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7) ABSTRACT

A computer-implemented method of detecting physiological
attributes of a wearer of a computerized wearable device
having one or more sensors comprises (1) using the informa-
tion from the one or more sensors to assess the physiology of
the wearer; and (2) notifying the wearer of the wearer’s physi-
ology. In various embodiments, the method involves using the
wearable device to determine the wearer’s current posture,
balance, alertness, and/or physical state and comparing the
current posture, balance, alertness and/or physical state to at
least one baseline measurement. For example, the system
may measure a baseline posture to determine when the wear-
er’s current posture deviates from the baseline posture, and
notify the wearer so that the wearer may improve his or her
posture. In other embodiments, the computerized wearable
device may detect one or more of the wearer’s physiological
characteristics (e.g., oxygen levels, pulse rate, pupil size, etc.)
and determine the wearer’s alertness level.
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Provide a wearer with computerized eyewear comprising one or more
sensors coupled to the eyewear.

v
Measure one or more baseline levels from the one or more sensors that
are indicative of a normal physiology of the wearer.

A 4
At lcast partially in response to measuring the onc or morc bascline TN
. . /
levels from the one or more sensors, determining a normal physiology — 315 )
of the wearer from the measured one or more baseline levels.

v
7N
Receive at least one signal from the one or more sensors. — 320 >
v
At least partially in response to receiving the at least one signal, T

determining a current physiology of the wearer of the computerized ——( 325 )
wearable device. S

v
At least partially in response to determining the current physiology of TN
the wearer, comparing the current physiology of the wearer tothe  |— 330 j
normal physiology of the wearer. N

y TN
Notify the wearer when the current physiology of the wearer deviates o
. —t 335,
from the normal physiology of the wearer. \
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WEARABLE PHYSIOLOGY MONITOR
COMPUTER APPARATUS, SYSTEMS, AND
RELATED METHODS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application No. 62/046,406, filed Sep. 5, 2014,
and entitled, “Wearable Health Computer Apparatus, Sys-
tems, and Related Methods,” which is hereby incorporated
herein by reference in its entirety.

BACKGROUND

[0002] Being able to monitor the posture, balance, alert-
ness, and head trauma of a person is of importance to many
people for health and social reasons. Accordingly, there is a
need for improved systems and methods for monitoring and
detecting the physiology of an individual. Various embodi-
ments of the present systems and methods recognize and
address the foregoing considerations, and others, of prior art
systems and methods.

SUMMARY OF THE VARIOUS EMBODIMENTS

[0003] In general, in various embodiments, a computer-
implemented method of detecting attributes of a wearer of a
computerized wearable device comprising one or more sen-
sors selected from a group consisting of: (1) a gyroscope; (2)
an accelerometer; (3) a geomagnetic sensor; (4) a forward
facing camera; and (5) an eye-facing camera is used to deter-
mine the posture, alertness and whether the wearer has sus-
tained a concussion. The method includes measuring one or
more baseline levels from the one or more sensors that are
indicative of a normal posture of the wearer. At least partially
in response to measuring the baseline levels from the one or
more sensors, the method determines a normal posture of the
wearer from the measured one or more baseline levels. The
method also includes receiving at least one signal from the
one or more sensors on the computerized wearable device. At
least partially in response to receiving the at least one signal,
determining current posture of the wearer of the computer-
ized wearable device. At least partially in response to detet-
mining the current posture of the wearer, comparing the cur-
rent posture of the wearer to the normal posture of the wearer.
In addition, the method includes notifying the wearer when
the current posture of the wearer deviates from the normal
posture of the wearer.

[0004] In various other embodiments, the a computerized
eyewear comprises (A)atleast one processor, (B) one or more
sensors operatively coupled to the at least one processor, the
one or more sensors selected from a group consisting of: (1)
a gyroscope, (2) an accelerometer, (3) a geomagnetic sensor,
(4) a pulse oximeter, (5) a forward facing camera, and (6) an
eye-facing camera, (C) a power source operatively coupled to
the at least one processor, and (D) a communication device
operatively coupled to the at least one processor. In particular
embodiments, the computerized eyewear is configured to: (1)
receive at least one signal from the one or more sensors on the
computerized wearable device, (2) at least partially in
response to receiving the at least one signal, determine a
current physiology of the wearer of the computerized eye-
wear, (3) at least partially in response to determining the
current physiology of the wearer, compare the current physi-
ology ofthe wearer to a normal physiology of the wearer; and
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(4) notify the wearer when the current physiology of the
wearer deviates from the normal physiology of the wearer.
[0005] 1In yet another embodiment, a computerized wear-
able device for being worn on a user’s head comprises (A) at
least one processor, (B) one or more sensors operatively
coupled to the at least one processor, the one or more sensors
selected from a group consisting of: (1) a gyroscope, (2) an
accelerometer, (3)a geomagnetic sensor, (4) a pulse oximeter,
(5) a forward facing camera, and (6) an eye-facing camera,
(C) a power source operatively coupled to the at least one
processor, and (D) a communication device operatively
coupled to the at least one processor. In various embodiments,
the computerized wearable is configured to: (1) receive at
least one signal from the one or more sensors on the comput-
erized wearable device at least partially in response to the
wearer experiencing an impact to the wearer’s head, (2) at
least partially in response to receiving the at least one signal,
determine whether the wearer sustained a concussion as a
result of experiencing the impact to the wearer’s head, and (3)
at least partially in response to determining that the wearer
sustained a concussion, notify at least one of the wearer or a
third party that the wearer has sustained a concussion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various embodiments of systems and methods for
detecting attributes a wearer’s physiology are described
below. In the course of this description, reference will be
made to the accompanying drawings, which are not necessar-
ily drawn to scale and wherein:

[0007] FIG. 11isa block diagram of a Physiology Monitor-
ing System in accordance with an embodiment of the present
system.

[0008] FIG. 2 is a block diagram of the Physiology Moni-
toring Server of FIG. 1.

[0009] FIG. 3 depicts a flowchart that generally illustrates
various steps executed by a Physiology Monitoring Module
according to a particular embodiment.

[0010] FIG. 41s an exemplary wearable health monitoring
device of FIG. 1.

DETAILED DESCRIPTION OF SOME
EMBODIMENTS

[0011] Various embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings. It should be understood that the invention may be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
invention to those skilled in the art. Like numbers refer to like
elements throughout.

Overview

[0012] A wearable physiology monitoring system, in vari-
ous embodiments, may, for example, be embodied in any
suitable wearable device configured to monitor the physiol-
ogy (e.g., posture, balance, alertness, physical injury, etc.) of
awearer. The system may, for example, be embodied as a pair
of eyewear, as contact lenses, as a wristwatch, as a suitable
piece of clothing (e.g., such as a suitable shirt, pair of pants,
undergarment, compression sleeve, etc.), as footwear, as a
hat, as a helmet, as an orthopedic cast, or any other suitable
wearable item. In a particular example, a wearable physiol-
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ogy monitoring system embodied as a pair of eyewear may
enable the system to access one or more (e.g., all five) of a
wearer’s senses (e.g., touch, sight, sound, smell, and taste)
based at least in part on a proximity of the eyewear to the
wearer’s sensory systems (e.g., eves, mouth, ears, nose) when
worn by the wearer. In other embodiments, a wearable physi-
ology monitoring system embodied as a helmet may enable
the system to determine impact, acceleration, posture, and
other physiological attributes of the wearer.

[0013] In various embodiments, the system comprises one
or more sensors configured to determine one or more physi-
ological attributes ofthe wearer. The one or more sensors may
be coupled to the wearable device in any suitable way. For
instance, the one or more sensors may be embedded into the
wearable device, coupled to the wearable device, and/or
operatively coupled to the wearable device. The one or more
sensors may include, for example, one or more heart rate
monitors, one or more electrocardiogram (EKG) sensors, one
or more pedometers, one or more gyroscopes, one or more
geomagnetic sensors, one or more thermometers, one or more
front-facing cameras, one or more eye-facing cameras, one or
more microphones, one or more accelerometers, one or more
blood pressure sensors, one or more pulse oximeters, one or
more near-field communication sensors, one or more bone
scanners, one or more infrared LED/photodiode sensor com-
binations, one or more photodiode sensors, one or more mag-
netometers, or any other suitable one or more sensors. In
particular embodiments, the system is configured to gather
data about the wearer, for example, using the one or more
sensors (e.g., such as temperature, balance, heart rate, activ-
ity, activity levels, alertness, food eaten, medications taken,
steps taken, head position, body movements, facial muscle
movements, trauma, etc.).

[0014] In some embodiments, one or more body position
sensors may be physically or wirelessly coupled to the wear-
able device and adapted to assess the relative positions of two
or more of the wearer’s body parts over time in order to
determine whether the wearer’s posture is desirable or unde-
sirable (e.g., whether the wearer is slouching). For example,
the wearable device may include a magnetometer that is
adapted to sense the relative positions of a first magnet that a
wearer is wearing adjacent the wearer’s first shoulder blade
(e.g., as an adhesive attachment or embedded within an article
of clothing) and a second magnet that the wearer is wearing
adjacent the wearer’s second shoulder blade (e.g., as an adhe-
sive attachment or embedded within an article of clothing).
The system may then use data obtained from the magnetom-
eter regarding the relative positions of the magnets to deter-
mine whether the wearer is slouching. In response to deter-
mining that the user is slouching, the system may send an alert
to the wearer indicating that they should resume a correct
posture.

[0015] In various embodiments, the sensors determine the
physiology of the wearer by monitoring the wearer’s orien-
tation, acceleration, geomagnetic field, and images from the
one or more front facing cameras and/or one or more eye-
facing cameras. The system may measure the wearer’s base-
line levels based on these characteristics to determine the
wearer’s normal physiology. The system may measure the
wearer’s baseline once to create a static baseline, or intermit-
tently to create a dynamic baseline. After determining the
wearer’s normal physiology based on the baseline levels from
the sensors, the system may receive at least one signal from
the one or more sensors. The system may use the at least one
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signal received from the one or more sensors to determine the
wearer’s current physiology. The system may then compare
the wearer’s current physiology to the wearer’s baseline (e.g,,
normal) physiology. If the wearer’s current physiology devi-
ates from the normal physiology of the wearer, the system
may notify the wearer of the deviation. In some embodiments,
the system may notify a third party of the deviation. In various
embodiments, the system may notify the wearer via the wear-
able device or through a notification sent to a mobile device
associated with the wearer. In some embodiments, the system
may also provide suggestions to the wearer on how to change
the wearer’s current physiology to conform to the wearer’s
normal physiology. The system, in particular embodiments,
may also provide suggestions to the wearer on the cause of the
wearer’s current physiology. For instance, where the wearer’s
current physiology (e.g., posture) includes a lowered head
and slumped shoulders (as determined by additional sensors
placed on the wearer’s shoulders) and the wearer’s normal
physiology (e.g., normal posture) is standing up straight with
shoulders back, the system may determine that the wearer is
slouching. After determining that the wearer is slouching, the
system may notify the wearer to stand up straight or to correct
the wearer’s current posture to their normal posture. The
system may also suggest the cause of the wearer’s deviation
in posture (e.g., fatigue).

[0016] In various embodiments, while the system is using
one or more sensors (e.g., eyewear based sensors) to assess
the physiology of the wearer, the system may also (e.g., at
least substantially simultaneously) capture one or more
images of the wearer or the wearer’s surroundings (e.g., using
a camera, such as a forward-facing camera associated with
eyewear worn by the wearer) that may be used in determining
the user’s activity or physiological state.

Exemplary Technical Platforms

[0017] As will be appreciated by one skilled in the relevant
field, the present systems and methods may be, for example,
embodied as a computer system, a method, or a computer
program product. Accordingly, various embodiments may be
entirely hardware or a combination of hardware and software.
Furthermore, particular embodiments may take the form of a
computer program product stored on a computer-readable
storage medium having computer-readable instructions (e.g.,
software) embodied in the storage mediuni. Various embodi-
ments may also take the form of web-implemented computer
software. Any suitable computer-readable storage medium
may be utilized including, for example, hard disks, compact
disks, DVDs, optical storage devices, and/or magnetic stor-
age devices.

[0018] Various embodiments are described below with ref-
erence to block diagram and flowchart illustrations of meth-
ods, apparatuses, (e.g., systems), and computer program
products. It should be understood that each block of the block
diagrams and flowchart illustrations, and combinations of
blocks in the block diagrams and flowchart illustrations,
respectively, can be implemented by a computer executing
computer program instructions. These computer program
instructions may be loaded onto a general purpose computer,
a special purpose computer, or other programmable data pro-
cessing apparatus that can direct a computer or other pro-
grammable data processing apparatus to function in a particu-
lar manner such that the instructions stored in the computer-
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readable memory produce an article of manufacture that is
configured for implementing the functions specified in the
flowchart block or blocks.

[0019] The computer instructions may execute entirely on
the user’s computer, partly on the user’s computer, as a stand-
alone software package, partly on a user’s computer and
partly on a remote computer, or entirely on the remote com-
puter or server. In the latter scenario, the remote computer
may be connected to the user’s computer through any type of
network, including but not limited to: a local area network
(LAN); a wide area network (WAN); a cellular network; or
the connection may be made to an external computer (for
example, through the Internet using an Internet Service Pro-
vider).

[0020] These computer program instructions may also be
stored in a computer-readable memory that can direct a com-
puter or other programmable data processing apparatus to
function in a particular manner such that the instructions
stored in the computer-readable memory produce an article of
manufacture that is configured for implementing the function
specified in the flowchart block or blocks. The computer
program instructions may also be loaded onto a computer or
other programmable data processing apparatus to cause a
series of operational steps to be performed on the computer or
other programmable apparatus to produce a computer-imple-
mented process (e.g., method) such that the instructions that
execute on the computer or other programmable apparatus
provide steps for implementing the functions specified in the
flowchart block or blocks.

[0021] Example System Architecture

[0022] FIG.1is ablock diagram ofa Physiology Monitor-
ing System 100 according to particular embodiments. As may
be understood from this figure, the Physiology Monitoring
System 100 includes One or More Networks 115, One or
More Third Party Servers 50, a Physiology Monitoring Server
120 that may, for example, be adapted to execute a Physiology
Monitoring Module 300, a Database 140, One or More
Remote Computing Devices 154 (e.g., such as a smart phone,
a tablet computer, a wearable computing device, a laptop
computer, a desktop computer, etc.), and One or More Wear-
able Health Monitoring Devices 156, which may, for
example, be embodied as one or more of eyewear, headwear,
clothing, a watch, a hat, a helmet, a cast, an adhesive bandage,
a piece of jewelry (e.g., a ring, earring, necklace, bracelet,
etc.), or any other suitable wearable device. In particular
embodiments, the one or more computer networks 115 facili-
tate communication between the One or More Third Party
Servers 50, the Physiology Monitoring Server 120, Database
140, One or More Remote Computing Devices 154, and the
one or more Health Monitoring Devices 156.

[0023] The one or more networks 115 may include any of a
variety of types of wired or wireless computer networks such
as the Internet, a private intranet, a mesh network, a public
switch telephone network (PSTN), or any other type of net-
work (e.g., a network that uses Bluetooth or near field com-
munications to facilitate communication between computing
devices). The communication link between the One or More
Remote Computing Devices 154 and the Mental State Moni-
toring Server 120 may be, for example, implemented via a
Local Area Network (LAN) or via the Internet.

[0024] FIG. 2 illustrates a diagrammatic representation of
the architecture for the Physiology Monitoring Server 120
that may be used within the Physiology Monitoring System
100. It should be understood that the computer architecture
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shown in FIG. 2 may also represent the computer architecture
for any one of the One or More Remote Computing Devices
154, one or more Third Party Servers 50, and one or more
Health Monitoring Devices 156 shown in FIG. 1. In particular
embodiments, the Physiology Monitoring Server 120 may be
suitable for use as a computer within the context of the Physi-
ology Monitoring System 100 that is configured for deter-
mining a physiology of a wearer by detecting attributes of the
wearer using signals received from sensors coupled to the
eyewear.

[0025] In particular embodiments, the Physiology Moni-
toring Server 120 may be connected (e.g., networked) to other
computing devices in a LAN, an intranet, an extranet, and/or
the Internet as shown in FIG. 1. As noted above, the Physiol-
ogy Monitoring Server 120 may operate in the capacity of a
server or a client computing device in a client-server network
environment, or as a peer computing device in a peer-to-peer
(or distributed) network environment. The Physiology Moni-
toring Server 120 may be a desktop personal computing
device (PC), a tablet PC, a set-top box (STB), a Personal
Digital Assistant (PDA), a cellular telephone, a web appli-
ance, a network router, a switch or bridge, or any other com-
puting device capable of executing a set of instructions (se-
quential or otherwise) that specify actions to be taken by that
computing device. Further, while only a single computing
device is illustrated, the term “computing device” shall also
be interpreted to include any collection of computing devices
that individually or jointly execute a set (or multiple sets) of
instructions to perform any one or more of the methodologies
discussed herein.

[0026] An exemplary Physiology Monitoring Server 120
includes a processing device 202, a main memory 204 (e.g.,
read-only memory (ROM), flash memory, dynamic random
access memory (DRAM) such as synchronous DRAM
(SDRAM) or Rambus DRAM (RDRAM), etc.), a static
memory 206 (e.g., flash memory, static random access
memory (SRAM), etc.), and a data storage device 218, which
communicate with each other via a bus 232.

[0027] The processing device 202 represents one or more
general-purpose or specific processing devices such as a
microprocessor, a central processing unit (CPU), or the like.
More particularly, the processing device 202 may be a com-
plex instruction set computing (CISC) microprocessor,
reduced instruction set computing (RISC) microprocessor,
very long instruction word (VLIW) microprocessor, or pro-
cessor implementing other instruction sets, or processors
implementing a combination of instruction sets. The process-
ing device 202 may also be one or more special-purpose
processing devices such as an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA), a
digital signal processor (DSP), network processor, or the like.
The processing device 202 may be configured to execute
processing logic 226 for performing various operations and
steps discussed herein.

[0028] The Physiology Monitoring Server 120 may further
include a network interface device 208. The Physiology
Monitoring Server 120 may also include a video display umt
210 (e.g., aliquid crystal display (LCD) or a cathode ray tube
(CRT)), analpha-numeric input device 212 (e.g., akeyboard),
a cursor control device 214 (e.g., a mouse), and a signal
generation device 216 (e.g., a speaker).

[0029] The data storage device 218 may include a non-
transitory computing device-accessible storage medium 230
(also known as a non-transitory computing device-readable
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storage medium, a non-transitory computing device-readable
medium, or a non-transitory computer-readable medium) on
which is stored one or more sets of instructions (e.g., the
Physiology Monitoring Module 300) embodying any one or
more of the methodologies or functions described herein. The
one or more sets of instructions may also reside, completely
or at least partially, within the main memory 204 and/or
within the processing device 202 during execution thereof by
the Physiology Monitoring Server 120—the main memory
204 and the processing device 202 also constituting comput-
ing device-accessible storage media. The one or more sets of
instructions may further be transmitted or received over a
network 115 via a network interface device 208.

[0030] While the computing device-accessible storage
medium 230 is shown in an exemplary embodiment to be a
single medium, the term “computing device-accessible stor-
age medium” should be understood to include a single
medium or multiple media (e.g., a centralized or distributed
database, and/or associated caches and servers) that store the
oneormore sets of instructions. The term “computing device-
accessible storage medium” should also be understood to
include any medium that is capable of storing, encoding, or
carrying a set of instructions for execution by the computing
device and that causes the computing device to include any
one or more of the methodologies of the present invention.
The term “computing device-accessible storage medium”
should accordingly be understood to include, but not be lim-
itedto, solid-state memories, optical and magnetic media, etc.

Exemplary System Platform

[0031] As noted above, a system, according to various
embodiments, is adapted to assess the physiology of a wearer
of a wearable device. Various aspects of the system’s func-
tionality may be executed by certain system modules, includ-
ing the Physiology Monitoring Module 300. The Physiology
Monitoring Module 300 is discussed in greater detail below.
[0032] Physiology Monitoring Module

[0033] FIG. 3 is a flow chart of operations performed by an
exemplary Physiology Monitoring Module 300, which may,
for example, run on the Physiology Monitoring Server 120, or
any suitable computing device (such as the One or More
Health Monitoring Devices 156 or other suitable mobile com-
puting device). In particular embodiments, the Physiology
Monitoring Module 300 may assess a wearer’s normal physi-
ology and current physiology to determine whether the wear-
er’s current physiology deviates from the wearer’s normal
physiology.

[0034] The system begins, in various embodiments, at Step
305 by providing a wearer with computerized eyewear com-
prising one or more sensors coupled to the eyewear. In various
embodiments, the system may do this by, for example: (1)
facilitating delivery of the eyewear to an address associated
with a particular individual; (2) facilitating distribution of the
eyewear from a healthcare worker to the individual; and (3)
placing an order of the eyewear from a third party for delivery
to the individual. In other embodiments, this step may be
executed manually (e.g., by a human being) rather than a
computer.

[0035] In various embodiments, the one or more sensors
that are coupled to the eyewear (or other health monitoring
device, for example, a helmet) are adapted to detect one or
more characteristics of a wearer of the eyewear, wherein the
one or more characteristics of the wearer are associated with
the wearer’s physiology. In various embodiments, the sensors
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coupled to the eyewear or other health monitoring device may
include, for example, one or more of the following: a heart
rate monitor, an electrocardiogram (EKG), a gyroscope, a
geomagnetic sensor. a pedometer, a thermometer, a front-
facing camera, an eye-facing camera, a microphone, an accel-
erometer, a magnetometer, a blood pressure sensor, a pulse
oximeter, a skin conductance response sensor, a near-field
communication sensor, an infrared LED/photodiode sensor
combination, a magnetometer, or any other suitable sensor. In
particular embodiments, the sensors coupled to the eyewear
comprise one or more of a gyroscope, an accelerometer, a
geomagnetic sensor, an impact sensor, an eye-facing camera,
and a front-facing camera.

[0036] Invarious embodiments, the one or more sensors are
coupled to a computing device that is associated with (e.g,,
embedded within, attached to) the eyewear or other health
monitoring device. In particular embodiments, the eyewear or
other health monitoring device comprises at least one proces-
sor, computer memory, suitable wireless communications
components (e.g., a Bluetooth chip), and a power supply for
powering the health monitoring device and/or the various
Sensors.

[0037] Referring to FIG. 4, an exemplarily embodiment of
eyewear according to particular embodiments illustrates that
the one or more sensors may be physically coupled to eyewear
400 in any suitable way. For example, in various embodi-
ments, the one or more sensors may be embedded into the
eyewear 400. In some embodiments, the one or more sensors
may be positioned along the frame 410 of the eyewear 400. In
other embodiments, the one or more sensors may be posi-
tioned along the temples 412, 414 of the eyewear 400. In still
other embodiments, the one or more sensors may be coupled
to one or more of the lenses 418, 420 of the eyewear 400. As
noted above, the one or more sensors may be coupled to a
Bluetooth device that is configured to transmit the one or
more signals to a handheld wireless device, and the step of
receiving one or more signals from the one or more sensors
(discussed below with reference to Step 320) further com-
prises receiving the one or more signals from the wireless
handheld device (e.g., via the Internet, Wi-Fi, a cellular net-
work, etc.). In particular embodiments, one or more of the one
or more sensors may be detachable from the eyewear 400. For
instance, if a wearer does not need a temperature sensor or
other particular sensor, the sensor may be removed from the
eyewear. In other embodiments, the one or more sensors may
be detached from the eyewear to attach to other portions of the
wearer’s body. For example, in determining the posture of the
wearer, the gyroscope, accelerometer, or other suitable device
may be attached to the wearer’s back or shoulders and may be
adapted to transmit data to the eyewear. The structure of the
eyewear will be discussed further below.

[0038] Referring again to FIG. 3, at Step 310, the system
measures one or more baseline levels from the one or more
sensors that are indicative of a normal physiology of the
wearer. In particular embodiments, the one or more baseline
levels may be one or more normal starting baseline levels of
the wearer. For instance, the pupil size baseline level of the
wearer may include that the wearer’s eyes are normally
dilated because of a medicine the wearer is taking. In other
embodiments, the one or more baseline levels may be one or
more desired end point baseline levels of the wearer. For
instance, where the wearer’s normal posture is slouched, the
wearer may have the system measure the wearer’s posture at
the desired end point baseline level of standing up straight. In
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still other embodiments, the one or more baseline levels may
be a baseline level of an average person (e.g., not a baseline
level based on measurements from the wearer).

[0039] In various embodiments, the system may measure
the one or more baseline levels from a single sensor. In other
embodiments, the system may measure the one or more base-
line levels from all of the sensors. In yet other embodiments,
the system may measure the one or more baseline levels from
each of the sensors multiple times (e.g., measure baseline
levels from the gyroscope three times) to create an average
baseline level. In various embodiments, the system may be
configured to measure one or more baseline levels from a first
sensor at the same time that it measures one or more baseline
levels from a second sensor. For example, the system may be
configured to receive an orientation from the gyroscope at the
same time that it receives a position measurement from the
accelerometer. In addition, the system may also receive an
oxygen saturation level from a pulse oximeter sensor to deter-
mine the wearer’s blood oxygen level, which may be used in
supplementing position measurements, balance measure-
ments, and alertness measurements.

[0040] In various embodiments, the system may measure
one or more baseline levels substantially automatically after
the sensor generates the data. In particular embodiments, the
system may measure one or more baseline levels only once to
create a static baseline. For example, the system may measure
the wearer’s orientation only once to create a static baseline
for the wearer’s orientation. In some embodiments, the sys-
tem may measure one or more baseline levels periodically
(e.g., by the second, by the minute, hourly, daily, etc.) to
create a dynamic baseline. For example, the system may
measure the wearer’s orientation every thirty seconds
throughout the day to create a dynamic baseline for the wear-
er’s orientation. In other embodiments, the system may mea-
sure one or more baseline levels after receiving an indication
from the wearer and/or a third party that the system should
measure the one or more baseline levels. For instance, the
wearer may speak a voice command to the wearable device
requesting that the device measure the wearer’s balance. In
various embodiments, the system may receive an indication
from the wearer and/or a third party of when to have the
system measure the one or more baseline levels. For example,
the system may receive an indication from the third party to
have the system measure the wearer’s orientation at 8:00 a.m.
and at 2:00 p.m.

[0041] Inparticular embodiments, the system may measure
one or more baseline levels during a predefined time period.
In various embodiments, the system may measure one or
more baseline levels when a sensor detects movement and/or
activities of the wearer (e.g., sitting, lying down, standing,
walking, running, lifting, exercising, etc.). For example, the
system may measure one or more baseline levels from the
gyroscope and/or accelerometer when the sensor detects that
the wearer is walking According to some embodiments, the
one or more baseline levels may include a normal posture
physiology of the average wearer (e.g., not based on measure-
ments from the wearer).

[0042] In other embodiments, the one or more baseline
levels may include a normal balance physiology of the
wearer. For example, the wearer’s normal balance may
include information on the roll, yaw, and pitch of the wearer’s
head and/or body while in a particular position (e.g., sitting,
lying down, standing, walking, running, lifting, exercising,
etc.). In still other embodiments, the one or more baseline
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levels may include a normal alertness physiology of the
wearer. For example, the wearer’s normal alertness may
include that the wearer is alert, distracted, lethargic, drowsy,
sluggish, obtunded, mentally dulled, stuporous, unconscious,
unresponsive, etc. The levels of alertness may be determined
by data received from one or more sensors (e.g., blink rate,
oxygen levels, blood sugar levels, etc.) In yet other embodi-
ments, the one or more baseline levels may include a normal
physical state physiology of the wearer. For example, the
normal physical state of the wearer may include physical
attributes of the wearer (e.g., pupil size, heart rate, perspira-
tion level, respiratory rate, brain wave activity, free of physi-
cal injuries, injured, asleep, awake, conscious, unconscious,
alive, deceased, stable, good, fair, serious, critical, distressed,
etc.).

[0043] Inparticular embodiments, the system may store the
one or more baseline levels in associated memory. In various
embodiments, the system may store the one or more baseline
levels substantially automatically after measuring the data. In
other embodiments, the system may store the one or more
baseline levels after receiving manual input from the wearer
and/or a third party requesting that the system store the base-
line levels. In various embodiments, the system may store the
one or more baseline levels for a specified period of time. For
instance, the system may store the one or more baseline levels
for a day, a month, a year, etc., in the Physiology Information
Database 140. In some embodiments, the system may store
the one or more baseline levels on any suitable server or other
device. In other embodiments, the system may store the one
or more baseline levels on the Physiology Monitoring Server
120. In still other embodiments, the system may store the one
or more baseline levels in an account associated with the
wearer. In various embodiments, the system may store the one
or more baseline levels with a timestamp of when the one or
more baseline levels were received.

[0044] At Step 315, at least partially in response to measur-
ing the one or more baseline levels from the one or more
sensors, the system determines a normal physiology of the
wearer from the measured one or more baseline levels.
According to some embodiments, the system may determine
the normal physiology of the wearer to be a normal posture of
the wearer. For example, the system may determine the wear-
er’s normal posture to be correct. In other embodiments, the
system may determine the normal physiology ofthe wearer to
be a normal balance of the wearer. For example, the system
may determine that, when standing, the wearer’s normal bal-
ance is centered over the wearer’s right foot, rather than the
center of the wearer’s stance. In still other embodiments, the
system may determine the normal physiology of the wearer to
be a normal alertness of the wearer. For instance, the system
may determine that the wearer’s normal alertness while driv-
ing to be alert. In yet other embodiments, the system may
determine the normal physiology of the wearer to be a normal
physical state of the wearer. For example, the system may
determine the wearer’s normal physical state to be conscious.
In some embodiments, the system may determine the normal
physiology of the wearer to be a normal head position of the
wearer. For instance, the system may determine that the wear-
er’s normal head position is level. In other embodiments, the
system may determine the normal physiology ofthe wearer to
be a normal oxygen level of the wearer. For instance, the
system may determine that the wearer’s normal oxygen level
is 95%. In still other embodiments, the system may determine
the normal physiology of the wearer to be a normal pupil size
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of the wearer. For instance, the system may determine that the
wearer’s normal pupil size is three millimeters (e.g., 3 mm) in
diameter. In various embodiments, the system may determine
the normal physiology of the wearer to be a normal pitch, roll,
and yaw of the wearer’s head. For instance, the system may
determine that the wearer’s normal head pitch is even about
the right-left axis, the wearer’s normal head roll is even about
the inferior-superior axis, and the wearer’s normal head yaw
is even about the anterior-posterior axis.

[0045] Inparticular embodiments, the system determines a
normal physiology of the wearer by averaging the one or
more baseline levels. For instance, the system may determine
the wearer’s normal posture by averaging the wearer’s base-
line levels for posture. In yet other embodiments, the system
may determine the wearer’s normal posture based on a base-
line posture of the average wearer.

[0046] In various embodiments, the system determines a
normal physiology of the wearer substantially automatically
after measuring the one or more baseline levels. In some
embodiments, the system may determine the wearer’s normal
physiology periodically (e.g., by the second, by the minute,
hourly, daily, etc.). For example, the system may determine
the wearer’s normal physiology every thirty seconds through-
out the day. In other embodiments, the system may determine
the wearer’s normal physiology after receiving an indication
from the wearer and/or a third party that the system should
determine the wearer’s normal physiology. For instance, the
wearer may speak a voice command to the wearable device
requesting that the device determine the wearer’s normal
posture. In various embodiments, the system may receive an
indication from the wearer and/or a third party of when to
have the system determine the wearer’s normal physiology.
For example, the system may receive an indication from the
third party to have the system determine the wearer’s normal
balance at 8:00 a.m. and at 2:00 p.m.

[0047] Inparticular embodiments, the system may store the
normal physiology of the wearer in an account associated
with the wearer. In some embodiments, the normal physiol-
ogy of the wearer may be accessible by the wearer and/or a
third party. For instance, the normal physiology of the wearer
may be diagramed in a chart that is accessible from the wear-
able device or from a computing device by the wearer and/or
the wearer’s physician. In various embodiments, the system
may store the normal physiology of the wearer in the Physi-
ology Information Database 140. In particular embodiments,
the system may store information in the Physiology Informa-
tion Database 140 regarding past normal physiologies of the
wearer associated with the wearer (e.g., the wearer used to
slouch, but no longer slouches, etc.).

[0048] At Step 320, the system receives at least one signal
from the one or more sensors. In particular embodiments, the
at least one signal may include one or more signals that may
beused to derive: (1) the wearer’s a heartrate, (2) the wearer’s
heart rhythm; (3) a distance traveled by the wearer; (4) the
wearer’s body temperature; (5) one or more images associ-
ated with the wearer or the wearer’s environment; (6) one or
more sounds associated with the wearer’s body or the wear-
er’s environment; (7) a speed traveled by the wearer; (8) the
wearer’s blood pressure; (9) the wearer’s oxygen saturation
level; (10) the wearer’s brainwave activity; (11) the wearer’s
pupil size; (12) the wearer’s perspiration level; (13) the wear-
er’s respiratory rate; (14) the number and/or cadence of steps
taken by the wearer; (15) the movement of one or more of the
wearer’s facial muscles; (16) one or more biochemical
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changes within the wearer’s body (e.g., changes in hormone
levels, releases of neurotransmitters); (17) changes in the one
or more characteristics of the wearer’s skin (e.g., skin pale-
ness or clamminess); (18) one or more postures associated
with the wearer; and/or (19) any other suitable attribute of the
wearer or the wearer’s environment. For instance, the system
may receive a signal from an eye-facing camera associated
with the eyewear that the wearer is looking down at the same
time that the system receives a signal from the front-facing
camera that there is a road in front of the wearer. In various
embodiments, the system may store data related to the signals
and/or data derived from this data for later review and use in
determining the physiology of the wearer.

[0049] In particular embodiments, the system may receive
one or more of the above-referenced signals substantially
automatically. In various embodiments, the system may
receive one or more of the signals on a substantially periodic
basis (e.g., by the second, by the minute, hourly, daily, etc.).
For example, the system may receive one or more signals
every thirty seconds throughout the day. In other embodi-
ments, the system may receive one or more signals at least
partially in response to receiving an indication from the
wearer that the system should receive a signal. For instance,
the wearer may speak a voice command to the wearable
device requesting that the device receive a signal from the
gyroscope to get the wearer’s orientation. In various embodi-
ments, the system may receive an indication from the wearer
of when to have the system receive the signal. For example,
the system may receive an indication from the wearer to have
the system receive a signal from the gyroscope at 8:00 a.m.
and at 2:00 p.m. on a particular day. In particular embodi-
ments, the system may receive a request from the wearer to
have a particular signal received from a particular sensor at
the same time that the system receives a second particular
signal from a second particular sensor. For example, when the
system receives a signal that indicates that the wearer’s pupil
size has increased, the system may, at least partially in
response to receiving the increased pupil size signal, also
obtain an orientation of the wearer from the gyroscope asso-
ciated with the eyewear. In various embodiments, the system
may receive at least one signal from one of an accelerometer
and a gyroscope. In some of these embodiments, the system
may receive at least one signal from the one or more sensors
at least partially in response to the wearer experiencing an
impact to the wearer’s head. The system may also determine
an intensity level of the impact experienced by the wearer
based on the at least one signal or based on at least another
signal.

[0050] Insome embodiments, the system receives a signal
of an image captured by the eyewear. In various embodi-
ments, the system receives a plurality of images captured by
the eyewear. In particular embodiments, the system receives
the image from the front-facing camera. In some embodi-
ments, the system receives the image substantially automati-
cally from the front-facing camera. In other embodiments, the
system may receive the image in response to receiving an
indication from the wearer to capture the image. For example,
the system may receive a voice command from the wearer to
capture the image. In various embodiments, the system may
store the captured image in local or remote memory. In some
embodiments, the image captured by the eyewear may be a
video.

[0051] In various embodiments, the system may receive
only one signal from a single sensor associated with the
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eyewear. In other embodiments, the system may receive a
signal from a plurality of the sensors associated with the
eyewear. In yet other embodiments, the system may receive
multiple signals from one or more of the sensors. In various
embodiments, the system may be configured to receive a first
signal from a first sensor at the same time that it receives a
second signal from a second sensor. For example, the system
may be configured to receive an image signal from an eye-
facing camera associated with the eyewear at the same time
that the system receives an orientation signal from the gyro-
scope associated with the eyewear. As a further example, the
system may be configured to simultaneously receive a signal
from both an eye-facing camera and a brainwave activity
sensor associated with the eyewear.

[0052] At Step 325, at least partially in response to receiv-
ing the at least one signal, the system determines a current
physiology of the wearer. According to some embodiments,
the system may determine the current physiology of the
wearer to be a current posture of the wearer. For instance, the
system may determine the wearer’s current posture to be
slouched posture. In other embodiments, the system may
determine the current physiology of the wearer to be a current
balance of the wearer (e.g., while sitting, standing, laying
down, etc.). Forinstance, the system may determine the wear-
er’s current balance, while standing, to be centered over the
center of the wearer’s stance. In still other embodiments, the
system may determine the current physiology of the wearer to
be a current alertness of the wearer. For instance, the system
may determine the wearer’s current alertness while driving to
be distracted. In yet other embodiments, the system may
determine the current physiology of the wearer to be a current
physical state of the wearer. For instance, the system may
determine the wearer’s current physical state is unconscious.
[0053] In still other embodiments, the system may deter-
mine the current physiology of the wearer to be a current head
position of the wearer. For instance, the system may deter-
mine the wearer’s current head position to be lowered. In
other embodiments, the system may determine the current
physiology of the wearer to be a current pitch, roll, and yaw of
the wearer’s head. For example, the system may determine
the wearer’s current head pitch is 45 degrees to the right about
the right-left axis, the wearer’s current head roll is even about
the inferior-superior axis, and the wearer’s current head yaw
is even about the anterior-posterior axis.

[0054] Invarious embodiments, the system may determine
the current physiology of the wearer to be a current oxygen
level of the wearer. For example, the system may determine
the wearer’s current oxygen level is 90%. In particular
embodiments, the system may, at least partially in response to
determining that the wearer is sitting, determine based on the
oxygen level of the wearer an alertness level of the wearer. In
some embodiments, in determining the current posture of the
wearer, the system may also detect that the wearer’s head is
tilted downward. In yet other embodiments, in response to
determining an oxygen level for the wearer, the system deter-
mines an alertness of the wearer at least partially based on the
current posture and the oxygen level of the wearer. In still
other embodiments, the system may determine an alertness
level of the wearer at least partially based on the current pitch,
roll, and yaw of the wearer’s head and the current oxygen
level of the wearer.

[0055] In particular embodiments, the system may deter-
mine the current physiology of the wearer to be a current pupil
size of the wearer. For example, the system may determine the
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wearer’s current pupil size is seven millimeters (e.g., 7 mm).
In various embodiments, the system may determine the cut-
rent physiology of the wearer in response to the wearer expe-
riencing an impact to the wearer’s head to determine whether
the wearer sustained a concussion as a result of experiencing
the impact to the wearer’s head.

[0056] In various embodiments, the system determines a
current physiology of the wearer substantially automatically
after receiving the at least one signal from the one or more
sensors. In some embodiments, the system may determine the
wearer’s current physiology periodically (e.g., by the second,
by the minute, hourly, daily, etc.). For example, the system
may determine the wearer’s current physiology every thirty
seconds throughout the day. In other embodiments, the sys-
tem may determine the wearer’s current physiology after
receiving an indication from the wearer and/or a third party
that the system should determine the wearer’s current physi-
ology. In various embodiments, the system may receive an
indication from the wearer and/or a third party of when to
have the system determine the wearer’s current physiology.
For example, the system may receive an indication from the
third party to have the system determine the wearer’s current
balance at 8:00 a.m. and at 2:00 p.m.

[0057] Inparticular embodiments, the system may store the
current physiology of the wearer in an account associated
with the wearer. In some embodiments, the current physiol-
ogy of the wearer may be accessible by the wearer and/or a
third party. For instance, the current physiology of the wearer
may be diagramed in a chart that is accessible from the wear-
able device or from a computing device by the wearer’s
physician. In various embodiments, the system may store the
current physiology of the wearer in the Physiology Informa-
tion Database 140.

[0058] At Step 330, at least partially in response to deter-
mining the current physiology of the wearer, the system com-
pares the current physiology of the wearer to the normal
physiology of the wearer. According to some embodiments,
the system may compare the current posture of the wearer to
the normal posture of the wearer. In particular embodiments,
the system may compare the current alertness of the wearer to
the normal alertness of the wearer. In some embodiments, the
system may compare the current head position of the wearer
to the normal head position of the wearer. In particular
embodiments, the system may compare the current oxygen
level of the wearer to the normal oxygen level of the wearer.
In other embodiments, the system may compare the current
pupil size of the wearer to the normal pupil size of the wearer.
In still other embodiments, the system may compare the
current pitch, roll, and/or yaw of the wearer’s head to the
normal pitch, roll, and/or yaw of the wearer’s head. In various
embodiments, the system may compare one or more of the
current head position (e.g., pitch, roll, and yaw, etc.), current
oxygen level, current pupil size, etc. to the normal measure-
ments to determine one or more or the wearer’s posture,
alertness or level of consciousness.

[0059] In some embodiments, the system compares the
wearer’s current physiology to the wearer’s normal physiol-
ogy substantially automatically after the system determines
the current physiology of the wearer. In various embodi-
ments, the system compares the wearer’s current physiology
to the wearer’s normal physiology after detecting a particular
event. For instance, if the system detects an impact, the sys-
tem may compare the wearer’s current physical state to the
wearer’s normal physical state to determine whether the
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wearer is conscious. In some embodiments, the system may
compare the wearer’s current physiology to the wearer’s not-
mal physiology periodically (e.g., by the second, by the
minute, hourly, daily, weekly, monthly, etc.). For example,
the system may compare the wearer’s current posture to the
wearer’s normal posture every thirty minutes throughout the
day. In other embodiments, the system may compare the
wearer’s current physiology to the wearer’s normal physiol-
ogy after receiving an indication from the wearer or a third
party that the system should compare the wearer’s current
physiology to the wearer’s normal physiology. For instance,
the wearer may speak a voice command to the wearable
device requesting that the device compare the wearer’s cur-
rent alertness to a normal alertness established the previous
month. In various embodiments, the system may receive an
indication from the wearer and/or a third party of when to
have the system compare the wearer’s current physiology to
the wearer’s normal physiology. For example, the system
may receive an indication from the wearer to have the system
compare the wearer’s posture to the normal posture of the
wearer at 8:00 a.m. and at 2:00 p.m. on a particular day.

[0060] In various embodiments, the system may compare
the wearer’s current physiology to the wearer’s normal physi-
ology to determine if the wearer’s current physiology devi-
ates from the wearer’s normal physiology. In particular
embodiments, the wearer’s current physiology may not devi-
ate from the wearer’s normal physiology. In other embodi-
ments, the wearer’s current physiology may deviate from the
wearer’s normal physiology. In particular embodiments, the
system may detect one or more deviations from the wearer’s
normal physiology. In various embodiments, the system may
determine the wearer’s current physiology deviates from the
wearer’s normal physiology based on a predetermined pet-
centage. For instance, the system may determine a wearer’s
current pupil size deviates from the wearer’s normal pupil
size if the wearer’s current pupil size is 10% larger than the
wearer’s normal pupil size.

[0061] Insome embodiments, the wearer’s current posture
may deviate from the wearer’s normal posture. For instance,
where the wearer’s normal posture is correct, the system may
determine that the wearer’s current posture of slouched devi-
ates from the wearer’s normal posture. In other embodiments,
the wearer’s current balance may deviate from the wearer’s
normal balance. For example, where the wearer’s normal
balance while standing is centered over the wearer’s right foot
rather than the center of the wearer’s stance, the system may
determine the wearer’s current balance of centered over the
center of the wearer’s stance while standing deviates from the
wearer’s normal balance. In still other embodiments, the
wearer’s current alertness may deviate from the wearer’s
normal alertness. For instance, where the wearer’s normal
alertness while driving is alert, the system may determine the
wearer’s current alertness of distracted while driving deviates
from the wearer’s normal alertness. In yet other embodi-
ments, the wearer’s physical state may deviate from the wear-
er’s normal physical state. For example, where the wearer’s
normal physical state is conscious, the system may determine
the wearer’s current physical state of unconscious deviates
from the wearer’s normal physical state.

[0062] In some embodiments, the wearer’s current head
position may deviate from the wearer’s normal head position.
For instance, where the wearer’s normal head position is
level, the system may determine the wearer’s current head
position of lowered deviates from the wearer’s normal head
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position, when standing or driving. In other embodiments, the
wearer’s current oxygen level may deviate from the wearer’s
normal oxygen level. For example, where the wearer’s nor-
mal oxygen level is 95%, the system may determine the
wearer’s current oxygen level of 90% deviates from the wear-
er’s normal oxygen level. In particular embodiments, the
wearer’s current pupil size may deviate from the wearer’s
normal pupil size. For instance, where the wearer’s normal
pupil size is three millimeters, the system may determine the
wearer’s current pupil size of seven millimeters deviates from
the wearer’s normal pupil size. In various embodiments, the
system may determine if the wearer’s current pupil size
exceeds a predetermined pupil size. For example, the system
may determine that the wearer’s current pupil size of eight
millimeters exceeds the predetermined pupil size of three
millimeters.

[0063] In some other embodiments, the pitch, roll, and/or
yaw of the wearer’s head may deviate from the normal pitch,
roll, and/or yaw of the wearer’s head by a predetermined
amount. For instance, where the wearer’s normal head pitch is
even about the right-left axis, the system may determine the
wearer’s current head pitch of 45 degrees to the right about
the left-right axis deviates from the wearer’s normal head
pitch. In other embodiments, the intensity level of an impact
experienced by the wearer may exceed a predetermined inten-
sity level. For example, where the predetermined intensity
level s a particular intensity level, the system may determine
the current intensity level of the impact experienced by the
wearer exceeds the predetermined intensity level by 20%.

[0064] Inparticular embodiments, the system may store the
comparisons in an account associated with the wearer. In
some embodiments, the comparisons may be accessible by
the wearer and/or a third party. For instance, the comparisons
may be diagramed in a chart that is accessible from the wear-
able device or from a computing device by the wearer’s
physician.

[0065] At Step 335, the system notifies the wearer when the
current physiology of the wearer deviates from the normal
physiology of the wearer. In particular embodiments, the
system may notify a third party when the wearer’s current
physiology deviates from the wearer’s normal physiology. In
some embodiments, in addition to notifying the wearer, the
system may update the wearer’s account to note that a noti-
fication was sent. In particular embodiments, the system may
notify the wearer of the deviation from the normal physiology
by displaying an image on the lens of the eyewear. In other
embodiments, the system notifies the wearer of the deviation
from the normal physiology by communicating through a
speaker to the wearer. In various embodiments, the system
may notify the wearer of the deviation from the normal physi-
ology by sending an electric shock to the wearer.

[0066] In some embodiments, the system notifies the
wearer and/or the third party of the deviation from the normal
physiology by sending a notification to the wearer’s and/or
the third party’s mobile device. In particular embodiments,
the system notifies the wearer and/or the third party of the
deviation from the normal physiology by email and/or text
message. In other embodiments, the system may notify the
wearer and/or the third party of a single deviation from the
normal physiology substantially immediately after the sys-
tem detects the deviation between the wearer’s current physi-
ology as compared to the wearer’s normal physiology. In yet
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other embodiments, the system may notify the wearer and/or
the third party of all deviations detected on a particular day at
the end of that day.

[0067] In various embodiments, the system may notify the
wearer and/or the third party of the deviation from the normal
physiology after a particular event. For example, the system
may notify a third party of the wearer’s current physical state
of unconscious if the system determines that the wearer has
experienced an impact. In some embodiments, the system
may notify the wearer and/or the third party of the deviation
from the normal physiology after a particular period of time.
For instance, the system may notify the wearer of the devia-
tion from the wearer’s normal correct posture to a current
posture of slouched after one hour of detecting the wearer in
the slouched posture. In still other embodiments, the system
may notify the wearer of the one or more deviations from the
wearer’s normal physiology at a particular time of day. As an
example, the system may notify the wearer of the deviation
from the wearer’s normal posture to the wearer’s current
posture at the end of the day.

[0068] In particular embodiments, the system may notify
the wearer of the deviation from the wearer’s normal posture
physiology (e.g., head position) to the wearer’s current pos-
ture physiology. In some embodiments, the system may
notify the wearer of the deviation from the wearer’s normal
balance physiology to the wearer’s current balance physiol-
ogy. In other embodiments, the system may notify the wearer
of the deviation from the wearer’s normal alertness physiol-
ogy to the wearer’s current alertness physiology. In still other
embodiments, the system may notify the wearer of the devia-
tion from the wearer’s normal physical state physiology to the
wearer’s current physical state physiology. In some embodi-
ments, the system may notify the wearer of the deviation from
the wearer’s normal oxygen level physiology to the wearer’s
current oxygen level physiology. In other embodiments, the
system may notify the wearer of the deviation from the wear-
er’s normal pupil size physiology to the wearer’s current
pupil size physiology. In still other embodiments, the system
may notify the wearer of the deviation from the wearer’s
normal head pitch, roll, and yaw physiology to the wearer’s
current head pitch, roll, and yaw physiology.

[0069] In various embodiments, at least partially in
response to determining that the wearer sustained a concus-
sion, the system may notify one of the wearer or a third party
that the wearer has sustained a concussion. In particular
embodiments, at least partially in response to the intensity
level of the impact experienced by the wearer exceeding the
predetermined intensity level, the system may notify one of
the wearer or a third party that the wearer has sustained a
concussion. In some embodiments, at least partially in
response to the measured pupil size exceeding a predeter-
mined pupil size, the system may confirm that the wearer has
sustained a concussion.

[0070] Invarious embodiments, in addition to notifying the
wearer of the deviation from the normal physiology, the sys-
tem may also provide suggestions to the wearer on how to
change the wearer’s current physiology to make it conform to
the wearer’s normal physiology. For instance, where the
wearer’s normal physiology is correct posture and the wearer
is currently slouching, the system may suggest for the wearer
to stand up straight. Alternatively, if the wearer is sitting down
in a car and slouching, the system may suggest that the wearer
press the back of their head into the headrest, which will cause
the user to tighten their neck muscles also causing their shoul-
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ders to pull back out of the slouching position. In some
embodiments, the system may also provide suggestions to the
wearer on the cause of the wearer’s current physiology. For
example, where the wearer’s normal physiology is correct
posture and the wearer is currently slouching, the system may
provide a suggestion to the wearer that the cause of the wear-
er’s current physiology may be fatigue or a more serious
medical issue such as depression based on the user’s posture
and other physiological attributes measured by the one or
more $ensors.

[0071] In various embodiments, the system, when execut-
ing the Physiology Monitoring Module 300, may omit par-
ticular steps, perform particular steps in an order other than
the order presented above, or perform additional steps not
discussed directly above.

Structure of the Eyewear

[0072] Referring again to FIG. 4, eyewear 400, according
to various embodiments, includes: (1) the eyewear frame 410;
(2) the first temple 412; and (3) the second temple 414. These
various components are discussed in more detail below.
[0073] Eyewear Frame

[0074] Referring still to FIG. 4, eyewear 400, in various
embodiments, includes any suitable eyewear frame 410 con-
figured to support one or more lenses 418, 420. In the embodi-
ment shown in this figure, the eyewear frame 410 has a first
end 402 and asecond end 404. The eyewear frame 410 may be
made of any suitable material such as metal, ceramic, poly-
mers or any combination thereof. In particular embodiments,
the eyewear frame 410 is configured to support the first and
second lenses 418, 420 about the full perimeter of the lenses.
In other embodiments, the eyewear frame 410 may be con-
figured to support the first and second lenses 418, 420 about
only a portion of each respective lens. In various embodi-
ments, the eyewear frame 410 is configured to support a
number of lenses other than two lenses (e.g., a single lens, a
plurality of lenses, etc.). In particular embodiments, the
lenses 418, 420 may include prescription lenses, sunglass
lenses, or any other suitable type of lens (e.g., reading lenses,
non-prescription lenses), which may be formed from glass or
polymers.

[0075] Theeyewear frame 410 includes a first (not shown in
figure) and second nose pad 424, which may be configured to
maintain the eyewear 400 adjacent the front of a wearer’s face
such that the lenses 418, 420 are positioned substantially in
front of the wearer’s eyes while the wearer is wearing the
eyewear 400. In particular embodiments, the nose pads may
comprise a material that is configured to be comfortable when
worn by the wearer (e.g., rubber, polymer, etc.). In other
embodiments, the nose pads may include any other suitable
material (e.g., plastic, metal, etc.). In still other embodiments,
the nose pads may be integrally formed with the frame 410
and made from the same material as the frame.

[0076] Theeyewear frame 410 includes a first and a second
hinge 426, 428, that attach the first and second temples 412,
414 to the frame first and second ends 402, 404, respectively.
In various embodiments, the hinges may be formed by any
suitable connection (e.g., tongue and groove, ball and socket,
spring hinge, etc.). In particular embodiments, the first hinge
426 may be welded to, or integrally formed with, the frame
410 and the first temple 412 and the second hinge 428 may be
welded to, or integrally formed with, the frame 410 and the
second temple 414.
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[0077] First and Second Temples

[0078] As shown in FIG. 4, the first temple 412, according
to various embodiments, is rotatably connected to the frame
410ata right angle to extend the first temple 412 substantially
perpendicular, substantially parallel, or anywhere in between
the right angle to the frame 410. The first temple 412 has a first
and second end 412a, 412b. Proximate the first temple second
end 4125, the first temple 412 includes an earpiece 413 con-
figured to be supported by a wearer’s ear. Similarly, the sec-
ond temple 414, according to various embodiments, is rotat-
ably connected to the frame 410 at a right angle to extend the
second temple 414 substantially perpendicular, substantially
parallel, or anywhere in between the right angle to the frame
410. The second temple 414 has a first and second end 414a,
414b. Proximate the second temple second end 4145, the
second temple 414 includes an earpiece 415 configured to be
supported by a wearer’s ear.

[0079] Sensors

[0080] Invarious embodiments, the second temple 414 has
one or more sensors 430 connected to the second temple 414.
As discussed above, in various embodiments, the one or more
sensors 430 may be coupled to the frame 410, the first and
second temples 412, 414, the first and second lenses 418, 410,
or any other portion (e.g., the nose pads, etc.) of the eyewear
4001n any suitable way. For instance, the one or more sensors
430 may be embedded into the eyewear 400, coupled to the
eyewear 400, and/or operatively coupled to the eyewear 400.
In various embodiments, the one or more sensors 430 may be
formed at any point along the eyewear 400. For instance, a
fingerprint reader may be disposed adjacent the first temple of
the eyewear 400. In various embodiments, the one or more
sensors 430 may be formed in any shape. In addition, the one
or more sensors 430 may be formed on the inner (back)
surface of the frame 410, the first and second temples 412,
414, the first and second lenses 418, 410, or any other portion
of the eyewear 400. In other embodiments, the one or more
sensors 430 may be formed on the outer (front) surface of the
frame 410, the first and second temples 412, 414, the first and
second lenses 418, 410, or any other portion of the eyewear
400.

[0081] In various embodiments, the one or more sensors
430 that are coupled to the eyewear (or other wearable device)
are adapted to detect one or more characteristics of the eye-
wear or a wearer of the eyewear, wherein the one or more
characteristics of the eyewear or the wearer are associated
with the wearer’s physiology. In various embodiments, the
one or more sensors coupled to the eyewear or other wearable
device may include, for example, one or more of the follow-
ing: a near-field communication sensor, a Bluetooth chip, a
GPS unit, an RFID tag (passive or active), a fingerprint reader,
an iris reader, a retinal scanner, a voice recognition sensor, a
heart rate monitor, an electrocardiogram (EKG), an electro-
encephalogram (EEG), a pedometer, a thermometer, a front-
facing camera, an eye-facing camera, a microphone, an accel-
erometer, a magnetometer, a blood pressure sensor, a pulse
oximeter, a skin conductance response sensor, any suitable
biometric reader, an infrared LED sensor, a photodiode sen-
sor, a magnetometer, or any other suitable sensor. In some
embodiments, the one or more sensors may include a unique
shape, a unique code, or a unique design physically inscribed
into the eyewear that may be readable by an individual or a
remote computing device.

[0082] Invariousembodiments, the one or more sensors are
coupled to a computing device that is associated with (e.g.,
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embedded within, attached to) the eyewear or other wearable
device. In particular embodiments, the eyewear or other weat-
able device comprises at least one processor, computer
memory, suitable wireless communications components
(e.g., a Bluetooth chip) and a power supply for powering the
wearable device and/or the various sensors.

[0083] As noted above, the one or more sensors may be
coupled to a Bluetooth device that is configured to transmit
the one or more signals to a handheld wireless device, and the
step of using the eyewear to measure the one or more baseline
levels from the one or more sensors (discussed above in
reference to Step 310) further comprises receiving the one or
more signals from the wireless handheld device (e.g., via the
Internet). In particular embodiments, one or more of the sen-
sors may be detachable from the eyewear. For instance, if a
wearer does not need a temperature sensor or other particular
sensor, the sensor may be removed from the eyewear.

[0084] Exemplary User Experience
[0085] Monitor Driver Alertness
[0086] Ina particular example of a wearer using the Physi-

ology Monitoring Module 300 to monitor their physiology,
the wearer may put on the wearable device (e.g., computer-
ized eyewear) as the wearer enters a vehicle to begin driving.
During this time, the system tracks the alertness of the wearer
using the system’s orientation sensor(s), brainwave activity
sensor, blink rate sensor, oxygen sensor, infrared LED, pho-
todiode sensor, front-facing camera, and/or eye-facing cam-
era. The wearer may begin by having the system take a base-
line measurement of the wearer’s alertness while the wearer is
looking straight ahead out of the windshield of the vehicle. In
this baseline alertness physiology of the wearer, the wearer’s
head is raised, eyes are focused on the road ahead, the wear-
er’s blink rate is normal, the wearer is sitting up straight, and
the wearer is alert and conscious. The system then tracks the
current physiology of the wearer including the wearer’s pos-
ture, balance, alertness, and physical state. For instance, if the
wearer looks down, the system will track the wearer’s head
movements and may also capture an image of what the wearer
is looking at. In this case, the wearer may be looking down at
a mobile device for longer than a predetermined time period
and the system may determine that the wearer’s current physi-
ology deviates from the wearer’s normal physiology. Based
on the determination of the deviation from the normal physi-
ology, the system may flash a message on the wearable
device’s lens to notify the wearer that the wearer should be
looking at the road rather than at the wearer’s mobile device.
In another example, the wearer’s blink rate and/or blink fre-
quency may increase or decrease. For instance, where the
wearer has become tired, the wearer’s frequency of blinks
may decrease as the wearer’s eyes remain closed for longer
periods of time. The system may then determine that the
wearer’s current alertness deviates from the wearer’s normal
alertness. In response to determining a particular deviation
from the wearer’s normal alertness level (e.g., as determined
by changes in the wearer’s blink rate), the system may emit a
sound, or other alert, to notify the wearer (or other individual)
that the wearer’s alertness level is too low to be driving.
[0087] Assist with Posture Correction

[0088] Similar to the system tracking driver alertness, the
system, in a particular example, will also allow a wearer to
correct his or her posture. For example, where a wearer has
poor normal posture as designated by slumped shoulders, the
wearer may begin using the wearable device by creating a
baseline level of posture at a correct posture of standing up
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straight, which includes an inward curve at the neck, an
outward curve at the upper back, and an inward curve at the
lower back. After putting on the wearable device, which
includes additional sensors for the wearer’s back, the wearer
assumes the correct posture and can speak a command to the
wearable device to measure the wearer’s normal posture at
the correct posture position. The wearer may then continue to
wear the wearable device with the additional sensors while
striving to achieve the correct posture. If the system deter-
mines that the wearer has deviated from the correct posture,
the system may send an alert to the wearer requesting the
wearer to return to the wearer’s normal posture and assume
the correct posture by standing up straight. In this scenario,
the wearer may have the notification set to notify the wearer
substantially automatically once a deviation occurs so that the
wearer may actively correct his or her posture throughout the
day. In various embodiments, the system may be configured
to provide the wearer with suggestion on how the wearer can
correct their current posture to the normal correct posture.
Moreover, in some embodiments, the system can take con-
tinuing measurements to ensure that the wearer has reached a
current position that substantially places the wearer’s posture
into a correct position.

[0089] Identify a Concussion

[0090] Ina further particular example of'a wearer using the
Physiology Monitoring Module 300 of the One or More
Wearable Health Monitoring Devices 156 to monitor the
wearer’s physiology, the wearable monitoring device may be
embedded in an athletic helmet such as a football helmet.
Prior to a game or a practice, the wearer may put the athletic
helmet on and create a baseline level to include the wearer’s
posture, balance, alertness, and physical state. During the
game or the practice, if the system determines that any of the
wearer’s current physiologies deviate from the wearer’s nor-
mal physiology, the system may alert the wearer’s coach
and/or parent(s). For example, if after experiencing a sudden
impact, the system determines that the wearer’s pupils have
become dilated and/or the wearer loses consciousness, the
system will notify the wearer’s coach that the wearer may
have sustained a concussion.

[0091] Identify Diseases

[0092] In another example, the Physiology Monitoring
Module 300 may be used to determine one or more diseases in
one or more persons. For instance, an elementary school may
purchase a single wearable device with the Physiology Moni-
toring Module 300 to detect scoliosis in school-age children.
The school may create the baseline level of correct spinal
posture by manually entering the normal posture into the
system. The school may then place the wearable device with
the additional sensors for the wearer’s shoulders and back on
each child (e.g., for a predetermined period of time, etc.) to
determine if the child’s posture deviates from the normal
posture entered into the system. If a particular child’s posture
deviates, the system may notify the school that the deviation
may be indicative of the particular child having scoliosis.

CONCLUSION

[0093] Many modifications and other embodiments of the
invention will come to mind to one skilled in the art to which
this invention pertains, having the benefit of the teaching
presented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the invention
is not to be limited to the specific embodiments disclosed and
that modifications and other embodiments are intended to be
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included within the scope of the appended claims. Although
specific terms are employed herein, they are used in a generic
and descriptive sense only and not for the purposes of limi-
tation.

What is claimed is:

1. A computer-implemented method of detecting the physi-
ology ofa wearer of'a computerized wearable comprising one
or more sensors coupled to the eyewear, the one or more
sensors being adapted to detect one or more physiological
characteristics of the wearer of the eyewear, wherein the one
or more characteristics are associated with one of the wearer’s
posture, the method comprising:

a. receiving, by a processor, at least one signal from the one
or more sensors on the computerized wearable device;

b. at least partially in response to receiving the at least one
signal, determining, by a processor, a current posture of
the wearer of the computerized wearable device;

c. at least partially in response to determining the current
posture of the wearer, comparing, by a processor, the
current posture of the wearer to a normal posture of the
wearer; and

d. notifying, by a processor, the wearer when the current
posture of the wearer deviates from the normal posture
of the wearer.

2. The computer-implemented method of claim 1, wherein
the computerized wearable device is eyewear having the one
or more sensors, a power source and a communication device
coupled thereto.

3. The computer-implemented method of claim 2, further
comprising the steps of:

a. measuring, by a processor, one or more baseline levels
from signals from the one or more sensors that are
indicative of a normal posture of the wearer; and

b. at least partially in response to measuring the baseline
levels from the one or more sensors, determining, by a
processor, a normal posture of the wearer from the mea-
sured one or more baseline levels.

4. The computer-implemented method of claim 2, wherein
determining the current posture of the wearer further com-
prises:

a. receiving, by a processor, the at least one signal from one
of an accelerometer and a gyroscope;

b. calculating, by a processor, one or more of the wearer’s
pitch, roll, and/or yaw of the wearer’s head;

c. comparing, by a processor, the one or more of the wear-
er’s pitch, roll, and/or yaw of the wearer’s head to one or
more baseline measurements of the wearer’s pitch, roll,
and/or yaw for the wearer’s head; and

d. determining, by a processor, when at least one of the
pitch, roll, and/or yaw of the wearer’s head deviates
from the baseline measurements of the wearer’s pitch,
roll, and/or yaw for the wearer’s head by a predetermine
amount,

5. The computer-implemented method of claim 4, wherein
determining the current posture of the wearer further com-
prises determining whether the wearer is standing, sitting
down, or laying down.
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6. The computer-implemented method of claim 2, further
comptising:

a. receiving, by a processor, at least one signal from one or

more pulse oximeter sensors coupled to the eyewear;

b. at least partially in response to receiving the at least one
signal from the one or more pulse oximeter sensors,
determining, by a processor, an oxygen level for the
wearer of the evewear;

¢. determining, by a processor, from the at least one signal
from the one or more sensors whether the wearer is
standing or sitting down; and

d. at least partially in response to determining that the
wearer 1is sitting down, determining, by a processor,
based on at least the oxygen level, an alertness level of
the wearer.

7. The computer-implemented method of claim 2, wherein
determining the current posture of the wearer further com-
prises detecting that the wearer’s head is tilted downward.

8. The computer-implemented method of claim 7, further
comprising:

a. receiving, by a processor, a signal from one or more pulse

oximeter sensors coupled to the eyewear;,

b. at least partially in response to receiving the signal from
the one or more pulse oximeter sensors, determining, by
a processor, an oxygen level for the wearer of the eye-
wear; and

c. at least partially in response to determining an oxygen
level for the wearer, determining, by a processor, an
alertness of the wearer at least partially based on the
current posture and the oxygen level of the wearer.

9. A computerized eyewear comprising:

a. at least one processor;

b. one or more sensors operatively coupled to the at least
one processor, the one or more sensors selected from a
group consisting of’

1. a gyroscope,

ii. an accelerometer,

ili. a geomagnetic sensor,

1v. a pulse oximeter,

v. a forward facing camera, and

vi. an eye-facing camera;,

c. a power source operatively coupled to the at least one
processor; and

d. a communication device operatively coupled to the at
least one processor;

wherein the computerized eyewear is configured to:

1. receive at least one signal from the one or more sensors
on the computerized wearable device;

ii. at least partially in response to receiving the at least
one signal, determine a current physiology of the
wearer of the computerized eyewear;

iii. at least partially in response to determining the cur-
rent physiology of the wearer, compare the current
physiology of the wearer to a normal physiology of
the wearer, and

iv. notify the wearer when the current physiology of the
wearer deviates from the normal physiology of the
wearet.

10. The computerized eyewear of claim 9, wherein the
current physiology is a current alertness level of the wearer
and the normal physiology is a normal alertness level of the
wearer.
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11. The computerized eyewear of claim 10, wherein
a. the one or more sensors comprises an accelerometer;
b. the computerized eyewear is further configured to:

1. receive a signal from the accelerometer;

il. determine a current head position of the wearer at
least partially based on the received signal from the
accelerometer; and

ili. compare the current head position of the wearer to a
baseline head position of the wearer.

12. The computerized eyewear of claim 10, wherein
a. the one or more sensors comprises a pulse oximeter;
b. the computerized eyewear is further configured to:

1. receive a signal from the pulse oximeter;

1. determine a current oxygen level of the wearer at least
partially based on the received signal from the pulse
oximeter; and

ili. compare the current oxygen level of the wearer to a
baseline oxygen level of the wearer.

13. The computerized eyewear of claim 12, wherein
a. the one or more sensors further comprises a camera;
b. the computerized eyewear is further configured to:

1. capture at least one image by the camera;

il. at least partially in response to capturing the at least
one image, analyzing the at least one image to deter-
mine a current head position of the wearer;

ili. compare the current head position of the wearer to a
baseline head position of the wearer;

iv. at least partially in response to comparing (a) the
current oxygen level of the wearer to the base line
oxygen level of the wear, and (b) the current head
position of the wearer to the baseline head position of
the wearer, determining the current alertness level of
the wearer; and

v. notifying the wearer of the wearer’s current alertness
level.

14. The computerized eyewear of claim 12, wherein

a. the one or more sensors further comprises an eye-facing
camera; and

b. the computerized eyewear is further configured to:

1. capture at least one image by the eye-facing camera;

11. at least partially in response to capturing the at least
oneimage, analyze the at least one image to determine
a current pupil size of the wearer;

ili. compare the current pupil size of the wearer to a
baseline pupil size of the wearer;

iv. at least partially in response to comparing (a) the
current oxygen level of the wearer to the baseline
oxygen level of the wear, and (b) the current pupil size
of the wearer to the baseline pupil size of the wearer,
determining the current alertness level of the wearer;
and

v. notify the wearer of the wearet’s current alertness
level.

15. The computerized eyewear of claim 10, wherein
a. the one or more sensors comprises a gyroscope; and
b. the computerized eyewear is further configured to:

1. receive one or more signals from the gyroscope;

ii. determine a current pitch, roll, and yaw of the wear-
er’shead at least partially based on the received one or
more signals from the gyroscope; and

1ii. compare the current pitch, roll, and/or yaw of the
wearer’s head to a baseline pitch, roll, and/or yaw of
the wearer’s head.
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16. The computerized eyewear of claim 15, wherein the
computerized eyewear is further configured to determine the
current posture of the wearer at least partially based on the
current pitch, roll, and yaw of the wearer’s head.

17. The computerized eyewear of claim 16, wherein the
computerized eyewear if further configured to notify the
wearer when the current pitch, roll, and/or yaw deviates from
the baseline pitch, roll, and yaw by a predetermined amount.

18. The computerized eyewear of claim 17, wherein

a. the one or more sensors further comprises a pulse oxime-
ter; and

b. the computerized eyewear is further configured to:

1. receive a signal from the pulse oximeter;

il. determine a current oxygen level of the wearer at least
partially based on the received signal from the pulse
oximeter;

ili. compare the current oxygen level of the wearer to a
baseline oxygen level of the wearer; and

iv. determine an alertness level of the wearer at least
partially based on the current pitch, roll, and/or yaw of
the wearer’s head and the current oxygen level of the
wearer.

19. The computerized eyewear of claim 10, wherein

a. the one or more sensors further comprises a blink rate
sensor; and

b. the computerized eyewear is further configured to:

1. receive a signal from the blink rate sensor;

ii. determine a current blink rate of the wearer at least
partially based on the received signal from the blink
rate sensor;

iii. compare the current blink rate of the wearer to a
baseline blink rate of the wearer;

1v. determine whether the blink rate is below a particular
blink rate threshold value; and

v. at least partially in response to determining that the
blink rate is below the particular blink rate threshold
value, convey an alert to the wearer or other indi-
vidual.

20. A computerized wearable device for being worn on a
user’s head, comprising:

a. at least one processor;

b. one or more sensors operatively coupled to the at least
one processor, the one or more sensors selected from a
group consisting of:

1. a gyroscope,

ii. an accelerometer,

1ii. a geomagnetic sensor,

iv. a pulse oximeter,
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v. a forward facing camera, and

vi. an eye-facing camera;

c. a power source operatively coupled to the at least one
processor; and

d. a communication device operatively coupled to the at
least one processor;

wherein the computerized wearable is configured to:

1. receive at least one signal from the one or more sensors
on the computerized wearable device at least partially
in response to the wearer experiencing an impact to
the wearer’s head;

il. at least partially in response to receiving the at least
one signal, determine whether the wearer sustained a
concussion as a result of experiencing the impact to
the wearer’s head; and

iii. at least partially in response to determining that the
wearer sustained a concussion, notify at least one of
the wearer or a third party that the wearer has sus-
tained a concussion.

21. The computerized wearable of claim 20, wherein

a. the one or more sensors further comprises an accelerom-
eter; and

b. the computerized wearable device further configured to:

1. receive one or more signals from the accelerometer;

il. at least partially in response to receiving the one or
more signals from the accelerometer, determine an
intensity level of the impact experienced by the
wearer,

ili. determine if the intensity level exceeds a predeter-
mined intensity level, and

iv. at least partially in response to the intensity level
exceeding the predetermined intensity level, notify
the at least one of the wearer or the third party that the
wearer has sustained a concussion.

22. The computerized wearable of claim 21, wherein

a. the one or more sensors further comprises an eye-facing
camera; and

b. the computerized wearable device further configured to:

1. capture an image by the eye-facing camera;

1. at least partially in response to capturing the image,
measure a pupil size of the wearer;

1. determine if the measured pupil size exceeds a pre-
determined pupil size, and

iv. at least partially in response to the measured pupil
size exceeding the predetermined pupil size, confirm
that the wearer has sustained the concussion.
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