of a
wireless earpiece set as it relates to a user’s right ear in
accordance with an embodiment of the present invention.
The user may interact with the right wireless earpiece 200 by
either providing a gesture sensed by a gesture interface 230,
a voice command sensed via a microphone 232, or by one
or more head or neck motions which may be sensed by an
inertial sensor 234 such as a MEMS gyroscope, magnetom-
eter, or an accelerometer. In one embodiment, the gesture
interface 230 may include one or more optical sensors,
touch/capacitive sensors, or so forth. The microphone 232
may represent one or more over-air or bone conduction
microphones. The air-based microphone may be positioned
on an exterior of the right wireless earpiece 200 when worn
by the user (e.g., on or near the gesture interface 230). The
bone conduction microphone may be positioned on an
interior portion of the right wireless earpiece 200 to abut the
skin, tissues, and bones of the user.

[0045] The right wireless earpiece 200 may also include
one or more speakers 235. The speakers 235 may be
positioned in an area/location conducive for communicating
sounds to the tympanic membrane 240 of the user’s ear and
may include components, such as bass speakers, mid-range
speakers, tweeters speakers, digital-to-analog converters,
amplifiers, attenuators, filters, and/or other components nec-
essary for speakers 235 to convert an electrical signal into a
sound wave 238. The components of speakers 235 may be
further configured and/or programmed to generate three-
dimensional stereo sound or to generate sounds at specific
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frequencies. Speakers 235 may communicate verifications
regarding devices in connection with or communicating
through the right wireless earpieces 200. As a result, the
wearer of the right wireless earpiece 200 may be informed
regarding the hub activities and processes performed by the
right wireless earpiece 200.

[0046] For example, if a user wearing the right wireless
earpiece 200 wishes to transcribe and send a text message
through the wireless earpiece the user may give a voice
command to specify a recipient and the message to be
communicated utilizing the microphone 232, once read back
or otherwise verified, the user may nod his head, which may
be sensed by the inertial sensor 234, such as an accelerom-
eter, via voltage changes due to capacitance differentials
caused by the nodding of the head to send the text message
through a wireless personal area network 100. In addition,
the user may tap on or swipe across the gesture interface 230
to bring up a menu in which to send, for example, a
preprogrammed reply. The gesture interface 230 may also be
utilized to accept one or more pieces of media a third party
wishes to share with the user wearing the right wireless
earpiece 200.

[0047] The user may also wish to control which parties
receive a communication or transmission by accessing a
second menu via an additional gesture, such as a voice
command or a finger swipe, to determine which parties
receive the communication. As noted, voice communica-
tions, commands, or audio content to be transcribed may be
received via the microphone 232. The right wireless earpiece
200 may be positioned within the ear canal 236 to minimize
the distance between the right wireless earpiece 200 and the
user’s tympanic membrane 240 so any sound communica-
tions 238 received from the user are effectively received
through the microphone 232.

[0048] FIG. 3 is a block diagram of a wireless earpiece
system 300 in accordance with an illustrative embodiment.
As previously noted, the wireless earpieces 302 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 302 collectively or individually. The wireless
earpiece system 300 may enhance communications and
functionality of the wireless earpieces 302. The wireless
earpiece system 300 or wireless earpieces 302 may be part
of a wireless personal area network 100 (e.g., sending
device, receiving device, hub or node in the wireless per-
sonal area network, etc.).

[0049] As shown, the wireless earpieces 302 may be
wirelessly linked to the wireless device 304. For example,
the wireless device 304 may represent a smart phone 10. The
wireless device 304 may also represent a gaming device,
tablet computer, vehicle system (e.g., GPS, speedometer,
pedometer, entertainment system, etc.), media device, smart
watch, laptop, smart glass, or other electronic devices. User
input, commands, and communications may be received
from either the wireless earpieces 302 or the wireless device
304 for implementation on either of the devices of the
wireless earpiece system 300 (or other externally connected
devices). The wireless earpieces 302 may communicate with
any number of devices, simultaneously, concurrently, or
sequentially based on the applicable circumstances and
environment.

[0050] The wireless device 304 may act as a logging tool
for receiving information, data, or measurements made by
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the wireless earpieces 302. For example, the wireless device
304 may download data from the wireless earpieces 302 in
real-time. As a result, the wireless device 304 may be
utilized to store, display, and synchronize data for the
wireless earpieces 302 as well as manage communications.
For example, the wireless device 304 may display pulse,
proximity, location, oxygenation, distance, calories burned,
and so forth as measured by the wireless earpieces 302. The
wireless device 304 may be configured to receive and
display an interface, selection elements, and alerts indicating
conditions to implement personal area communications. For
example, the wireless earpieces 302 may utilize factors, such
as changes in motion or light, distance thresholds between
the wireless earpieces 302 and/or wireless device 304, signal
activity, user orientation, user speed, user location, environ-
mental factors (e.g., temperature, humidity, noise levels,
proximity to other users, etc.) or other automatically deter-
mined or user specified measurements, factors, conditions,
or parameters to implement various features, functions, and
commands. The wireless device 304 may function as the hub
for the communications received through the wireless ear-
pieces 302. Other wireless devices, such as a smart watch,
may function as the hub or logging device.

[0051] The wireless device 304 may also include any
number of optical sensors, touch sensors, microphones, and
other measurement devices providing feedback or measure-
ments the wireless earpieces 302 may utilize to determine an
appropriate mode, settings, or enabled functionality. The
wireless earpieces 302 and the wireless device 304 may have
any number of electrical configurations, shapes, and colors
and may include various circuitry, connections, and other
components. The wireless earpieces 302 may be shaped and
configured as wireless earbuds, wireless headphones, or
other headpieces, personal speaker/communications
devices, or earpieces any of which may be referred to
generally as the wireless earpieces 302.

[0052] In one example, the headphones (not shown) may
include sensors not within the ear canal. For example, the
headphones may include sensors integrated with an over-
head support, ear pads/cups, a frame, or so forth. The
biometrics may be measured from the user’s head (e.g., ears,
neck, ears, scalp, skin, etc.) or body. The information may
also be associated with the environment, user activity/
actions, ambient, or so forth.

[0053] The wireless earpieces 302 may include a battery
308, a processor 310, a memory 312, a user interface 314, a
physical interface 315, a transceiver 316, and sensors 317.
The wireless device 304 may have any number of configu-
rations and include components and features like the wire-
less earpieces 302. The hub communications functionality
and logic may be implemented as part of the processor 310,
user interface 314, or other hardware, software, or firmware
of the wireless earpieces 302 and/or wireless device 304.
[0054] The battery 308 is a power storage device config-
ured to power the wireless earpieces 302. The battery 308
may represent a fuel cell, thermal electric generator, piezo
electric charger, solar charger, ultra-capacitor, or other exist-
ing or developing power storage technologies. The proces-
sor 310 preserves the capacity of the battery 308 by reducing
unnecessary utilization of the wireless earpieces 302 in a
full-power mode when there is little or no benefit to the user
(e.g., the wireless earpieces 302 are sitting on a table or
temporarily lost). The battery 308 is preserved for use by the
user. As a result, user satisfaction with the wireless earpieces



US 2019/0090812 A1

302 is improved and the user may be able to set the wireless
earpieces 302 aside at any moment knowing battery life is
automatically preserved by the processor 310 and function-
ality of the wireless earpieces 302. In addition, the battery
308 may use very little power when additional wireless
earpieces or devices (nodes) are not available to limit
unnecessary power utilization. Likewise, the power output
may be increased when personal area communications or
nodes are available. In some embodiments, the wireless
earpieces 302 may continue to act as a communications or
sensory hub even when not being worn (e.g., placed on a
desk, stored in an associated smart charger, etc.). For
example, the wireless earpieces 302 may verify biometric
information communicated to the wireless earpieces from
other sensor-based electronic devices. For example, skin
conductivity of the user may be verified by the wireless
earpieces 302 based on readings performed by a smart
watch/band based on readings and information previously
performed by the wireless earpieces 302.

[0055] The processor 310 is the logic controlling the
operation and functionality of the wireless earpieces 302.
The processor 310 may include circuitry, chips, and other
digital logic. The processor 310 may also include programs,
scripts, and instructions implemented to operate the proces-
sor 310. The processor 310 may represent hardware, soft-
ware, firmware, or any combination thereof. In one embodi-
ment, the processor 310 may include one or more
processors. The processor 310 may also represent an appli-
cation specific integrated circuit (ASIC) or field program-
mable gate array (FPGA). In one embodiment, the processor
310 may execute instructions to manage the hub communi-
cations, verifications, and other processes performed by the
wireless earpieces 302.

[0056] The processor 310 may utilize measurements from
two or more of the sensors 317 to determine whether hub,
biometric, or other personal area communications are being
requested or otherwise needed. The processor 310 may
control actions implemented in response to any number of
measurements from external devices (and associated com-
ponents as well as the sensors 317, the transceiver 316, the
user interface 314, or the physical interface 315 as well as
user preferences 320 the user entered or other default
preferences. For example, the processor 310 may initialize
or otherwise perform personal area communications in
response to any number of factors, conditions, parameters,
measurements, data, values, or other information specified
within the processor 310 or by the user preferences 320. For
example, hub communications may be utilized in response
to received biometrics, communications, or so forth. Wire-
less personal area networks may also be utilized in response
to any number of internal or external measurements, set-
tings, factors, or so forth.

[0057] The processor 310 may implement any number of
processes for the wireless earpieces 302, such as facilitating
communications, listening to music, tracking biometrics or
so forth. The wireless earpieces 302 may be configured to
work together or completely independently based on the
needs of the user. For example, the wireless earpieces 302
may be used by two different users at one time. In another
example, the wireless earpieces 302 may offload or load
balance tasks and processing between the wireless earpieces.
As a result, different processes, task, or actions may be
handled by both the wireless earpieces 302, a single wireless
earpiece, or so forth.
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[0058] The processor 310 may also process user input to
determine commands implemented by the wireless earpieces
302 or sent to the wireless device 304 through the trans-
ceiver 316. Specific actions may be associated with user
input (e.g., voice, tactile, orientation, motion, gesture, etc.).
For example, the processor 310 may implement a macro
allowing the user to associate frequently performed actions
with specific commands/input implemented by the wireless
earpieces 302.

[0059] The processor 310 is circuitry or logic enabled to
control execution of an application. The processor may be
one or more microprocessors, digital signal processors,
application-specific integrated circuits (ASIC), central pro-
cessing units, or other devices suitable for controlling an
electronic device including one or more hardware and
software elements, executing software, instructions, pro-
grams, and applications, converting and processing signals
and information, and performing other related tasks.
[0060] The memory 312 is a hardware element, device, or
recording media configured to store data or instructions for
subsequent retrieval or access later. The memory 312 may
represent static or dynamic memory. The memory 312 may
include a hard disk, random access memory, cache, remov-
able media drive, mass storage, or configuration suitable as
storage for data, instructions, and information. In one
embodiment, the memory 312 and the processor 310 may be
integrated. The memory 312 may use any type of volatile or
non-volatile storage techniques and mediums. The memory
312 may store information related to the status of a user,
wireless earpieces 302, wireless device 304, and other
peripherals, such as a tablet, smart glasses, a smart watch, a
smart case for the wireless earpieces 302, a wearable device,
and so forth. In one embodiment, the memory 312 may
display instructions, programs, drivers, or an operating
system for controlling the user interface 314 including one
or more LEDs or other light emitting components, speakers,
tactile generators (e.g., vibrator), and so forth. The memory
312 may also store thresholds, conditions, signal or process-
ing activity, proximity data, and so forth. The memory 312
may store historical information and updated user biomet-
rics. The biometrics stored in the memory 312 may act as
baseline or default readings for verifying biometrics mea-
sured by devices linked, associated, or otherwise commu-
nicating with the wireless earpieces 302.

[0061] The transceiver 316 is a component comprising
both a transmitter and receiver which may be combined and
share common circuitry on a single housing, chip, or board.
The transceiver 316 may communicate 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 transceiver
316 may also be a hybrid or multi-mode transceiver sup-
porting several different communications. For example, the
transceiver 316 may communicate with the wireless device
304 or other systems utilizing wired interfaces (e.g., wires,
traces, etc.), NFC, or Bluetooth communications as well as
with the other wireless earpiece utilizing NFMI. The trans-
ceiver 316 may also detect amplitudes and signal strength to
infer distance between the wireless earpieces 302 as well as
the wireless device 304. The transceiver 316 may also
include any number of individual or integrated transmitters
and/or receivers.
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[0062] The components of the wireless earpieces 302 may
be electrically connected utilizing any number of wires,
contact points, leads, busses, wireless interfaces, or so forth.
In addition, the wireless earpieces 302 may include any
number of computing and communications components,
devices or elements which may include busses, mothet-
boards, printed circuit boards, circuits, chips, sensors, ports,
interfaces, cards, converters, adapters, connections, trans-
ceivers, displays, antennas, and other similar components.
The physical interface 315 is hardware interface of the
wireless earpieces 302 for connecting and communicating
with the wireless device 304 or other electrical components,
devices, or systems.

[0063] The physical interface 315 may include any num-
ber of 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 315 may be a micro USB
port. In one embodiment, the physical interface 315 is a
magnetic interface automatically coupling to contacts or an
interface of the wireless device 304. In another embodiment,
the physical interface 315 may include a wireless inductor
for charging the wireless earpieces 302 without a physical
connection to a charging device. The physical interface 315
may allow the wireless earpieces 302 to be utilized when not
worn as a remote microphone and sensor system (e.g.,
seismometer, thermometer, light detection unit, motion
detector, etc.). For example, measurements, such as noise
levels, temperature, movement, and so forth may be detected
by the wireless earpieces even when not worn. The wireless
earpieces 302 may be utilized as a pair, independently, or
when stored in a smart case. Fach of the wireless earpieces
302 may provide distinct sensor measurements as needed. In
one embodiment, the smart case may include hardware (e.g.,
logic, battery, transceiver, etc.) to integrate as part of a
wireless personal area network. For example, the smart case
may be utilized as a node or relay within a wireless personal
area network for sending and receiving communications.

[0064] The user interface 314 is a hardware interface for
receiving commands, instructions, or input through the
touch (haptics) of the user, voice commands, or predefined
motions. The user interface 314 may further include any
number of software and firmware components for interfac-
ing with the user. The user interface 314 may be utilized to
manage and otherwise control the other functions of the
wireless earpieces 302 including personal area communica-
tions. The user interface 314 may include the LED array, one
or more touch sensitive buttons or portions, a miniature
screen or display, or other input/output components (e.g., the
user interface 314 may interact with the sensors 317 exten-
sively). The user interface 314 may be controlled by the user
or based on commands received from the wireless device
304 or a linked wireless device. In one embodiment, per-
sonal area communications may be controlled by the user
interface, such as recording communications, receiving user
input for communications, queuing communications, send-
ing communications, receiving user preferences for the
communications, and so forth. The user interface 214 may
also include a virtual assistant for managing the features,
functions, and components of the wireless earpieces 302.

[0065] In one embodiment, the user may provide user
input for the user interface 314 by tapping a touch screen or
capacitive sensor once, twice, three times, or any number of
times. Similarly, a swiping motion may be utilized across or
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in front of the user interface 314 (e.g., the exterior surface
of the wireless earpieces 302) to implement a predefined
action. Swiping motions in any number of directions or
gestures may be associated with specific activities or
actions, such as play music, pause, fast forward, rewind,
activate a virtual assistant, listen for commands, report
biometrics, enabled personal area communications, verify
biometrics, manage hub communications, and so forth.
[0066] The swiping motions may also be utilized to con-
trol actions and functionality of the wireless device 304 or
other external devices (e.g., smart television, camera array,
smart watch, etc.). The user may also provide user input by
moving his head in a direction or motion or based on the
user’s position or location. For example, the user may utilize
voice commands, head gestures, or touch commands to
change the processes implemented by the wireless earpieces
302 as well as the processes executed, or content displayed
by the wireless device 304. The user interface 314 may also
provide a software interface including any number of icons,
soft buttons, windows, links, graphical display elements,
and so forth. In one embodiment, the swiping motions may
be utilized to verify biometrics or perform communications
for one or more devices associated with a direction of the
swipe or other indicator.

[0067] The sensors 317 may be integrated with the user
interface 314 to detect or measure the user input. For
example, infrared sensors positioned against an outer sur-
face of the wireless earpieces 302 may detect touches,
gestures, or other input as part of a touch or gesture sensitive
portion of the user interface 314. The outer or exterior
surface of the user interface 314 may correspond to a portion
of the wireless earpieces 302 accessible to the user when the
wireless earpieces are worn within the ears of the user.
[0068] In addition, the sensors 317 may include pulse
oximeters, accelerometers, thermometers, barometers,
radiation detectors, gyroscopes, magnetometers, global
positioning systems, beacon detectors, inertial sensors,
photo detectors, miniature cameras, air microphones, ear-
bone microphones, and other similar instruments for detect-
ing user biometrics, environmental conditions, location,
utilization, orientation, motion, and so forth. The sensors
317 may provide measurements or data utilized to select,
activate, or otherwise utilize the wireless personal area
network. Likewise, the sensors 317 may be utilized to
awake, activate, initiate, or otherwise implement actions and
processes utilizing conditions, parameters, values, or other
data within the user preferences 320. For example, the
optical biosensors within the sensors 317 may determine
whether the wireless earpieces 302 are being worn and when
a selected gesture to activate the virtual assistant 318 for
verifying biometrics is provided by the user.

[0069] The wireless device 304 may include components
similar in structure and functionality to those shown for the
wireless earpieces 302. The computing device may include
any number of processors, batteries, memories, busses,
motherboards, chips, transceivers, peripherals, sensors, dis-
plays, cards, ports, adapters, interconnects, and so forth. The
wireless device 304 may include one or more processors and
memories for storing instructions. The instructions may be
executed as part of an operating system, application,
browser, or so forth to implement the features herein
described. The wireless earpieces 302 may be magnetically,
wirelessly, or physically coupled to the wireless device 304
to be recharged or synchronized or to be stored. The wireless
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device 304 may include applications compatible and able to
enable wireless personal area network communications. As
a result, the separate instances may function as a single
application to enhance functionality. The wireless earpieces
302 and wireless device 304 may utilize any number of
wireless personal area networks including standards, proto-
cols, devices, and so forth.

[0070] The wireless device 304 may be utilized to adjust
the user preferences 320 including settings, thresholds,
activities, conditions, environmental factors, and so forth
utilized by the wireless earpieces 302 and the wireless
device 304. For example, the wireless device 304 may
utilize a graphical user interface allowing the user to more
easily specify any number of conditions, values, measure-
ments, parameters, and factors utilized to perform commu-
nications through the wireless personal area network. The
user preferences 320 may also specify how biometrics are
verified. For example, the user preferences 320 may specify
the biometrics utilized (e.g., heart rate, blood pressure,
fingerprint, blood chemistry, voice or speech, skin conduc-
tivity, etc.), devices authorized to perform biometric and hub
communications, and other applicable information, data, and
so forth.

[0071] The wireless device 304 may also include sensors
for detecting the location, orientation, and proximity of the
wireless earpieces 302 to the wireless device 304. The
wireless earpieces 302 may turn off communications to the
wireless device 304 in response to losing a status or heart
beat connection to preserve battery life and may only
periodically search for a connection, link, or signal to the
wireless device 304. The wireless earpieces 302 may also
turn off components, enter a low power or sleep mode, or
otherwise preserve battery life in response to no interaction
with the user for a time, no detection of the presence of the
user (e.g., touch, light, conductivity, motion, etc.), or so
forth. Biometrics may also be unilaterally or bilaterally
verified between the wireless earpieces 302 and the wireless
device 304 for added security, verification, communications,
or other purposes and processes.

[0072] As originally packaged, the wireless earpieces 302
and the wireless device 304 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. In one embodiment, the wireless
earpieces 302 may include a smart case (not shown). The
smart case may include an interface for charging the wireless
earpieces 302 from an internal battery as well as through a
plugged connection. The smart case may also utilize the
interface or a wireless transceiver to log utilization, biomet-
ric information of the user, and other information and data.
The smart case may also be utilized as a repeater as part of
the wireless personal area network (e.g., a node in the
wireless personal area network), a signal amplifier, relay, or
so forth. The smart case may further include sensors or other
components as described regarding the wireless earpieces
302.

[0073] FIG. 4 is a flowchart of a process for verifying
connections in accordance with an embodiment of the
present invention. The process of FIGS. 4-6 may be imple-
mented by several wireless earpieces 14 (sets or individual
wireless earpieces 14). wireless devices 10, wired devices,
or so forth. For example, hub communications may be
performed through the wireless earpieces 14. The individual
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devices 103 may represent nodes in the wireless personal
area network 100. In one embodiment, the processes of
FIGS. 5 and 6 may be implemented in response to the
process of FIG. 4. The wireless earpieces 14 may commu-
nicate utilizing any number of signals, protocols, or stan-
dards (e.g., Bluetooth, Wi-Fi, NFM], cellular communica-
tions, etc.). The method of FIG. 4 may be implemented by
one wireless earpiece, a set of wireless earpieces 14, or
wireless earpieces 14 associated with a wireless device 10.

[0074] The process of FIG. 4 may begin by activating
wireless earpieces 14 (step 402). The wireless earpieces 14
may be activated in response to being removed from a smart
charger (not shown) charging the wireless earpieces 14. In
another embodiment, the wireless earpieces 14 may be
powered on or otherwise activated utilizing a switch, button,
or other selection component. The wireless earpieces 14 may
be activated in response to determining they are being worn
in the ear or ears of a user. The wireless earpieces 14 may
also be activated utilizing another wireless device 10 in
communication with the wireless earpieces 14 (e.g., mobile
application, software 12, user interface, etc.).

[0075] Next, the wireless earpieces 14 connect to one or
more devices 103 of a personal area network 100 (step 404).
The connection of step 404 may include any number of
pairing or association processes. For example, Bluetooth
pairing be performed between the wireless earpieces 14 and
one or more electronic devices 103. In another embodiment,
an authorized communication session may be created for
applicable devices to connect. Any number of identifiers,
including, but not limited to, hardware identifiers, software
identifiers, passwords, pin numbers, biometric or so forth
may be utilized to connect to the communication session.
The one or more devices 103 may represent personal elec-
tronics, wearables, gaming devices, smart jewelry, implants,
medical equipment, fitness devices, media devices, or any
number of other electronic devices.

[0076] Next, the wireless earpieces 14 verified the con-
nection is allowed (step 406). The connection may be
automatically verified utilizing the information received
during step 404. The user may be required to provide input,
feedback, instructions, or commands verifying the connec-
tion is allowed. Any number of verification and authentica-
tion processes may be performed during step 406. For
example, connections between the wireless earpieces 14 and
the one or more devices 103 may be automatically estab-
lished in response to previous authorizations, connections,
or pairing processes. The wireless earpieces may connect
through a signal, link, or connection.

[0077] The process of FIG. 5 may be utilized to perform
any number of communications, biometric verifications, and
connections with devices 103, which have never been con-
nected to wireless earpieces 14, have no “handshake” capa-
bility (In telecommunications, a handshake 1s an automated
process of negotiation between two communicating partici-
pants through the exchange of information establishing the
protocols of a communication link at the start of the com-
munication, before full communication begins. The hand-
shaking process usually takes place to establish rules for
communication when a computer attempts to communicate
with another device. Signals are usually exchanged between
two devices to establish a communication link. For example,
when a computer communicates with another device such as
a modem, the two devices will signal each other they are
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switched on and ready to work, as well as to agree to which
protocols are being used.), or no similar interface.

[0078] For example, the communications may represent
biometrics, audio, video, text, or tactile input or messages.
The communications may represent direct or indirect com-
munications received from the user as well as discrete,
real-time, or ongoing communications. In one embodiment,
the communication may represent one or several different
communications sent to or from several users/devices 103.
In one example, the communication may represent a veri-
fication and authentication of a smart watch the wireless
earpieces 14 may authorize as valid based on synchronicity
of detected heart beats. In another example, the communi-
cation may represent a detected biometric event, such as an
impact beyond a specified threshold, rapid drop or increase
in user vitals, or other biometric or environmental condi-
tions, parameter, event, or so forth.

[0079] FIG. 5 is a flowchart of a process for communi-
cating with devices 103 which may have no handshake
capability with the wireless earpieces and therefore the
authenticating occurs through biometrics in accordance with
an embodiment of the present invention. The process of FIG.
5 may be performed as part of the process of FIG. 4 or as a
separate process. For example, the process of FIG. 4 could
be utilized in a situation where wireless earpieces 14 are in
a handshake communications environment with any of
devices 103. The process of FIG. 5 could be used if none, or
a few, of the devices 103 were not in a handshake commu-
nications environment with the wireless earpieces 14. The
process may begin with the wireless earpieces receiving
communications and/or transmitted data from one or more
devices 103 of the personal area network 100 (step 502).
One embodiment of the process or step is shown in FIG. 4.
[0080] The wireless earpieces 14 perform a first biometric
measurement of the user at step 504. The first biometric
measurements may be performed utilizing any of the sensors
317 of the wireless earpieces 14 (e.g., optical, contact,
electrical, accelerometer, gyroscope, magnetometer, GPS,
transceiver, beacon, chemical, etc.) to detect the first bio-
metric measurements. The first biometric measurements
may indicate a single biometric or a combination of bio-
metric measurements of the user (e.g., heart rate and blood
pressure, heart rate and location, etc.).

[0081] The wireless earpieces 14 receive a second bio-
metric measurement from the one or more devices 103 of the
personal area network 100 at step 506. The second biometric
measurements may be received in any number of formats,
packets, packages, signals, or so forth. For example, the
second biometrics may be received through an established
connection, link, or signals or simply received by transceiver
316.

[0082] The wireless earpieces 14 begin authenticating the
one or more devices 103 of the personal area network 100
utilizing the second biometric measurements and the first
biometric measurements at step 508. During step 508 the
wireless earpieces may perform analysis or processing to
compare the second biometric measurements to the first
biometric measurements. A single biometric or multiple
biometrics may be utilized to authenticate the one or more
devices.

[0083] In response to the authentication of step 508, the
one or more devices 103 may be authorized to utilize the
personal area network 100, access information and resources
available through the wireless earpieces 14, perform trans-
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actions, implement applications and processes, or perform
other allowed activities. User preferences, settings, param-
eters, or data stored in the wireless earpieces may specify
applicable actions and activities for the wireless earpieces.
[0084] Wireless earpieces 14 can receive and utilize sen-
sor information from devices 103 which are unverified or
not in a handshake relationship with the wireless earpieces
14. The process of FIG. 5 utilizes a “signal-based similarity”
to link the wireless earpieces 14 and the devices 103 together
in a meshed body area network 100 without requiring a user
to do anything. Wireless earpieces 14, or processor 310
compares the first biometric measurement with the second
biometric measurement. If the first biometric measurement
from the earpieces 14 matches the second biometric mea-
surement from another sensor on one of devices 103, then
this indicates the device sensor and the earpiece 14 are being
worn by the same person and the wireless earpiece 14 can
function as a hub for the other sensor too.

[0085] FIG. 6 is a flowchart of a process for managing
biometric information in accordance with embodiments of
the present invention. The process of FIG. 6 may be imple-
mented as part of the processes of FIGS. 4-5. The process
may begin by receiving sensor readings from one or more
devices 103 (step 602). The sensor readings may include
biometrics, environmental conditions and information,
speed, heading, altitude, location, proximity to the one or
more devices 103 or other electronics, user actions or
activities, and so forth. The biometrics of step 602 may
represent biometrics determined by the wireless earpieces to
be unique or distinct sensor readings not read by the wireless
earpieces 14 themselves.

[0086] The wireless earpieces 14 create a biometric profile
of a user utilizing the wireless earpieces 14 and the one or
more devices 103 at step 604. The biometric profile may be
created utilizing sensor readings from the wireless earpieces
14 and several devices 103 in communication with the
wireless earpieces 14. The biometric profile may relate to
information related to the user’s body, appendages and
extremities, and so forth. In one embodiment, the biometric
profile may also include information related to tools, equip-
ment, components, vehicles, or other devices worn, ridden
by, implanted within, or otherwise utilized by the user.
[0087] The wireless earpieces 14 save the sensor readings
at step 606. The sensor readings may be saved in a memory
312 of the wireless earpiece 14. The sensor readings may be
encrypted, password protected, biometrically protected, or
so forth. The sensor readings may be saved in an external
device, such as a cell phone 10 or computer 15. The sensor
readings may be stored externally to save memory or to
generate a more complete biometric profile. The sensor
readings may be sent for storage continuously, in bursts,
based on a signal/connection availability, or so forth.
[0088] The wireless earpieces 14 distribute the sensor
information as needed at step 608. The sensor readings may
be sent to one or more users, devices 103, systems 102,
equipment, or components. For example, the sensor readings
may be communicated through a wireless device 10 to an
applicable medical, fitness, or personal profile, file, folder, or
other location. The sensor readings may be stored in a cloud
network, storage, or drive (e.g., cloud storage offered by
Google®, Amazon®, Apple®, Dropbox®, Box, Sync®,
etc.) for access by multiple parties. For example, the sensor
readings may be aggregated as part of a medical profile
saved for utilization by the user, the user’s spouse, and the
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user’s doctor. The wireless earpieces 14 may include any
number of security processes, methodologies, or so forth
may be utilized by the wireless earpieces 14 (e.g., encryp-
tion, password-protection, device identification, etc.).
[0089] The wireless earpieces 14 may receive confirma-
tion of receipt of the communication by the receiving party
at state 610. The confirmation may be a delivery receipt,
indicator, alert, marker, or other information actively deliv-
ered to the user or passively recorded or logged for subse-
quent review. The confirmation of receipt may be provided
to the user of the wireless earpieces 14 when the commu-
nication is delivered as specified by the user. In some
embodiments, the user may specify alternative communica-
tions devices, addresses, or routing for problematic commu-
nications (e.g., alternative email addresses, phone numbers,
device identifiers, alternative recipients, emergency service
personnel, etc.). In some embodiments, the user may select
not to receive a delivery confirmation.

[0090] FIG. 7 is a pictorial representation of a communi-
cations environment 700 in accordance with an embodiment
of the present invention. The wireless earpieces 702 may be
configured to communicate with each other and with one or
more wireless devices, such as a wireless device 704 or a
personal computer 718 (as well as the associated software 12
including operating systems, kernels, applications, and so
forth). The wireless earpieces 702 may be worn by a user
706 and are shown both as worn and separately from their
positioning within the ears of the user 706 for purposes of
visualization.

The wireless earpieces 702 includes a frame 708 shaped to
fit substantially within the ears of the user 706. The frame
708 is a support structure at least partially enclosing and
housing the electronic components of the wireless earpieces
702. The frame 708 may be composed of a single structure
or multiple interconnected structures (e.g., sonic welding,
tape, interference fit, etc.). An exterior portion of the wire-
less earpieces 702 may include a first set of sensors shown
as infrared sensors 709. The infrared sensors 709 may
include emitter and receivers detecting and measuring infra-
red light radiating from objects within its field of view. The
infrared sensors 709 may detect gestures, touches, or other
user input against an exterior portion of the wireless ear-
pieces 702 visible when worn by the user 706. The infrared
sensors 709 may also detect infrared light or motion. The
infrared sensors 709 may be utilized to determine whether
the wireless earpieces 702 are being worn, moved,
approached by a user, set aside, stored in a smart case,
placed in a dark environment, or so forth. The infrared
sensors 709 may also include a touch screen or touch
sensitive portion configured to read fingerprints of the user.
The user 706 may configure the wireless earpieces 702 for
hub communications including biometric authentication, as
discussed above, even when not worn, such as when placed
on a desk or table or positioned within a smart case charging,
securing, and protecting the wireless earpieces 702 when not
in use.

[0091] The user 706 can “on-board” sensor arrays from
devices 103 which may not exclusively communicate with
wireless devices 702. Typically, most sensor arrays met a
basic entry criterion for communicating with wireless ear-
pieces 702. However, in the situation where a user may be
wearing a device 103 which is not compatible or made by a
different manufacturer of the wireless earpieces the user can
still obtain sensor data from the device 103.
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[0092] The frame 708 defines an extension 710 configured
to fit substantially within the ear of the user 706. The
extension 710 may include one or more speakers or vibra-
tion components for interacting with the user 706. The
extension 710 may be removably covered by one or more
sleeves. The sleeves may be changed to fit the size and shape
of the user’s ears. The sleeves may come in various inter-
changeable sizes and may have extremely tight tolerances to
fit the user 706 and one or more additional users utilizing the
wireless earpieces 702 during their expected lifecycle. In
another embodiment, the sleeves may be custom built to
support the interference fit utilized by the wireless earpieces
702 while also being comfortable while worn. The sleeves
are shaped and configured to not cover various sensor
devices of the wireless earpieces 702 or to allow operation
through the sleeves where necessary. In other embodiments,
the wireless earpieces 702 may be docked with other devices
utilized or worn by the user 706, such as watches 730,
glasses, headsets, jewelry 740, smart phones 704, personal
computers 718, gaming devices, or so forth.

[0093] As previously noted, the frame 708 or the exten-
sion 710 (or other portions of the wireless earpieces 702)
may include sensors 712 for sensing pulse, blood oxygen-
ation, temperature, voice characteristics, skin conduction,
glucose levels, impacts, activity level, position, location,
orientation, as well as any number of internal or external
user biometrics. The sensors 712 may be positioned to
contact or be proximate the epithelium of the external
auditory canal or auricular region of the user’s ears when
worn. For example, the sensors 712 may represent various
metallic sensor contacts, optical interfaces, or even micro-
delivery systems for receiving, measuring, and delivering
information and signals. Small electrical charges or spec-
troscopy emissions (e.g., various light wavelengths) may be
utilized by the sensors 712 to analyze the biometrics of the
user 706 including pulse, blood pressure, skin conductivity,
blood analysis, sweat levels, and so forth. In one embodi-
ment, the sensors 712 may include optical sensors emitting
and measuring reflected light within the ears of the user 706
to measure any number of biometrics. The optical sensors
may also be utilized as a second set of sensors to determine
when the wireless earpieces 702 are in use, stored, charging,
or otherwise positioned. The sensors 712 may include an
array of components.

[0094] The sensors 712 may be utilized to provide a first
set of biometric information communicated to the processor
and compared against a second set of biometric information
to perform authentication and verification of the second set
of biometric information (e.g., for authorized hub commu-
nications, processes, actions, etc.). The sensors 712 within a
body area network 720 on the user’s body 706 with no
“handshake” capability with a watch 730 or jewelry 740.
Sensors on watch 730 or jewelry 740 adjacent to the user
706 might give relevant data or through which better analy-
sis of the collected data could be analyzed and ranked. One
example would be an ambient temperature sensor on watch
730 which is in proximity to the user 706. It would be very
useful in many cases to capture the ambient temperature of
the environment around the body area network 720. This
gives a specific frame of reference through which the body
area network 720 can be more thoroughly and accurately
evaluated and analyzed. Adding additional data to the body
area network 720 only assists the user in better optimizing
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the network 720 and the user’s understanding of their
biometrics and the environment around them.

[0095] As described, the sensors 712 may include one or
more microphones integrated with the frame 708 or the
extension of the wireless earpieces 702. For example, an
external microphone may sense environmental noises as
well as the user’s voice as communicated through the air of
the communications environment 700. The external micro-
phones may sense additional user’s voices to perform
recordings, analysis, actions, or otherwise facilitate the
activities of the user 706. An ear-bone or internal micro-
phone may sense vibrations or sound waves communicated
through the head of the user 702 (e.g., bone conduction,
etc.).

[0096] In some applications, temporary adhesives or
securing mechanisms (e.g., clamps, straps, lanyards, extend-
ers, etc.) may be utilized to ensure the wireless earpieces 702
remain in the ears of the user 706 even during the most
rigorous or physical activities or to ensure if they do fall out
they are not lost or broken. For example, the wireless
earpieces 702 may be utilized during marathons, swimming,
team sports, biking, hiking, parachuting, or so forth. In one
embodiment, miniature straps may attach to the wireless
earpieces 702 with a clip on the strap securing the wireless
earpieces to the clothes, hair, or body of the user. The
wireless earpieces 702 may be configured to play music or
audio, receive and make phone calls or other communica-
tions, determine ambient environmental conditions (e.g.,
temperature, 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. The wireless earpieces 702 may also execute
any number of applications to perform specific purposes.
The wireless earpieces 702 may be utilized with any number
of automatic assistants, such as Siri®, Cortana®, Alexa®,
Google®, Watson®, or other smart assistants/artificial intel-
ligence systems.

[0097] The communications environment 700 may further
include the personal computer 718. The personal computer
718 may communicate with one or more wired or wireless
networks, such as a network 720. The personal computer
718 may represent any number of devices, systems, equip-
ment, or components, such as a laptop, server, tablet, tran-
scription system, security system, gaming device, virtual/
augmented reality system, or so forth. The personal
computer 718 may communicate utilizing any number of
standards, protocols, or processes. For example, the personal
computer 718 may utilize a wired or wireless connection to
communicate with the wireless earpieces 702, the wireless
device 704, or other electronic devices. The personal com-
puter 718 may utilize any number of memories or databases
to store or synchronize biometric information associated
with the user 706, data, passwords, or media content. The
personal computer 718 may also include any number of
databases. The wireless earpieces 702 may store all or
portions of these databases, logic, services, and resources
updated regularly as noted above. For example, a database
of biometric information, readings, and profiles may be
stored and managed for the user 706 and any number of
other users utilizing the wireless earpieces 702.

[0098] The wireless earpieces 702 may determine their
position with respect to each other as well as the wireless
device 704 and the personal computer 718. For example,
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position information for the wireless earpieces 702 and the
wireless device 704 may determine proximity of the devices
in the communications environment 700. For example,
global positioning information or signal strength/activity
may be utilized to determine proximity and distance of the
devices to each other in the communications environment
700. In one embodiment, the distance information may be
utilized to determine whether biometric analysis may be
displayed to a user. For example, the wireless earpieces 702
may be required to be within four feet of the wireless device
704 and the personal computer 718 to display biometric
readings or receive user input. The transmission power or
amplification of received signals may also be varied based
on the proximity of the devices in the communications
environment 700.

[0099] The wireless earpieces 702 and the corresponding
sensors 712 (whether internal or external) may be configured
to take several measurements or log information and activi-
ties during normal usage. This information, data, values, and
determinations may be reported to the user 706 or otherwise
utilized as part of the software 12 or processor 310, one or
both utilizing a communications engine, which can send
requests to other devices (103, 104, 704, 718, 740, 730) and
aggregates the results into a single list or display them on
mobile device 704 according to their source. The sensor
measurements may be utilized to extrapolate other measure-
ments, factors, or conditions applicable to the user 706 or the
communications environment 700. For example, the sensors
712 may monitor the user’s usage patterns or light sensed in
the communications environment 700 to enter a full power
mode in a timely manner. The user 706 or another party may
configure the wireless earpieces 702 directly or through a
mobile device 704 and app (e.g., mobile app with a graphical
user interface) to set power settings (e.g., preferences,
conditions, parameters, settings, factors, etc.) or to store or
share biometric information, audio, and other data.

[0100] The user may establish the light conditions or
motion activating the full power mode or keeping the
wireless earpieces 702 in a sleep or low power mode. As a
result, the user 706 may configure the wireless earpieces 702
to maximize the battery life based on motion, lighting
conditions, and other factors established for the user. For
example, the user 706 may set the wireless earpieces 702 to
enter a full power mode only if positioned within the ears of
the user 706 within ten seconds of being moved, otherwise
the wireless earpieces 702 remain in a low power mode to
preserve battery life. This setting may be particularly useful
if the wireless earpieces 702 are periodically moved or
jostled without being inserted into the ears of the user 706.
The wireless earpieces 702 may also be utilized to perform
audio or light monitoring of a specified area.

[0101] The user 706 or another party may also utilize the
wireless device 704 to associate user information and con-
ditions with the user preferences. For example, the user
preferences may specify the thresholds and conditions for
authenticating other devices utilizing verified user biomet-
rics. The user preferences may also specify actions per-
formed based on the user preferences, such as hub commu-
nications, application features, and so forth. In another
example, an application executed by the wireless device 704
may be utilized to specify the conditions “waking up” the
wireless earpieces 702 to automatically or manually com-
municate information, warnings, data, or status information
to the user. In addition, the enabled functions (e.g., sensors,
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transceivers, vibration alerts, speakers, lights, etc.) may be
selectively activated based on the user preferences as set by
default, by the user, or based on historical information. In
another embodiment, the wireless earpieces 702 may be
adjusted or trained over time to become even more accurate
in adjusting to communications needs, activities, habits,
requirements, requests, activations, or other processes or
functions performed by the software 12, processor 310 one
or both utilizing a communications engine. The wireless
earpieces 702 may utilize historical information to generate
default values, baselines, thresholds, policies, or settings for
determining when and how the wireless earpieces 702 (or
associated logic/applications) performs various communica-
tions, actions, and processes. As a result, the wireless
earpieces 702 may effectively manage the automatic and
manually performed processes of the wireless earpieces 702
based on automatic detection of events and conditions (e.g.,
light, motion, user sensor readings, etc.) and user specified
settings.

[0102] The wireless earpieces 702 may include any num-
ber of sensors 712 and logic for measuring and determining
user biometrics, such as pulse rate, skin conduction, finger-
prints, blood oxygenation, temperature, calories expended,
blood or excretion chemistry, voice and audio output (e.g.,
stress level, amplitude, frequency, etc.), position, and ori-
entation (e.g., body, head, etc.). The sensors 712 may also
determine the user’s location, position, velocity, impact
levels, and so forth. Any of the sensors 712 may be utilized
to detect or confirm light, motion, or other parameters
affecting how the wireless earpieces 702 manage, utilize,
and initialize the software 12. The sensors 712 may also
receive user input and convert the user input into commands
or selections of the wireless earpieces 702 or made across
the personal devices 103 of the wireless personal area
network 720. For example, the user input detected by the
wireless earpieces 702 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 by the wireless earpieces 702 and
converted into authorization commands sent to one or more
external devices, such as the wireless device 704, the
personal computer 718, a tablet computer, or so forth. For
example, the user 706 may create a specific head motion and
voice command when detected by the wireless earpieces 702
is utilized to send a request to the processor (implemented by
the wireless earpiece or wireless earpieces 702/wireless
device 704) to perform actions, such as perform wireless
personal area network communications, search for nodes,
change verification settings, and so forth. Any number of
actions may also be implemented by the processor in
response to specified user input.

[0103] The sensors 712 may make all the measurements
regarding the user 706 and communications environment
700 or may communicate with any number of other sensory
devices, components, or systems in the communications
environment 700. In one embodiment, the communications
environment 700 may represent all or a portion of a wireless
personal area network 720. The wireless earpieces 702 may
be utilized to control, communicate, manage, or interact
with many other wearable devices or electronics, such as
smart glasses, smart clothing (e.g., socks, shirts, shorts,
headbands, undergarments, bands, etc.), medical devices,
electronic glass, virtual reality systems, augmented reality
systems, heads-up-displays, helmets, smart glass, watches or
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wrist bands, other wireless earpieces, chest straps, implants,
displays, clothing, or so forth. The wireless earpieces 702
may also communicate with cameras, microphones, or other
specialized or custom systems, equipment, components,
software, or devices. A wireless personal area network is a
network for data transmissions among devices, components,
equipment, and systems, such as personal computers, com-
munications devices, cameras, vehicles, entertainment/me-
dia devices, and communications devices. The wireless
personal area network may interact as part of a wireless
personal area network and may utilize any number of wired,
wireless, or hybrid configurations and may be stationary or
dynamic. For example, the wireless personal area network
may utilize wireless network protocols or standards, such as
INSTEON, IrDA, Wireless USB, Bluetooth, 7-Wave, Zig-
Bee, Wi-Fi, ANT+ or other applicable radio frequency
signals to communicate as part of a wireless personal area
network. In one embodiment, the wireless personal area
network may move with the user 706.

[0104] The communications environment 700 may
include any number of devices, components, or so forth
communicating with each other directly or indirectly
through a wireless (or wired) connection, signal, or link. The
wireless earpieces 702 may function as a hub for commu-
nications within the communications environment 700. For
example, the wireless earpieces 702 may manage commu-
nications, route packets or data, synchronize communica-
tions, reformat data, or so forth. The communications envi-
ronment 700 may include one or more networks and
network components and devices represented by the net-
work 720, such as routers, servers, signal extenders, intel-
ligent network devices, towers, antennas, computing
devices, or so forth. In one embodiment, the network 720 of
the communications environment 700 represents a wireless
personal area network as previously disclosed. The wireless
earpieces 702 may be utilized for walkie talkie type com-
munications. Voice commands and input may be utilized to
control the wireless earpieces 702 as well as tactile or
gesture-based input.

[0105] As discussed in detail above, it is desirable to bring
data into environment 700 which is related to the data
collected by sensors 712, but the wireless earpieces 702 are
unable to verify as the external devices may not be in a
handshake communication protocol with the wireless ear-
pieces 702. Therefore, as in FIG. 5, a “signal-based simi-
larity” can be used to link the devices (103, 104, 704, 718,
740, 730) with the wireless earpieces 702 together in the
meshed body area network 720 without requiring the user to
do anything. Further, the sensor data can be stored, or stored,
authenticated and analyzed at the wireless earpieces 702
with possibility for recommendations/utilizations on made
by the wireless earpieces 702. Another option is where the
sensor data is transferred to a linked device 704 for storage,
authentication, authorization and analysis and recommenda-
tions/utilizations are made on the linked device 704 and sent
back to the hub 702. The user 706 can be involved by giving
permission for the wireless earpieces 702 or mobile device
704 or both to analyze the data. From this point on, the data
could be added to a full repository of data from the local
body area network 720.

[0106] Comnmnications within the communications envi-
ronment 700 may occur through the network 720, such as a
Wi-Fi network, or may occur directly between devices, such
as the wireless earpieces 702 and the wireless device 704. In
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one embodiment, the network 720 represents a wireless
personal area network communicating with the wireless
earpieces 702 as a set or individually, and may include the
wireless device 704, and the computing device 718 (which
may also represent nodes of the network 720). The network
720 may communicate with, include, or access a wireless
network, such as a Wi-Fi, cellular (e.g., 3G, 4G, 5G, PCS,
GSM, etc.), Bluetooth®, short-range radio, satellite, or other
short range or long-range radio frequency networks, signals,
connections, or links. The network 720 may also include or
communicate with any number of hard wired networks, such
as local area networks, coaxial networks, fiber-optic net-
works, powerline networks, or so forth. Communications
within the communications environment 700 may be opet-
ated by one or more users, service providers, or network
providers.

[0107] The wireless earpieces 702 may play, display,
communicate, or utilize any number of alerts or communi-
cations to indicate the actions, activities, communications,
mode, or status are in use or being implemented by the
wireless earpieces 702. For example, one or more alerts may
indicate when additional wireless earpieces are within range
of the wireless earpieces 702 utilizing specific tones, verbal
acknowledgements, tactile feedback, or other forms of com-
municated messages. For example, an audible alert and LED
flash may be utilized each time the wireless earpieces 702
send or receive communications to an intended recipient/
receiving party. Verbal or audio acknowledgements,
answers, and actions utilized by the wireless earpieces 702
are particularly effective because of user familiarity with
such devices in standard smart phone and personal comput-
ers. The corresponding alert may also be communicated to
one or more of the users 706, the wireless device 704, and
the personal computer 718. In one embodiment, alerts or
indicators may be utilized to indicate a message, informa-
tion, or details are available to a user. For example, an
audible alert, such as a beep, and a tactile alert, such as a
single vibration, may indicate the wireless earpieces are
receiving a communication. At any time, the user 706 may
request information regarding the devices communicating
with the wireless earpieces 702. For example, the user 706
may swipe a touch-sensitive portion of the wireless ear-
pieces 702 and then when prompted by an audible chirp may
ask “what devices am I linked to?” to get the associated
information which may be communicated audibly or dis-
played to the wireless device 704.

[0108] In other embodiments, the wireless earpieces 702
may also vibrate, flash, play a tone or other sound, or give
other indications of the actions, status, or process of the
communications. The wireless earpieces 702 may also com-
municate an alert to the wireless device 704 showing up as
anotification, message, or other indicator indicating changes
in status, actions, commands, or so forth.

[0109] The wireless earpieces 702 as well as the wireless
device 704 may include logic for automatically implement-
ing the communications logic in response to motion, light,
audio, user activities, user biometric status, user location,
user orientation/position, historical activity/requests, or vari-
ous other conditions and factors of the communications
environment 700. For example, a processor of the wireless
earpieces 702 may be activated to perform a specified
activity or to “listen” or be prepared to “receive” user input,
feedback, or commands for implementation by the wireless
earpieces 702. The processor may also go into a recording or
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logging mode where all content or verbal communications
are recorded for subsequent transcription, analysis. review,
playback, or so forth.

[0110] The wireless device 704 may represent any number
of wireless or wired electronic communications or comput-
ing devices, such as smart phones, laptops, desktop com-
puters, control systems, tablets, transcription systems, secu-
rity systems, displays, gaming devices, music players,
personal digital assistants, vehicle systems, or so forth as
well as the associated software (e.g., operating systems,
kernels, applications, etc.). The wireless device 704 may
communicate utilizing any number of wireless connections,
standards, or protocols (e.g.. near field communications,
NFMI, Bluetooth, Wi-Fi, wireless Ethernet, etc.). For
example, the wireless device 704 may be a touch screen
cellular phone communicating with the wireless earpieces
702 utilizing Bluetooth communications. The wireless
device 704 may implement and utilize any number of
operating systems, kernels, instructions, or applications
making use of the available sensor data sent from the
wireless earpieces 702. For example, the wireless device 704
may represent any number of android, Apple®/10S®, Win-
dows®, open platforms, or other systems and devices.
Similarly, the wireless device 704 or the wireless earpieces
702 may execute any number of applications utilizing the
user input, proximity data, biometric data, and other feed-
back from the wireless earpieces 702 to initiate, authorize, or
process processor processes and perform the associated
tasks. In one embodiment, the wireless earpieces 702 and the
wireless device 704 may both execute communications
engines operating independently or jointly to perform the
processes herein described stored locally on each device or
accessed through the wireless personal area network. The
wireless earpieces 702 may function as a paired set or
individually to perform even more communications.

[0111] As noted, the layout of the internal components of
the wireless earpieces 702 and the limited space available
for a product of limited size may affect where the sensors
712 may be positioned. The positions of the sensors 712
within each of the wireless earpieces 702 may vary based on
the model, version, and iteration of the wireless earpiece
design and manufacturing process. In some embodiments,
the wireless earpieces 702 may include limited or no sensors
712. The wireless earpieces 702 may also represent wireless
headphones (e.g., on-ear, over-ear, ear fitted, etc.). In another
embodiment, the wireless earpieces 702 may be docked with
or integrated into a set of wireless headphones.

[0112] FIG. 8 is a pictorial representation of a smart sock
system 803 in accordance with an embodiment of the
present invention. Smart sock system 803 may have smart
socks 800 of any length from below the ankle to thigh high.
The smart socks 800 may be of any size and color required
or desired by potential users. Similarly, the smart socks 800
may be formed from any number or combination of fabrics
or materials 802 (e.g., cotton, polyester, nylon, wool, acrylic,
Lycra®, polyethylene, silk, synthetic, Gore-Tex®, Gannex,
etc.). The smart socks 800 may be configured to communi-
cate with wireless earpieces 801 directly or through a
network (102, 720).

[0113] The smart socks 800 may also represent smart
shoes 850 including, but not limited to, soles, outsole, vents,
traction, upper, lower, heels, heel cap, tongue, toe tip, toe
cap, stitches, collar, lining(s), quarter, top piece, vamp,
supports, laces, stabilizers, and so forth. The smart socks 800
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may also represent nylons, stockings, foot wraps, tabis®, or
other similar clothing. Alternatively, the smart socks 800
may represent shirts, hats, pants, undergarments, bands (e.g.,
wrist, ankle, leg, head, waist, etc.) as discussed before with
regards to FIG. 1.

[0114] The material(s) 802 of the smart socks 800 may
represent solid sheets, weaves, knits, compression materials,
or any number of structures or patterns. In one embodiment,
sensors 804, battery 840 and processor 830 are integrated
with, bonded, adhered, or sewn into the smart socks 800. For
example, the sensors 804 may be an integral portion of the
framework of the smart socks 800. The sensors 804 may be
otherwise glued, adhered, or bonded to the material §02 of
the smart socks 800. The sensors 804 are discrete measure-
ment units measuring biometrics, information, and data
associated with a specific portion of the foot/leg of the user.
The sensors 804 may represent threads, fibers, fiber optics,
or the materials 802 of the smart sock 800 measuring
applicable data and information.

[0115] The sensors 804 may be positioned adjacent vari-
ous portions of the foot/leg of the user. For example, a
portion of the sensors 804 may be placed along the soles of
the feet of the user with some of the sensors near the toes and
heel of the user. Some of the sensors 804 may also be
positioned near the ankle, calves, shins, or knee of the user.
The smart socks 800 may be specially configured for spe-
cific users, medical treatments/conditions, sports, monitor-
ing, or so forth. The sensors 804 may be positioned around
the periphery of the foot and leg of the user. The sensors 804
may communicate with the wireless earpieces 801, a smart
phone (10, 704) a smart watch 18, a communications
network (102, 720), or another personal electronic device
103 through a transceiver 806. The transceiver 806 may
represent a Bluetooth, Wi-Fi, NFMI, or other single mode or
multi-mode transceiver.

[0116] The sensors 804 may measure heart rate, tempera-
ture (e.g., user, shoe, environmental, etc.), blood pressure,
circulation, impact forces (e.g., walking or running), speed,
cadence, gait, distance run/jogged/walked, jump height,
activity level, status of the user, risk levels, skin conductiv-
ity, foot/leg stresses, improper and proper stride, and impact
levels, bone/skin status, and so forth. The biometrics read by
the smart socks 800 may be sent to a device (14, 103, 10) or
network 102 through the transceiver 806. The smart socks
800 may be utilized by any number of users. The smart socks
800 may be useful for sports, medicine/doctors, hospitals,
patients, recreation, and so forth.

[0117] The wireless earpieces 801 may utilize audio feed-
back, tactile feedback, or other output devices to commu-
nicate the biometrics and forces sensed by the smart socks
800. In some embodiments, the smart socks 800 or the
wireless earpieces 801 may sense conditions, thresholds, or
parameters requiring an alert (e.g., high blood pressure, high
or low heart rate, etc.). The logic or processors of the smart
sock 800 or the wireless earpieces 801 may analyze the
measurements to determine an alert or indicator is required
based on the thresholds, conditions, or parameters.

[0118] The illustrative embodiments may be utilized to
perform communications utilizing a wireless personal area
network or body area network, such as network 102 and/or
network 720. The wireless earpieces 801 may operate as a
hub for communications, as discussed in detail above, and
may also be utilized as the sending, receiving, or interme-
diary nodes of the wireless personal area network, such as
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network 102 and/or network 720. The communications sent
may represent discrete, streaming, real-time, saved, or any
number of other messages, communications, data, or signals.
The communications may be sent utilizing any number of
standards, protocols, signals, or so forth. The personal area
communications may be utilized for proximity communica-
tions, all user communications, emergency communications,
out-of-network communications, or so forth. For example,
devices may be authenticated by comparing user biometrics
before communications with the associated device may be
allowed. The biometrics may specify a single user or mul-
tiple users utilizing the personal area network at any given
time.

[0119] Smart socks 800 communicate with wireless ear-
pieces 801. The smart sock 800 may include one or more
sensors 804, batteries, transceivers 806, logic or processors,
or other components. The smart socks 800 may be water-
proof or water resistant to withstand washing or otherwise
cleaning the smart socks 800. The smart socks 800 may
include interchangeable or removable components removed,
exchanged, traded-out, replaced, or so forth. The compo-
nents may be removed for washing, repairs, different users/
needs, different activities, and so forth. For example, the
battery 840 of the smart socks may include connectors 842
(e.g., plus, ports, interfaces, etc.) for powering components,
such as the sensors 804, transceiver 806, and logic or
processor 830. Smart socks 800 may also be powered
galvanically creating electric currents through natural
chemical reactions such as is described in co-pending U.S.
patent application Ser. No. 15/797,834 herein incorporated
by reference in its entirety. All or portions of the components
may be integrated, such as a shown with the battery 840 and
processor 830.

[0120] The illustrative embodiments may take the form of
an entirely hardware embodiment, an entirely software
embodiment (including firmware, resident software, micro-
code, etc.) or an embodiment combining software and
hardware aspects generally referred to herein as a “circuit,”
“module” or “system.” Furthermore, embodiments of the
inventive subject matter may take the form of a computer
program product embodied in any tangible medium of
expression having computer usable program code embodied
in the medium. The described embodiments may be pro-
vided as a computer program product, or software, including
a machine-readable medium having stored thereon instruc-
tions, which may be used to program a computing system (or
other electronic device(s)) to perform a process according to
embodiments, whether presently described or not, since
every conceivable variation is not enumerated herein. A
machine-readable medium includes any mechanism for stor-
ing or transmitting information in a form (e.g., software,
processing application) readable by a machine (e.g., a com-
puter). The machine-readable medium may include, but is
not limited to, magnetic storage medium (e.g., floppy dis-
kette); optical storage medium (e.g., CD-ROM); magneto-
optical storage medium; read only memory (ROM); random
access memory (RAM); erasable programmable memory
(e.g., EPROM and EEPROM); flash memory; or other types
of medium suitable for storing electronic instructions. In
addition, embodiments may be embodied in an electrical,
optical, acoustical or other form of propagated signal (e.g.,
carrier waves, infrared signals, digital signals, etc.), or
wireline, wireless, or another communications medium.
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[0121] 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 or 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 wireless personal area network (WPAN), or a wide area
network (WAN), or the connection may be made to an
external computer (e.g., through the Internet using an Inter-
net Service Provider).

[0122] FIG. 9 is a flowchart of a process for utilizing a
smart sock system in accordance with an illustrative
embodiment. The process of FIG. 9 may be performed by
one or more smart socks 800 (e.g., a pair of smart socks 800)
communicating with one or more wireless earpieces 801
(e.g., a left and right pair of wireless earpieces 801). The
smart socks 800 may include multiple sensors 804 for
measuring user information, biometrics, and forces, a trans-
ceiver 806 connected to the multiple sensors 804 for com-
municating the information, biometrics, and forces, and
other components, such as logic for processing the data and
information, a battery, piezo electric generators, or solar
cells, for powering the smart sock 800 and associated
components and so forth. The components may include
wires, busses, traces, contacts, interfaces, or other compo-
nents. The components of the smart sock 800 may be fluid
and water resistant as well as impact resistant.

[0123] The process may begin by receiving at least a foot
and/or leg of a user in smart socks 800 (step 902). The smart
socks 800 may cover all or portions of the user’s toes, feet,
and legs. The smart socks 800 may also represent any
number of clothing items (e.g., shirts, pants, shoes, belts,
headbands, wrist bands, etc.). The smart socks 800 may be
pre-fitted or formed of stretchable or form fitting materials.
[0124] Next, the smart socks 800 activate the one or more
sensors 804 integrated with the smart socks 800 (step 904).
In one embodiment, the smart socks 800 may include a
power button, switch, or so forth for activating the electrical
features of the smart socks 800. In another embodiment, the
smart socks 800 may detect when being worn to automati-
cally activate the various features and functions.

[0125] Next, the smart socks 800 measure biometrics and
forces associated with the user utilizing the one or more
sensors 804 (step 906). The sensors 804 may include a blood
pressure cuff for measuring the blood pressure of the user.
The sensors 804 may also include any number of contacts,
touch, electrical, chemical, optical, or other sensors for
measuring heart rate, blood chemical content, circulation,
impact levels, and so forth. In one embodiment, different
sensors may measure distinct biometrics and forces (e.g.,
external, atmospheric, etc.).

[0126] Next, the smart socks 800 communicate the bio-
metrics and the forces to at least wireless earpieces 801 worn
by the user (step 908). In one embodiment, the smart socks
800 may communicate directly with the wireless earpieces
801 utilizing any number of signals, protocols, or standards.
In another embodiment, the smart socks 800 may commu-
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nicate through one or more devices (103, 10) or networks
(102, 720). For example, the smart socks 800 may utilize a
personal mesh network to perform communications of the
biometrics and forces.

[0127] Inanother embodiment, the smart sock system may
communicate the biometrics and forces to the user audibly,
visually, or tactilely through the wireless earpieces 801 or
one or more wireless devices 103 in communication with the
smart socks 800. The smart socks 800 may also communi-
cate alerts, alarms, indicators, or other information to the
user or other interested parties.

[0128] 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. The
illustrative embodiments contemplate numerous 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 other alternatives or
exemplary aspects are considered included in the disclosure.
The description is merely examples of embodiments, pro-
cesses or methods of the invention. It is understood any
other modifications, substitutions, and/or additions may be
made, which are within the intended spirit and scope of the
disclosure. For the foregoing, the disclosure accomplishes at
least all the intended objectives.

[0129] 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 several the embodiments of the invention disclosed
with greater particularity.

What is claimed is:

1. A smart sock system, comprising:

a smart sock, comprising:

one or more materials fitted to at least a foot of a user;

one or more integrated sensors for measuring informa-
tion associated with a user located within the one or
more materials; and

a transceiver wirelessly communicating the informa-
tion; and

one or more wireless earpiece worn in ears of the user in

operative communication with the smart sock trans-
ceiver.

2. The smart sock system of claim 1, further comprising
a battery powering the sensors and transceiver.

3. The smart sock system of claim 2, further comprising
a processor for processing the information for communica-
tion through the transceiver.

4. The smart sock system of claim 1, wherein the one or
more integrated sensors are fiber sensors.

5. The smart sock system of claim 1, wherein the one or
more wireless earpieces play the information audibly to the
user.

6. The smart socks system of claim 1, wherein the one or
more wireless earpieces communicate the information to a
wireless device associated with the one or more wireless
earpieces.

7. The smart socks system of claim 1, wherein the smart
sock measures forces imparted on one or more portions of
the smart sock.

8. The smart socks of claim 1, wherein the smart socks are
utilized for patients in a care facility to measure at least heart
rate and blood pressure.
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9. The smart socks of claim 1, wherein the one or more
integrated sensors include a blood pressure cuff.

10. A method for utilizing a smart sock system, compris-
ing:

receiving at least a foot of a user in a smart sock;

activating one or more sensors integrated with the smart

sock;

measuring biometrics and forces associated with the user

utilizing the one or more sensors; and
communicating the biometrics and forces to at least
wireless earpieces worn by the user.

11. The method of claim 10, wherein the forces include
impact forces experienced by a foot and leg of a user.

12. The method off claim 10, wherein the one or more
sensors are connected to a transceiver, and wherein the
transceiver wirelessly communicates with the wireless ear-
pieces.

13. The method of claim 10, further comprising:

playing the biometrics and the forces to the user audibly

through the wireless earpieces.

14. The method of claim 10, wherein the wireless ear-
pieces include a pair of wireless earpieces worn in ears of the
user.
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15. The method of claim 10, further comprising:

communicating an alert from the smart socks to the
wireless earpieces.

16. The method of claim 10, wherein the alert indicates a

biometric condition of the user.
17. The method of claim 10, wherein the alert indicates a
force experienced by the foot or leg of the user.

18. A wireless earpiece, comprising:

a frame for fitting in an ear of a user;

a processor controlling functionality of the wireless ear-
piece; and

a transceiver capable of communicating with at least a
smart sock wherein the processor receives biometrics
and forces associated with the user measured by one or
more sensors of the smart sock and communicated to
the transceiver through a transceiver of the smart sock.

19. The wireless earpiece of claim 18, further comprising:

a plurality of sensors measuring biometrics associated
with the user, wherein the biometrics are compared
against biometrics measured by the smart sock to
perform analysis of a body of the user.

20. The wireless earpiece of claim 18, further comprising:

one or more speakers audibly playing the biometrics and
the forces to the user.
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