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SYSTEM AND METHOD TO DETECT
CHANGES IN HEALTH PARAMETERS AND
ACTIVATE LIFESAVING MEASURES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 14/748,230 filed Jun. 23, 2015, which claims
priority to U.S. Provisional Application No. 62/015,844 filed
Jun. 23, 2014, each of which is incorporated by reference in
its entirety herein.

BACKGROUND

1. Field

[0002] Certain exemplary embodiments provide appara-
tuses, methods, processes, and/or systems related to detect-
ing significant detrimental changes in health parameters, and
facilitating help for the user. Systems, methods, processes
and apparatuses, will most likely benefit people through the
use of preferred embodiments that have widespread popular
appeal, and thus can make the most substantial public health
impact.

2. Discussion of Related Art

[0003] Certain exemplary embodiments address a ques-
tion, “how can a patient, or a bystander, know when to
activate the emergency response?” Those skilled in the art
will recognize that it is common practice to use a resource
rich device, such as a 12-lead, a 5-lead electrocardiogram
(ECG, or also known as an EKG), or another device unre-
lated to the heart, which uses a significant amount of
information to make a diagnosis. In the hands of a healthcare
professional such as a doctor, or an EMT, a specific diag-
nosis can be made that pinpoints the problem. It can be
extremely difficult to make a specific medical diagnosis
without such analytical devices. However, a specific diag-
nosis is not necessary to acknowledge tempestuous changes
in health that should cause alarm.

[0004] For the first time in history, multi-sensor capable
devices (smart devices) are being popularized on millions of
wrists (and other body parts) making implementation of
lifesaving technology “fashionable,” even if detecting a
heart attack, or another health problem, is far from the
primary reason someone may wear the device.

[0005] Embodiments that utilize watch form factor or
another wearable biometric device, suffer from the reality
that it takes a tremendous amount of computational ability
and energy to make use of most sensors. Also, it is a problem
that current inventions in the field do not fully conceptualize
a system to deal with the difficulty of acquiring a resource
poor signal that is so noisy; where the noise is often higher
than the signal.

[0006] In addition, wearing such a device that integrates
with a system may justify a change (increase/decrease) in
insurance premiums, such as with life insurance, health
insurance, or other insurances, based on the availability of
more health parameters. In another example, insurance
premiums may also justifiably be lowered as this apparatus
and system lowers the probability of a catastrophic event
from happening, and thereby will lower the cost to insurers.
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SUMMARY

[0007] Certain exemplary embodiments address certain
disadvantages mentioned above and consider additional
aspects that have utility for the aforementioned application
in the form of apparatuses, methods, processes, and systems.
[0008] Certain exemplary embodiments can utilize any
wearable biometric device that a person could wear in a
non-invasive fashion, preferably but not limited to the form
of a commonly worn object. A biometric device can gener-
ally be considered any apparatus that gathers measurable
inputs pertaining to an organism. Some examples of com-
monly worn objects are watches, eyeglasses, earphones,
headphones, armbands, wristbands, ankle bands, jewelry
(such as earrings, bracelets, necklaces, or rings), and/or
other commercialized items. Ideally some people might not
consider the apparatus to have any burden on their lives. The
intent of such a device is to so seamlessly fit into the fabric
of everyday lives, that this device could possibly be an
add-on to another device and need not necessarily be a
device independently designed for detecting health related
parameters.

[0009] Certain exemplary embodiments can be adapted to
detect and alert individuals of significant detrimental
changes to any health related parameters while minimally
impacting a user’s daily life. A preferred embodiment of the
apparatus detects significant detrimental changes in cardiac
and/or neurologic activity, as well as but not limited to
changes in heartbeat, blood pressure, heart rate, cardiac
electrical signature, neurologic electrical signature, pulse
transit time or any other signal generated directly or indi-
rectly by the user’s heart or brain, and/or other biometric
outputs; in order to give a patient and/or surrounding people
advanced warning of a health related issue; and/or to acti-
vate the emergency medical system (EMS); and thereby
efficiently transfer himself or herself to the appropriate
healthcare professional. Alternatively, the apparatus can also
warn a healthcare professional directly, such as but not
limited to a physician, a government service, or non-gov-
ernment service, that can notify the user of the significant
detrimental changes in their cardiac and/or neurological
activity, and encourage the user to seek medical attention.
Such an apparatus can also seek the help of a healthcare
professional if the patient is unable to do so.

[0010] An exemplary biometric apparatus can use any
means of detection such as, but not limited to, electric,
magnetic, optical, acoustic, pneumatic, thermal, nuclear,
mechanical, hydraulic, and/or vacuum, etc. Certain exem-
plary embodiments can detect a myocardial infarction (Ml),
also known as a heart attack, but could also relate to other
presentations, conditions, and diseases such as sudden car-
diac death (SCD), stroke, seizure, hypertension, hypoten-
sion, arrhythmia, vascular aneurysm, congestive heart fail-
ure, valvular heart disease, cardiac muscle disease, tumors,
Alzheimer’s disease, dementia, psychosis, sleep disorders,
attention-deficithyperactivity disorder (ADHD), coma,
head injuries, infections, and/or death, and many others not
explicitly specified. Certain exemplary embodiments are not
limited to emergency situations, but can also be used in
non-emergent situations, such as routine check-ups and
yearly physicals, as well as in other situations. Those skilled
in the art will understand that changes in cardiac and/or
neurologic activity can be indicative of other medical prob-
lems not directly stemming from the heart or brain, and can
be used as a valuable diagnostic indicator for many reasons.
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[0011] FElectrocardiography (ECG) and electroencepha-
lography (EEG) are considered by some to be the gold
standard techniques to monitor a heart and brain respec-
tively, but there are also other useful technologies that make
use of pulse oximetry, laser Doppler flowmetry (LDF),
ultrasound, piezoelectricity, capacitance, temperature, radio-
activity, and/or other non-invasive diagnostic technologies.
ECG and EEG sensors have substantial utility in a wearable
biometric device for the purpose of assessing changes in a
heart or brain due to the quantifiable nature of electric
properties. However, the pairing of an ECG sensor, or an
alternate sensor, with another non-invasive sensor can be
useful, but is not required, for a variety of reasons. One
reason is to rule out conditions such as pulse-less electrical
activity (PEA), where it is possible to have an unremarkable
ECG, but to have a heart that does not mechanically func-
tion—obviously a life threatening issue to a patient. Another
reason is that it is possible to greatly enhance the accuracy
of the preferred embodiment by synergistically incorporat-
ing data from two or more sensors. To detect a user’s
changes in heartbeat, blood pressure, heart rate, cardiac
electrical signature, neuronal electrical signature, pulse tran-
sit time, or any other signal generated directly or indirectly
by the user’s heart or brain, or other biometric outputs, the
biometric apparatus can include one or more embedded
sensors; for example, an ECG sensor and/or a laser Doppler
flowmeter.

[0012] The ECG and/or EEG sensor(s) of an exemplary
apparatus can comprise at least two electrodes, as both
modalities operate on the principle of voltage difference. To
maximize voltage difference for an ECG on the wrist, one
electrode could be placed within the case back of the watch,
and another could be placed on the band on the substantially
opposite side. To maximize voltage difference for an EEG
contained within eyeglasses, one electrode could be placed
on each side of a user’s head by the ear. Those skilled in the
art will recognize that there are a variety of placements that
the electrodes can be located to achieve similar results,
especially when considering the ideal proximity of a
complementary sensor that can be similarly placed within
the case back of the watch or band, the frame of eyeglasses,
or other locations. It should be noted that relatively close
placement of electrodes, such as points around one wrist,
can result in noise and difficulty in obtaining a signal.

[0013] Therefore, it is advantageous, but not required, to
incorporate multiple types of sensors in order to assist a
lifesaving algorithm by creating more data points, thus
mitigating ECG data noise from the wrist or another distant
point from the heart. By taking an ECG in this manner, many
times it has been found that the noise is more pronounced
than the true signal, thus creating a significant obstacle. The
same concepts can be applied to a noisy EEG with only two
electrodes providing data. In one embodiment where an
ECG and a laser Doppler flowmeter are used, the laser
Doppler flowmeter can detect the beats of the heart, and
create tight ranges for signal processing to search for the
heart’s normally periodic electrical signals within the reposi-
tory of collected ECG signals from the user. For example, it
is much easier to look for a P wave, QRS complex, or T
wave, when it exists within certain finite ranges. Moreover,
it is far easier to find one of the most pronounced signals—
the QRS complex—if a determination can be made of the
limits of the ECG signal (the voltage difference and time),
and determine where the periodicity of the ECG data lies so
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signal processing knows how and where to search. Having
a repository of collected signals from the user can be useful
in cleaning up signals, as it can provide more data and
improve the algorithmic capability for detecting significant
detrimental cardiac and/or neurological changes in a person.
[0014] It can also be advantageous, but not required, to
create a redundant number of sensors because biometric
devices disguised as commercialized accessories, such as
watches, are worn in a variety of ways. An example of an
immediate issue is the fact that people wear their watches on
different wrists depending on their preference, or their
handedness. In some cases, it may be necessary to reverse
the directionality of the data from the sensor to capture the
correct signal, or to use different sensors to capture the
correct data if one is not adequately contacting the indi-
vidual. In the embodiment of a watch, it may be important
for the watch’s interface to ask the user what wrist they are
wearing the device on, or for the watch to make this
determination automatically. Even preferences such as the
tightness of the watch can affect performance, but that issue
can be mitigated by having sensors at a variety of high
probability contact points, such as the case back of the
watch, the left and right interior edges of the watch band, the
clasp, the part of the band directly opposite the watch’s case
back, and other components of the watch. Those skilled in
the art can envision how the idea of redundancy broadly
applies exemplary embodiments.

[0015] A key issue can be the clarity of the ECG signal
that can be achieved when electrodes are placed in such
close proximity to each other, especially when they are
distant from the heart. In such embodiments, the use of
highly conductive sensors, high fidelity analogue to digital
(A/D) converters, signal processing, algorithmic analysis,
and primary processors and power supplies make the detec-
tion of a noisy ECG possible. Other embodiments can
further clarify the signal or provide other useful information,
which can include wearable devices in two or more places
on the body in wireless or wired communication with each
other; for example, a watch with eyeglasses, or a watch with
a wristband on the other arm.

[0016] An embodiment of the system that controls the
process pertaining to the apparatus is the use of sensors,
amplification (for example, an operation amplifier and/or a
lock-in amplifier can be used), simple filtration (low pass,
high pass, band-pass, and notch filters may be used), analog
to digital converter, minimal processing only sufficient to
govern the aforementioned process or transmit to another
apparatus or primary processor, a wireless transmitter or
wired connectivity to the primary processor, and a power
supply large enough to power these items are housed within
the main biometric apparatus. The main processing, algo-
rithmic calculations, and main power source to supply the
bulk of these lifesaving activities will take place on the
primary processor, which can be a portable smart device,
such as a cellular phone, a “cloud,” or remote computers/
servers. In an exemplary embodiment, the biometric appa-
ratus itself can either be responsible for directing a commu-
nication to a call station, or the cloud or a remote processing
device (such as a smartphone) can be responsible.

[0017] Those skilled in the art will understand the com-
plexity of performing mathematical calculations, and filtra-
tion, as well as running an algorithm in a resource poor
environment such as a wearable apparatus (for example: a
watch), which necessitates primary processing on a more
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powerful (both computationally, and energetically) device
such as a smartphone, or a networked cloud application or
Software As A Service (SaaS) application. Primary process-
ing can be used to determine if someone is having significant
changes in health related parameters by utilizing or perform-
ing any of the following, but not limited to: waveform
analysis, filtration (band pass filtration, finite/infinite
response filters, adaptive filters, Gabor filters, and/or other
filters), decimation, Hilbert transformation, deconvolution,
wavelet denoising, time series analysis, empirical mode
decomposition, confidence intervals, normalization/stan-
dardization, significance testing, stochastic modeling,
machine learning (deep learning, artificial neural networks,
and other types of learning), iterative reconstruction, fast-
Fourier transform (FFT), compressed sensing, expectation-
maximization algorithm, averaging, probability distribu-
tions, standard deviation, slope, bootstrapping, and/or
pattern recognition, etc. Other mathematical or statistical
tools can be used to achieve the same goal as certain
embodiments without departing from the spirit and scope
thereof.

[0018] A wearable biometric device has several con-
straints that might limit its capability in detecting a signifi-
cant detrimental change in health parameters and activating
EMS: size, processing power, and/o electrical capacity, etc.
Utilizing a coupled smartphone or SaaS/cloud solution as
part of the system can address such constraints.

[0019] Such embodiments might comprise a dependency
between the wearable biometric device and the secondary
device with superior computational power, energy reserves
and signaling capability for EMS activation. Instead of
simply just buying a wearable biometric apparatus in the
form of a watch, a user may also utilize a tethered smart-
phone or the like. In another embodiment, a user of the
wearable biometric device could subscribe to an online
cloud service that provides additional processing and EMS
activation (without the use of a smartphone), as long as the
wearable device is in communication with the cloud service
(for example through W-Fi and/or any other form of trans-
mission). From an economic standpoint, such embodiments
can have an advantage as they tie consumers into a wider
ecosystem/service/platform of products and can boost rev-
enues. Those skilled in the art understand that are a multi-
tude of ways a biometric device can be in communication
with other devices or services to achieve the aforementioned
purposes.

[0020] The signal on the biometric device can communi-
cate via wired or wireless communication with any support-
ing device via any practical means necessary, which could
come in the form of Bluetooth, W-Fi, radio, ZigBee radio, a
cellular network, or any other form of electromagnetic
radiation. As with all biometric data, it is important to
safeguard the information due to the personal information it
carries. In this embodiment, that can be accomplished by the
storage of data on a secure microprocessor that is architec-
turally separate from any other processor, and the data can
be secured with any feasible level of encryption. This is
especially important for when information is being broad-
casted wirelessly.

[0021] Almost as important as making a correct determi-
nation of an imminent health issue is the rejection of false
alarms. In order for both civilians and healthcare profes-
sionals to trust the analysis of this embodiment, it is impor-
tant that the accuracy is exceedingly high. In order to
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achieve this result, not only is it necessary to have high
signal-to-noise discrimination measures, but also it can be
important to have prohibiting factors. An example of a
prohibitive factor could be a sensor, possibly through the use
of a primary processor, that registers magnetically, electri-
cally, mechanically, temperately, makes use of biometric
outputs, and/or uses any other means to detect if the watch
is being worn. For instance, a magnet that registers that two
sides of a watch clasp are engaged and indicates the watch
is being worn could guard against the embodiment from
identifying a change in health parameters symbolic of a
cardiac arrest when an individual is simply not wearing the
apparatus. A pulse oximeter, laser Doppler flowmeter, and/or
another biometric sensor could be used to detect if the device
is contacting a body in the first place. Some prohibitive
factors should also be user controlled, such as a way for a
user to permanently or temporarily turn off the EMS acti-
vation feature for any number of reasons including but not
limited to drug use, or a desire for additional privacy.

[0022] False alarms can also be lessened in number by
taking into account the confidence the algorithm has in
determining changes in biometric activity. One simple
mechanism to adjust the weighting of different parts of the
algorithm can be to take into account the user’s age, race,
height, weight, allergies, prescriptions, immunizations, past
medical history (for example, pre-existing conditions, if the
patient had surgery, a stent placed, or any other history),
family history, and/or prior sensor usage patterns, etc.
Examples can include: it is many times more likely a heart
attack will occur in a 70 year old than a 20 year old, or in
someone who has an irregular heartbeat.

[0023] Once a determination of high confidence is made
that a user is having significant detrimental changes in a
health parameter (an event), as a result of primary process-
ing outside the sensing apparatus (for example in the smart-
phone or cloud service), an alert can be generated to thereby
alert the individual, a caregiver, or the inmediate surround-
ings of the event, and give them a short period of time (30
seconds for example) to validate, or disregard the concern.
The alert can come in any form, including but not limited to
an audible alarm, a visual queue like a strobe light or
red/blue flasher, vibration, etc. The alert can also initiate a
text message, or phone call alert to appropriate parties
through a smartphone or a service. A simulation mode can
be exercised through initial setup training to practice this
scenario for the individual or caregiver. With either an
affirmative confirmation or the lack of a response, certain
exemplary embodiments can initiate communication with a
call station with some combination of the users name,
gender, GPS coordinates and location, permanent address
(or address they spend most time at), meta-data, and/or other
parameters discussed in “information input” within the
detailed description of the patent that could either allow a
call station to triage a patient, or it could immediately
activate EMS in a time-saving manner that would not have
otherwise been possible without a biometric detecting appa-
ratus in communication with the proposed system. When an
alert is issued, the user or call station can initiate a two-way
or one-way communication in the form of an audio and/or
video connection through the apparatus to check on the user,
more adequately preparing EMS for the situation at hand.

[0024] If a low, but a still significant confidence interval
were calculated, certain exemplary embodiments can alert
the user, or other parties of its findings, and ask the user what
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should be done. If the user declines the alert, nothing would
be done. However, if either the patient requests help, or if no
action is taken by the user within a short period of time, a
communication would be initiated to a call station; ideally
(but not imperative), the apparatus and system can autono-
mously use the algorithm to determine an emergency situ-
ation, and activate lifesaving measures through EMS acti-
vation. However, in other embodiments, a government or
non-government call station or even a healthcare profes-
sional could be tasked with reviewing possibly relevant
changes in health related parameters with or without the
algorithm. Revenue to pay for costs can be either recovered
from any combination of: the price of the system, a service
charge from a data plan, a service subscription charge, an
emergency tax such as enhanced 911 (E911), and/or insur-
ance premiums, etc.

[0025] Calibration can occur simply and with minimal
action from the user, or a more advanced-calibration can
occur with user cooperation. While not required, having
reliable baseline biometric data gathered in a conventional
way from two very different parts of the body, such as a
signal from the wrist of one hand and the wrist of another
hand, can increase the capability of exemplary algorithms to
differentiate a signal from noise in a resource poor environ-
ment and boost the algorithms confidence in its determina-
tion of changes in health related parameters requiring EMS
activation. Although not required, there could be an
advanced-calibration where the user wears the biometric
apparatus on one extension of their body, and touches the
device with their opposing hand, thus contacting a sensor
that completes a circuit around their body. Calibration can
occur much like how there is an initial training phase in most
fingerprint scanners. Consequently, certain exemplary
embodiments can utilize baseline data obtained from another
apparatus to aid in calibration, such as a phone, and/or any
other paired or unpaired biometric apparatus, including a
resource rich device.

[0026] Multiple users can use certain exemplary biometric
apparatuses; biometric readings from such can be logged per
user if there are multiple users for the apparatus. Alterna-
tively, a second wearable apparatus, such as an RFID tag,
badge, implant, or another close-proximity identifiable sig-
nature can be used to determine the active user. This will
insure that the calibration and detection phases do not
mislead the lifesaving algorithm if multiple people use the
apparatus and system.

[0027] Disclaimers may need to be provided to user during
use, and during the initial opt-in confirmation, especially if
used as a “medical device,” similar to a prescription or a
durable medical equipment only being useable by the
patient. A preferred embodiment is to use the sensor appa-
ratus and alerting/EMS activation system as a utility to more
proactively get help, not to make a diagnosis.

[0028] Various exemplary embodiments—apparatuses,
methods, and systems—are illustrated in (but not solely
limited to) the drawings. The following descriptions of each
figure give more explanations about the disclosed appara-
tuses, methods and systems. Note that the figures are for the
purpose of illustration. Actual physical implementation may
take a plethora of different forms. All changes and substi-
tutions within the spirit and technical scope of the disclosed
embodiments are indeed encompassed in the present appli-
cation. These and other objects and advantages of the
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disclosed embodiments will no doubt become obvious to
those of ordinary skill in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] A wide variety of potential, practical, and useful
embodiments will be more readily understood through the
following detailed description of certain exemplary embodi-
ments, with reference to the accompanying exemplary draw-
ings in which:

[0030] FIG. 1a shows an apparatus in the form of a
smartwatch that embodies at least one of the following
biometric sensors: ECG, pulse oximeter, laser Doppler flow-
meter, or other biometric sensors;

[0031] FIG. 15 shows an apparatus in the form of a
different design of a smartwatch that embodies at least two
of the following different biometric sensors: ECG, pulse
oximeter, laser Doppler flowmeter, or other biometric sen-
sors;

[0032] FIG. 1¢ shows a design for a watch band with links
that embodies at least one of the following biometric sen-
sors: ECG, pulse oximeter, laser Doppler flowmeter, or other
biometric sensors;

[0033] FIG. 2 shows an apparatus in the form of an
armband that embodies at least one of the following bio-
metric sensors: ECG, pulse oximeter, laser Doppler flow-
meter, or other biometric sensors, and also depicts a way to
increase the clarity of the signal;

[0034] FIG. 3a show an apparatus in the form of eye-
glasses that embodies at least one of the following biometric
sensors: ECG, pulse oximeter, laser Doppler flowmeter, or
other biometric sensors;

[0035] FIG. 3b shows a side view of an apparatus in the
form of eyeglasses that embodies at least one of the follow-
ing biometric sensors: ECG, pulse oximeter, laser Doppler
flowmeter, or other biometric sensors;

[0036] FIG. 4 shows a method for steps a user may
complete in order to have an engaged apparatus, and a
method for panic activation;

[0037] FIG. 5a shows a flowchart of the system that
illustrates what, how, and where elements of the system
function. It also details processes that connect the system;
[0038] FIG. 556 shows a magnification, extension, and
elaboration of the system depicted in FIG. 5a;

[0039] FIG. 6 shows a representative ECG of a healthy
heartbeat;
[0040] FIG. 7 shows a schematic of how apparatuses can

be in communication with primary processors and integrate
into the system;

[0041] FIG. 8 demonstrates two signal processing meth-
ods in detail involving at least one biometric sensor, adapt-
able to different types of sensors;

[0042] FIG. 9 demonstrates a signal processing method in
detail involving at least two biometric sensors;

[0043] FIG. 10 is a block diagram of an exemplary
embodiment of an information device 10000; and

[0044] FIG. 11 is a flowchart of an exemplary embodiment
of a method 11000.

DETAILED DESCRIPTION

[0045] Referring to FIG. 1a, there is shown a wearable
biometric apparatus 1, in the form factor of a watch that
functions as part of the system of a preferred embodiment.
The biometric device illustrated is composed of case 2 (a
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casual observer would call this the rim of the watch), case
back 13, display 3 (either analog or digital, and potentially
atouch screen), band 4, power supply 15, and clasp 5, which
are all parts of exemplary wristwatches. The biometric
apparatus can comprise at least one or more biometric
sensor(s) 6, which may be an ECG sensing electrode, or any
other technology mentioned within this application, or a
similar technology (note: dotted lines in the figures represent
placement on planes not visible from the observer’s point-
of-view). All sensors on the apparatus, including sensor(s) 6,
can be designed in such a way as to improve the utility of the
health related data and the comfort for the user. Within case
2 there exists an electronic area 14 that can comprise a
minimal processor sufficient to govern the aforementioned
process and/or transmit to another apparatus or primary
processor, a wireless transmitter and/or wired connectivity
to the primary processor, and a power supply large enough
to power these items, for the purpose of handling input
signals from the various biometric sensors, such as sensor(s)
6, and any other systemic reasons. Multiple copies of
sensors (even the same type of sensor) can assist in obtaining
a sufficiently clear signal, which is represented by multiple
placements of sensor(s) 6. Sensor(s) 6 can take any location,
size, shape, texture, material (alloy, impregnated material,
and/or coating, etc.), etc., that meets the goals of preferred
embodiments. In addition to sensor(s) 6 adding an additional
component to apparatus 1, parts of the apparatus themselves
can be made into a sensor. For example, clasp 5 in its
entirety, or through a coating that only contacts the users
arm, can be a sensor, such as an ECG sensing electrode. If
sensor(s) 6 is a conductive lead for an ECG, it is recom-
mended but not required to be made of a highly conductive
material, such as titanium nitride (TiN), titanium carbide
(TiC), or titanium carbo-nitride (TiCN), which can be plated
using known chemical or physical vapor deposition or other
techniques. Another highly conductive material that can be
utilized is silver-silver chloride (Ag/AgCl). While Ag/AgCl
is possible to use in this embodiment, it might not be as
desirable due to the residue it leaves behind and the need to
constantly replace the coating, which can be somewhat
problematic. Band 4 can be made out of any suitable
material, for example leather or stainless steel, but should
either be electrically insulated, or have a relatively high
electrical resistance. Sensors that detect changes in health
related parameters should be protected from water with a
hydrophobic coating or another waterproofing measure,
unless the sensor is intended to measure fluids, such as
sweat.

[0046] A user wanting to operate apparatus 1 will open
clasp 5, comfortably put the apparatus on their body, and
close clasp 5, which should allow sensor(s) 6 and/or sensor
(s) 11 (FIG. 1), which may be part of the clasp itself, to
contact the user’s body. If sensor(s) 6 comprises an ECG
sensor, it should contact the user in at least two locations,
preferably as far apart as possible, such as within or on case
back 13, and on the interior edge facing the user of clasp 5.
Case 2 is shown with both solid and dashed lines to illustrate
dimensionality. Input and output functions of apparatus 1
can take place via display 3 (which can be a capacitive touch
screen), by microphone 7, video camera 10, and/or any
number of other means, including but not limited to action
button 9. Display 3 can also render data feedback related to
health parameters, or non-medical functions of the appara-
tus, such as text messages, or the time. Apparatus 1 can
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utilize speaker 8 to obtain audio output, in addition to
feedback on display 3, or another device. If a two-way or
one-way communication is warranted, video camera 10,
microphone 7, and/or speaker 8 can be utilized, which can
be useful in the event of an emergency.

[0047] In order to initiate calibration more accurately than
what the system may be capable of autonomously conduct-
ing, calibration can be conducted while wearing the appa-
ratus by gripping case 2 on opposite sides (with the opposing
hand), which can be another form of biometric sensor 6, or
a user can press their opposing finger against any one of the
appropriate sensor(s) 6.

[0048] Referring to FIG. 15, there is another example of a
wearable biometric apparatus 1, in the form of a watch,
which can function as part of the system of a preferred
embodiment. FIG. 15 demonstrates the possibility of mul-
tiple types of sensors working synergistically to achieve the
aims of this application by combining sensor(s) 6, which can
be an ECG electrode, and sensor(s) 11 (shown with hypo-
thetical sensing waves coming out of sensors), which could
be one or more of different types of biometric sensors, such
as a laser Doppler flowmeter or another type of sensor.
Sensor(s) 11 can take any location, size, shape, texture,
material (alloy, impregnated material, and/or coating, etc.),
etc. that meets the goals of the preferred embodiment. FIG.
15 shows two or more sensor(s) 6 on the underside of case
2 at substantially opposite sides of each other, which con-
trasts one possibly large sensor(s) 6 in FIG. 1a, due to the
possibility of solely acquiring a signal in that fashion with
those two contact points. The apparatus can also be con-
trolled (or calibrated) by action button/sensor 12, (which
could also double as a biometric sensor or can be pushed),
or another type of sensor(s) 6 (such as a capacitive sensor)
on the exterior side of band 4, and/or display 3. If action
button/sensor 12 is also a sensor, it can be used to calibrate
the system more accurately than what the system may be
capable of autonomously conducting. While wearing the
apparatus, a user can press their finger on action button/
sensor 12 from their opposing hand when prompted in a way
described much like in FIG. 1a. The embodiment illustrated
in FIG. 15 comprises an electronic area 14 and a power
supply 15.

[0049] Referring to FIG. 1c, there is an example of a
variation of how a biometric sensor can be incorporated into
the band 4 of a watch, or some other apparatus with a band
or band links. On some, or all of the links contain upon or
within them biometric sensor(s) 6, comprised of a highly
conductive material such as TiN, which are in contact with
the user of the apparatus. Such an embodiment can improve
the sensitivity of the sensor and the comfort for a user.

[0050] Certain exemplary embodiments provide a system,
which can comprise an apparatus wearable by a user (e.g,,
wearable biometric apparatus 1 of FIG. 1a). In certain
exemplary embodiments, the system can be constructed to:
analyze and compare a plurality of snapshots with each
other; and/or compare at least one of the plurality of snap-
shots to a standard snapshot.

[0051] Incertain exemplary embodiments, the apparatus is
worn on a wrist of the user (e.g., wearable biometric
apparatus 1 of FIG. 1a). In other embodiments, the apparatus
can partially surround a head of the user (e.g., wearable
biometric apparatus 301 of FIGS. 34 and 3b). The apparatus
can comprise one or more of:



US 2020/0085380 A1

[0052] abiometric sensor (e.g., biometric sensor(s) 6 of
FIG. 1a) constructed to generate signals based upon
measurements of the user;

[0053] a plurality of biometric sensors (e.g.. biometric
sensor(s) 6 of FIG. 1a);

[0054] a user interface (e.g., display 3 of FIG. 1a) that
causes the apparatus to capture a reading from the
biometric sensor;

[0055] aprocessor (e.g., a processor comprised by elec-
tronic area 14 of FIG. 1a) constructed to provide
information to an entity;

[0056] a power supply constructed provide energy to
the apparatus, the power supply comprising a charging
mechanism;

[0057] asignal filter constructed to average signals from
the biometric sensor;

[0058] a power supply constructed provide energy to
the apparatus, the power supply can comprise a charg-
ing mechanism;

[0059] asignal filter constructed to average signals from
the biometric sensor;

[0060] amedical device mode and a non-medical device
mode; and/or a wireless transmitter (e.g., a wireless
transmitter comprised by electronic area 14 of FIG. 1a),
the wireless transmitter can be constructed to wirelessly
transmit the signals to an information device via a
network, the information device can be constructed to:

[0061] determine a confidence level associated with the
signals;
[0062] determine a significant detrimental change in the

user via an algorithm based upon the signals and the
confidence level, the significant detrimental change
determined via decision tree;

[0063] relay information concerning the significant det-
rimental change to the apparatus.

[0064] receive information concerning an established
confidence interval for the averaged signals; and/or

[0065] receive information concerning predicted timing
of a signal from the biometric sensor based upon a
pulse oximeter obtained via at least one of:

[0066] the pulse oximeter of the user bounded by a QRS
complex; and/or the QRS complex can be obtained via
by pulse waves bounded by the pulse oximeter; etc.

[0067] Depending on a recommended action determined
by a decision tree, the apparatus and/or the information
device can either automatically notify an emergency medical
system concerning activation of the apparatus or prompt the
user to activate the apparatus with the emergency medical
system. Responsive to user signals from the user, the appa-
ratus can be constructed to calibrate the biometric sensor
based upon demographical and medical information
received from the user. The calibration can comprise a
determination of differences between a signal of the bio-
metric sensor and a standard.

[0068] In certain exemplary embodiments, the biometric
sensor can be:

[0069] an electrocardiogram sensor that can be con-
structed to couple to the user in at least two locations
and/or comprise at least one of a titanium nitride lead,
a titanium carbide lead, and/or a carbo-nitride lead;

[0070] one of a plurality of electrocardiogram sensors
that substantially surround an arm of the user;

[0071] a heart rate monitor;

[0072] a laser Doppler flowmeter;
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[0073] a capacitive sensor that comprises two elec-
trodes constructed to be mounted on substantially
opposite sides of a body part of the user;

[0074] selectively calibrated based upon information
from one or more biometric sensors either individually
or as a group;

[0075] calibrated based upon sensor signals from a
plurality of locations of a body of the user;

[0076] and/or
[0077] a sensor that comprises a hydrophobic coating;
etc.
[0078] In certain exemplary embodiments, the algorithm

can analyze a snapshot of the signals and/or utilizes pho-
toplethysmogram sensor data. The algorithm can be con-
structed to:

[0079] determine that the significant detrimental change
in health parameters has occurred in the user based
upon changes in a QRS complex;

[0080] determine that a stroke has occurred based upon
ST depression; and/or

[0081] be automatically changed based upon a selective
count of biometric sensors in the system; etc.

[0082] The apparatus can be constructed to:

[0083] automatically notify the user of the significant
detrimental change;

[0084] prompt the user to submit past, family, and social
history information via a user interface of the apparatus
or the processor;

[0085] receive past, family, and social history informa-
tion;

[0086] automatically communicate past, family, and
social history of the user to the emergency medical
system;

[0087] create a calibration profile for health parameters

of the user based upon information from the biometric
sensor, the calibration profile constructed for use in
calibrating the biometric sensor;

[0088] allow the user to cancel an information trans-
mission to the emergency medical system;

[0089] automatically prompt the user for information
responsive to information from the biometric sensor;
[0090] receive profile information for a predetermined

activity from the user;

[0091] determine a velocity of the user;

[0092] be activated on the emergency medical system
and transmit medical information concerning the user
to the emergency medical system responsive to a signal
from the user requesting panic activation;

[0093] measure brain waves of the user;

[0094] transmit a signal responsive to the user touching
a case of the apparatus;

[0095] request a measurement from the biometric sen-
sor responsive to a detected predetermined motion of
user;

[0096] transmit a signal responsive to the user pressing
a finger against the biometric sensor;

[0097] render a medical diagnosis when in medical
device mode;

[0098] render a warning of the significant detrimental
change when in non-medical device mode;

[0099] use data from the plurality of biometric sensors
to account for disturbances or to boost data certainty;

[0100] render substantially all data from the biometric
sensor over a predetermined time period;
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[0101]
[0102] render an indication of a deviation of data from
the biometric sensor from a baseline value or a popu-
lation norm; etc.
[0103] The significant detrimental change can be a heart
condition determined based upon a ST segment elevation.
[0104] Referring to FIG. 2, there is an example of a
different type of wearable biometric apparatus 201, in the
form of an armband, with multiple sensor(s) 6, which can be
an ECG sensor that can be used with the preferred embodi-
ment. Apparatus 201 can comprise an electronic area 14 that
can comprise a minimal processor sufficient to govern the
aforementioned process or transmit to another apparatus
and/or primary processor, a wireless transmitter and/or
wired connectivity to the primary processor, and a power
supply large enough to power these items, for the purpose of
handling input signals from the various biometric sensors,
such as sensor(s) 6, and any other systemic reasons. While
an embodiment need not necessarily take on this form,
multiple small ECG electrodes can strike a balance between
maximizing ECG signal (due to the surface area covered),
and minimizing noise (due to the small size); however, such
embodiments can add to the cost of the apparatus. Apparatus
201 is shown with ECG electrodes surrounding the inside of
the armband. Having sensors farther apart from each other,
such as above and below the arm can provide a better signal
than if the sensors were placed more closely together. In
addition, due to the number of sensors used in a tight
proximity, it is possible to vectorize the electric signal and
get directionality of the signal, which may yield even more
useful data. Apparatus 201 and sensor(s) 6, as well as other
sensors and embodiments, can be made somewhat stretch-
able and elastic, while remaining in connection with internal
circuitry, as to permit more active embodiments. Apparatus
201 can of course be made of other sensors and combina-
tions of sensors.
[0105] Referring to FIG. 3a and FIG. 3b, there is another
exemplary embodiment in the form of apparatus 301, which
are eyeglasses. FIG. 3a shows a front view of a person
wearing eyeglasses as shown with sensor(s) 6 existing in
multiple places such as on either side of the ridge of the nose
where eyeglasses nose pads typically mount a nose, and on
the nasion (top of the nose), where the eyeglass bridge
mounts a nose in some designs. FIG. 35 shows a side profile
view of a person wearing eyeglasses with a temple 302 and
a temple tip 303 of the eyeglasses clearly present. FIG. 35
only shows one side profile of apparatus 301 and that every
item and use mentioned on this side profile view of appa-
ratus 301 may exist on the other side. Apparatus 301 may
have at least one sensor on temple 302, which is illustrated
as sensor(s) 6, or it may have at least one sensor on temple
tip 303, illustrated as sensor(s) 6 (but contacting the back of
the ear and/or the side of the head). Moreover, the entire
temple 302 and/or the entire temple tip 303 can act as
sensor(s) 6. In most uses of apparatus 301, temple 302
contacts the temporal region of the head, and temple tip 303
contacts the back of the ear in addition to the temporal
region of the head. Each aforementioned contact point,
especially the temporal region, could be an excellent place
to use ECG or EEG sensors, which can be used to monitor
heart and also brain waves (as another biometric health
factor), as well as other types of sensors. Multiple sensor(s)
6 are illustrated on the side profile view of the person
wearing eyeglasses to illustrate that multiple sensors may be

render the confidence level; and/or
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needed to compensate for movement, sizing, or other factors
to optimize the signal. Within apparatus 301 there exists an
electronic area 14 that can compromise a minimal processor
sufficient to govern the aforementioned process and/or trans-
mit to another apparatus or primary processor, a wireless
transmitter and/or wired connectivity to the primary proces-
sor, and a power supply large enough to power these items,
for the purpose of handling input signals from the various
biometric sensors, such as sensor(s) 6, and any other sys-
temic reasons.

[0106] FIG. 4 shows a method for steps a user may
complete in order to have an engaged apparatus 401, and a
method for panic activation. In certain exemplary embodi-
ments, a user may have to complete several steps in order to
have an engaged apparatus 401. If the user does not com-
plete one or more steps, the apparatus can become a disen-
gaged apparatus 403. An engaged apparatus 401 is one in
which EMS activation can occur by using the system. A
disengaged apparatus 403 is one in which communication
with a call station 509 of FIG. 5a and/or EMS activation 510
of FIG. 54 will not occur when using the system (unless
panic activation is initiated, but all previous steps may still
take place). The apparatus may continue to perform methods
via elements 501 to 508 of FIG. 5a to detect inputs and store
data for observation or for later use.

[0107] To have an engaged apparatus 401, training 404
can be given to the user of the apparatus, which can
comprise a brief education session of what the apparatus is
capable of, how it works, and how it integrates into the
system. Training 404 can occur on the apparatus, or off the
apparatus, for example, on a paper brochure, or on a
multimedia device (such as a smartphone, computer, web
browser, etc.).

[0108] The user can then complete information input 405,
where the user can input relevant health parameters such as:
age, race, height, weight, allergies, prescriptions, immuni-
zations, medical legal orders such as Do Not Resuscitate
(DNR), Power Of Attorney (POA), medical health care
proxy, medical directives (such as organ donation), past
medical history (for example, pre-existing conditions, if the
patient had surgery, in particular cardiovascular related
surgery or procedures, such as a stent placed, or pacemaker,
or any other history), and family history. Information Input
405 may also request a user to input their name, gender,
permanent address (or address they spend most time at), and
will continuously repopulate itself with the GPS coordinates
and location of user. Information input 405 can be used to
inform a call station with detailed medical information about
the caller, which may be highly relevant to the nature of the
emergency, and to adjust how the algorithm handles bio-
metric data and calculates the confidence it assigns to its
results. For example, a patient who indicates in their past
medical history that they have had a myocardial infarction
may cause the algorithm to allow smaller detrimental
changes in health related parameters to trigger an alert, or it
may boost the confidence in its findings that a significant
detrimental change in health related parameters has occurred
once changes are detected. In addition, the algorithm could
easily make use out of data from information input such as
a patient indicating a high weight and low height (a high
body mass index), thus increasing the risk factors for certain
conditions, such as stroke. The apparatus, or an associated
primary processor, can prompt the user to update the profile
they entered into information input to keep it as current as
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possible. While information input 405 can be inputted by the
user, information input 405 can also be populated from other
inputs, such as but not limited to medical records, devices
such as pacemakers, internal defibrillators, smart scales,
smart blood pressure, glucometers, other wearable/non-
wearable biometric devices, and/or existing shared elec-
tronic medical records, etc.

[0109] Next, the user can initiate calibration 406 of the
apparatus, which can take a variety of forms. In the most
basic form of calibration 406, the user will be asked to
minimize and/or maximize movement and stay in a relaxed
state for a brief period of time. The system will attempt to
create baselines for each sensor. In addition, it is also
possible for the system to find the differences for each
sensor’s data between the individual user, and the average
population the patient falls into (as determined by informa-
tion input). In more advanced forms of calibration 406, a
user can use multiple points of their body, especially for
ECG calibration, with some examples offered in FIG. 1a and
FIG. 16b.

[0110] Fach individual biometric apparatus needs to be
calibrated for its biometric sensors to understand how to best
utilize the signals, then the use of multiple biometric sensors
can help to calibrate one another (you may want to get a
confirmatory reading from two or more sensors). By com-
paring more devices together, the accuracy of each indi-
vidual device can potentially be improved. At the algorithm
level, the algorithm may want to determine the usefulness or
the ways in which it can use a variety of biometric inputs.
For example, sometimes the user may wear a varying
number of apparatuses, and this may change the confidence
levels for the algorithm. Calibration data can also be created
by using multiple apparatuses individually and/or concur-
rently, it can be loaded into the apparatus from other devices,
and/or it can come from sources that have past biometric
data on the patient, etc. A user can be prompted for situ-
ational calibration at a later point if it becomes apparent to
the system that the user may be situationally (temporarily)
performing an activity that significantly changes the physi-
ology of the user for a limited period of time, such as but not
limited to intense physical activity. In some situations,
situational calibration could auto-engage, for example, if the
apparatus’s accelerometer or gyroscope detected movement
consistent with running (through the system), the system
could create a calibration profile for typical health param-
eters of the user while running. Alternatively, a user can alert
the system of an activity a user is performing, such as
mountain climbing, and the user can create a health param-
eter profile pertaining to that activity. The more scenarios the
apparatus and system experiences, the better calibrated the
apparatus will become. Calibration information can be use-
ful to the algorithm. A user can satisfactorily complete
calibration 406, which will be determined by the system. For
active users, one method the system can use to determine if
it is calibrated, is to see if it can detect significant, but not
detrimental changes in health related parameters, such as
when a user runs.

[0111] Lastly, the user can complete an opt-in 407, which
can take a variety of forms. In the preferred embodiment, the
opt-in can comprise disclosures and disclaimers that the
patient can acknowledge and accept, respectively. Depend-
ing on the patient’s demographics and risk factors recorded
in the information input, there may be a fewer or greater
number of terms to accept. The opt-in 407 can be acknowl-
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edged or accepted in a variety of ways, such as but not
limited to by opening the product, by purchasing the product
at the point of sale with a signature, or by pressing a button
on the apparatus in an introductory menu. Opting-in can also
indicate that the user has completed training, information
input, and/or calibration successfully.

[0112] In certain exemplary embodiments, the user at any
time can initiate a communication with call station 509 (FIG.
5a) by engaging a panic activation mechanism, such as a
button or gesture, signaling trouble (thus making the appa-
ratus become engaged). Panic activation can be a tremen-
dously useful function when a user recognizes that they are
in an emergency and they need immediate attention, whether
it be police, medical, fire, or another type of emergency. In
the preferred embodiment, panic activation will send an alert
to call station 509 (which will eventually be passed onto
EMS if help is needed) with any information already reg-
istered in the apparatus’ database from information input;
and the apparatus will initialize the detection of health
parameters (if not already initialized), and make available
known health information and parameters to the call station
(and the EMS) in real time, so that the EMS can be best
prepared to respond to the emergency—a vast improvement
over prior art.

[0113] Referring to FIG. 5a, there is a flowchart of system
500, which details the system that occurs on the biometric
apparatus, externally on the primary processor, and outside
of both the biometric apparatus and primary processor (for
example, the call station 509). The biometric apparatus starts
by using at least one sensor(s) 501 to detect a health
parameter. The information gathered from the sensor(s) 501
is then amplified and filtered at 502. Amplification and
simple filtration 502 might not necessarily happen in a strict
order, as the exact process of amplification and filtration can
vary from sensor to sensor, or for a multitude of reasons to
optimize certain embodiments. Information can be con-
verted from an analog state to a digital state using analog to
digital converter 503. Elements 502, and 503 may be inter-
changeable depending on the technical requirements of 501,
502 and/or 503. Elements 501-503 can be comprised by the
biometric apparatus, because they require little to no com-
putational power, and a minimal amount of energy. In the
spirit of optimizing energy usage on the biometric apparatus
and maximizing processing power, digital signals are then
communicated to the primary processor from the biometric
apparatus in order to undergo signal processing 504. Com-
munication outputs of 502 and/or 503 to the primary pro-
cessor system input of 504, can happen via any means, such
as wired, or wireless, as previously described in the sum-
mary.

[0114] Signal processing 504 can vary from a complex to
a simple process, depending on how noisy the signal is that
was originally picked up by sensor(s) 501, and can use, but
is not limited to, any mathematical or statistical tools men-
tioned in the summary and later further described. Multiple
arrows are illustrated to show independent sources of data,
and how those data outputs may be separated (except in the
event where one of the sources of data combines information
to create a new source of data), until they all get inputted to
algorithm 505. For example, an ECG sensor on the appa-
ratus will be independently amplified, filtered, A/D con-
verted, and signal processed (except in the event where one
of the sources of data combines information to create a new
source of data), until its data gets merged into the algorithm
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where a decision is made. Each sensor can have its own
process of sensing from items 501-504.

[0115] Algorithm 505 occurs on the primary processor and
is responsible for compiling all of the data streams from
signal processing 504 (also on the primary processor), and
making a determination as to whether or not a significant
detrimental change in health parameters have been detected
506. While the algorithm may be capable of making a
specific diagnosis, for the purposes of simply detecting an
emergency, the preferred embodiment will only detect the
occurrence of significant detrimental changes, which is far
easier to detect than where or what the specific problem is.
There are a nearly limitless number of scenarios that can be
classified as “significant detrimental changes.” Having the
knowledge that a significant detrimental change in a health
parameter has occurred is an excellent reason to seek medi-
cal attention.

[0116] Algorithm 505 may operate by analyzing snapshot
(s) 515 of biometric data (of varying lengths), comparing the
snapshot(s) 515 to decide if a significant detrimental change
in health related parameters has occurred, and also by
considering data from information input 1005 of FIG. 10 (as
previously described). A snapshot 515 (see FIG. 54) is a
portrayal of data in a moment of time. Database 514 (see
FIG. 5b) may store and retrieve snapshot(s) 515 (see FIG.
5b) for use by algorithm 505.

[0117] With an ECG, changes in the amplitude of the QRS
complex (the voltage potential) as well as prolongation
(time) of the complex from one time point to another could
be indicative of alarming developments in the heart. ST
segment elevation, a sign for ST segment elevation myo-
cardial infarction (STEMI), can be recognized by comparing
normal baseline patient data to new information, which by
comparison, may show ST elevation. On the other hand, ST
depression may indicate the possibility of a stroke. Addi-
tional examples of changes that can be observed with an
ECG are detailed later, within FIG. 6. With a pulse oximeter
or laser Doppler flowmeter, changes in pulse or oxygen
saturation could indicate other causes for alarm, especially
when corroborated with data from other sensors.

[0118] If no significant detrimental changes in health
parameters have been detected, nothing is done at element
507, which means the system continues to function in its
normal state without issuing an alert 508. If a significant
detrimental change in health parameters is detected, then an
alert 508 is issued by the primary processor unit, which can
express itself through the biometric apparatus, or through
any means accessible to the primary processor. The alert can
take on multiple embodiments, including but not limited to:
vibrating, flashing with vibrant lights (such as but not
limited to a red and blue strobe light), displaying text or
graphics, or initiating phone calls, text messages, pagers, or
other modes of communication. The intent of alert 508 is to
capture the user’s attention, surrounding people’s attention,
and distant parties who have the patient’s consent to be
informed (family, caregivers, and/or health professionals,
etc.). Depending on the circumstance, which will be detailed
later, call station 509 will be contacted which can initiate
EMS activation 510. Alternatively, for any reason, the
patient can initiate panic activation 408 and get the attention
of the call station immediately without any algorithmic
assistance. EMS Activation 510 implies that help is on the
way be it medical, fire, police, or another emergency agency,
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or that the patient has been appropriately advised how to
handle the emergency (for example through two-way com-
munication).

[0119] Call station 509 can take on a variety of forms
including a government service, like a 911 dispatcher, a
non-government service, such as an alarm company, or a
health care professional directly. Communication from the
apparatus to the call station can include but is not limited to
any data from elements 501-508, information input 405, and
a video and/or audio link from the preferred embodiment. A
preferred embodiment may have a live audio link and/or a
live video link from the call station to the patient while the
emergency is happening to efficiently activate EMS, council
the patient, and find out as much relevant information as
possible.

[0120] Referring to FIG. 56 is system 500, which is a
magnification, extension, and elaboration of system 500 that
exists from elements 505-510 on FIG. 5a. The algorithm 505
utilizes stored and retrieved information from a database
514. Data stored from the primary processor can be housed
in database 514.

[0121] After Algorithm 505 determines that there has been
a significant detrimental change in health parameters
detected 506, the system determines if prohibiting factors
apply 511. A prohibiting factor can be either user initiated
for any reason, or it can be automatically determined. An
example of a prohibiting factor could be a patient wanting to
disable the device or system for privacy reasons. Another
example could be that the patient lives with a chronic illness
that will routinely set off alert 508 (in this case, the prohib-
iting factor could be selective for certain algorithmic find-
ings or sensors). A prohibiting factor will cause the device
to do nothing at element 507 if a significant detrimental
change in health parameters has been detected.

[0122] If no prohibiting factors apply, alert 508 is trig-
gered as previously described in FIG. 5a, however, depend-
ing on how high the confidence level 512 is of algorithm
505, at least two different pathways can be taken (the
number of pathways may increase commensurate with how
many categories of confidence there are, for example there
may exist confidence levels 1 through 10 each with different
associated actions). If confidence is high, a communication
channel is opened to call station 509. If confidence is low,
the patient will be prompted with patient choice 513. The
goal of the confidence intervals is two fold: first, it is
valuable information that can be sent to the call station so a
dispatcher will know how sure the algorithm is, which could
be useful for limiting false alarms, and second, it allows the
patient more opportunities to make the call themselves,
rather than automating the care when someone may not feel
they need to go to the hospital—it gives them some leeway
of independence and control.

[0123] Patient choice 513 can provide an opportunity for
a patient to respond to alert 508 in any form the apparatus
or primary processor will allow, such as by making a
selection on the apparatuses display (which can be a touch
screen), by pressing button 9 of FIG. 1 or 12 of FIG. 2, or
by any other means. From this point, a patient can decline
help, in which case nothing further is done, a patient can
request help, in which they will be put in communication
with call station 509 of FIG. 5q, and if no action is taken by
the patient in a short time period (perhaps indicated by
display 3 of FIG. la), they will automatically be put in
communication with call station 509 of FIG. 5a (in this last
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scenario, the assumption is that they are incapacitated).
Through the possible two-way communication, a false alarm
can still be indicated and the communication cancelled by
call station 509 of FIG. 5a. Call station 509 of FIG. 5a will
review the data presented from the apparatus and system,
and will make a determination with the patient whether or
not to initiate EMS activation 510. In some embodiments,
call station 509 of FIG. 5a can be skipped in its entirety, and
EMS activation 510 can occur directly. It can again be seen
in FIG. 554 as it was in FIG. 5a. that if the patient engages
panic activation 408, the patient will immediately be placed
in communication with call station 509 of FIG. 5a with a
plethora of useful information provided to dispatchers from
the apparatus and system. It should be apparent that omis-
sions or deviations from the systems, methods, processes,
and apparatus mentioned in this patent that have the same
spirit will still be considered within the scope of this patent.
[0124] Using a heart sensor, such an ECG, the apparatus
can detect the electrical activity of the heart over time. FIG.
6 is a graphical representation of illustrative electrical activ-
ity of a heart during a heartbeat. Representation 600 may
include a plot of the variation of the heart’s electrical
potential over time. A typical heartbeat may include several
variations of electrical potential, which may be classified
into waves and a complex. For example, representation 600
can include P wave 601, QRS complex 602, and T wave 603.
Some representations can in addition include a U wave (not
shown). The P wave can represent normal atrial depolariza-
tion, when the main electrical vector spreads from the right
atrium to the left atrium. The shape and duration of the P
wave can be related to the size of the user’s atrium (e.g,,
indicating atrial enlargement).

[0125] The QRS complex can correspond to the depolar-
ization of the heart ventricles, and can be separated into
three distinct waves—a Q wave, an R wave, and an S wave.
Because the ventricles contain more muscle mass than the
atria, the QRS complex is larger than the P wave. In addition,
the His-Purkinje system of the heart, which can increase the
conduction velocity to coordinate the depolarization of the
ventricles, can cause the QRS complex to look “spiked”
rather than rounded. The duration of the QRS complex of a
healthy heart can be in the range of approximately 60 to
approximately 100 milliseconds (“ms”), but can vary due to
abnormalities of conduction.

[0126] The duration, amplitude, and morphology of each
of the Q, R and S waves can vary significantly for users
having cardiac diseases or cardiac irregularities. For
example, a Q wave that is greater than '3 of the height of the
R wave, or greater than approximately 100 ms in duration
can be indicative of a myocardial infarction.

[0127] Representation 600 can include a PR interval 604
and ST segment 605. PR interval 604 can be measured from
the beginning of P wave 601 to the beginning of QRS
complex 602. PR interval 604 can typically last approxi-
mately 120 to approximately 200 ms. PR interval 604 having
a different duration can indicate one or more defects in the
heart, such as a first degree heart block (e.g., PR interval 604
lasting more than approximately 200 ms), a pre-excitation
syndrome via an accessory pathway that leads to early
activation of the ventricles (e.g., PR interval 604 lasts less
than approximately 120 ms), or another type of heart block
(e.g., PR interval 604 is variable). ST segment 605 can be
measured from QRS complex 602 to T wave 603, for
example starting at the junction between QRS complex 602
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and ST segment 605 and ending at the beginning of T wave
603. ST segment 605 can typically last from approximately
80 to approximately 120 ms, and normally has a slight
upward concavity.

[0128] T wave 603 can represent the repolarization or
recovery of the ventricles. The interval from the beginning
of the QRS complex to the apex of the T wave can be
referred to as the absolute refractory period. The last half of
the T wave can be referred to as the relative refractory period
or vulnerable period.

[0129] QT interval 606, which can represent the total time
needed for the ventricles to depolarize and repolarize, can be
measured from the beginning of QRS complex 602 to the
end of T wave 603. QT interval 606 can typically last
between approximately 300 and approximately 1050 ms,
and can vary based on the condition of the user’s heart rate.
Several correction factors have been developed to correct
QT interval 606 for the heart rate.

[0130] Referring to FIG. 7, system 700 shows wearable
apparatus 1 (watch embodiment) and/or apparatus 301 (eye-
glasses embodiment) in communication with primary pro-
cessor 702 (smartphone) and/or primary processor 701
(cloud/network based service), as well as with each other, in
any combination, for any purpose, in any wired or wireless
communication medium available. In this embodiment, pri-
mary processor 701 is a cloud/network service, or a remote
computer of some sort, and primary processor 702 is a
smartphone, or some other device that can remain near the
user, but has significantly larger processing and energy
parameters than a wearable apparatus, as they will be
receiving offloaded signals for analysis and processing by
the algorithm to make a determination as to whether sig-
nificant detrimental changes in health parameters have
occurred that would necessitate EMS activation.

[0131] System 700, can relate to any primary processor, or
any apparatus, that is within the scope and spirit of this
application. In addition, two primary processing units 701
and 702, and two apparatuses 1 and 301, are shown in FIG.
7 as an example of how it is also possible to have two or
more apparatuses and/or two or more primary processors as
part of system 700. In the most basic embodiment, it is
possible to use only one apparatus to initiate panic activation
408 (FIG. 5a), regardless of the use of any biometric
sensor(s) 6, which is an improvement over prior art.
[0132] Referring to FIG. 8 graph 800, which shows an
embodiment of how signal processing 504 can be carried
out. Graph 800 illustrates a hypothetically noisy ECG signal
over time, before signal processing 504, which is not imme-
diately distinguishable (as a result of the noise). However,
certain points with a high level of confidence may be
distinguishable, such as distinguishable point 802, as well as
other points circled. In this example, distinguishable point
802 is also an example of part of a P wave 601 from FIG.
6. These points are remembered by the primary processor
and are analyzed with the expectation that the ECG should
have characteristic signature components that relate to FIG.
6, for each heartbeat.

[0133] The preferred embodiment for reaching higher
confidence in distinguishability would employ a method to
average results over time to see where different voltage
points cluster around a model of one heartbeat 801. It is
more likely that points that cluster more often represent true
points on the ECG, and are not noise artifacts. Every
heartbeat provides a chance to integrate more data, and to
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refine and/or iteratively save a snapshot 515 of FIG. 5 of a
model of one heartbeat 801 that is being constructed to later
compare and find moment-to-moment changes (retrieved
from database 514 of FIG. 5).

[0134] Distinguishable point 802 is then extracted from
the noisy graph 800, and becomes distinguishable point 803
(circled), which is placed among other distinguishable
points (also circled on model of one heartbeat 801), in order
to build an averaged model of one heartbeat 8§01, which is
the patient’s current ECG averaged over multiple heartbeats
condensed into one beat. Time point R 806 and time point
S 807 (for example 10,000 and 13,000 milliseconds, respec-
tively, which represent three heartbeats at 60 beats per
minute), are illustrated in graph 800. Time point M 808 and
time point N 809, which will always represent how long one
beat takes from start to end, respectively (for example 0 and
1,000 milliseconds, respectively, which represent one heart-
beat at 60 beats per minute), are illustrated in model of one
heartbeat 801. Depending on the clarity of the signal input
from elements 501-503 of FIG. 5a, and the success of signal
processing 504 of FIG. 5a to create suitable information for
algorithm 505 of FIG. 55, time point R 806 and time point
S 807 may differ significantly from the example, and are
dynamic. From all of the gathered points with high confi-
dence, it is relatively easy to make accurate assumptions as
to how the pieces are connected, if an entire ECG cannot be
constructed. Points 805 represent the assumed data points
that connect distinguishable points 803 together and form a
complete ECG model of one heartbeat 801, but can not be
clearly distinguished from graph 800. In certain exemplary
embodiments, signals from other sensors (e.g., pulse oxi-
meters, etc.) can be acquired over a length of time and
averaged, and/or areas of high confidence can be distin-
guished, stored, and analyzed and processed in an analogous
manner to the illustrated ECG signal.

[0135] Graph 800 is illustrative of how algorithm 505 of
FIG. 5b uses model of one heartbeat 801 as a snapshot 515
of FIG. 5b from a point in time to compare to other stored
snapshot(s) 515 of FIG. 5b of model of one heartbeat 801
from different points in time.

[0136] The time interval a snapshot 515 of FIG. 56 covers
can change significantly and dynamically as dictated by
signal processing 504 of FIG. 5a and algorithm 505 of FIG.
Sa. Snapshot(s) 515 of FIG. 56 of time points may be
compared to each other to determine moment-to-moment
changes, snapshot(s) 515 of FIG. 56 may be compared to the
baseline established in calibration 406 of FIG. 4, snapshot(s)
515 of FIG. 55 may be compared to recognized population
norms (or recognized population norms for detrimental
conditions) which may also be stored as snapshot(s) 515 of
FIG. 54, and if available, snapshot(s) 515 of FIG. 56 may be
compared to previous snapshot(s) 515 of FIG. 55 taken in
the past around the events leading up to (and including)
when alert 508 of FIG. 55 was triggered. Whether a snapshot
515 of FIG. 55 is calculated or determined to be significantly
similar to a snapshot 515 of FIG. 5b containing detrimental
changes in health parameters, or whether a snapshot 515 of
FIG. 5b is calculated or determined to be significantly
different from a baseline snapshot 515 of FIG. 54, algorithm
505 of FIG. 56 will trigger alert 508 of F1G. 55, etc. Certain
exemplary embodiments can also comprise other techniques
similar in spirit to those described.

[0137] Those skilled in the art will notice that in this
specific example illustrated in FIG. 8 of model of one
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heartbeat 801, the patient appears to be having a ST eleva-
tion myocardial infarction (“STEMI”) (an example of a
detrimental health state), which is especially noticeable in
Region 811. Region 811 shows ST elevation. Element 810 is
an area of graph 800 was ruled to be “true” and was used to
construct a representative heartbeat for 801

[0138] Referring to FIG. 9 is set of graphs 900, which
shows another embodiment of how signal processing 504 of
FIG. 5a can be carried out. Graph 901 shows a photopl-
ethysmogram (PPG), which can be obtained by using a pulse
oximeter, a laser Doppler flowmeter, and/or a similar sensor,
etc. Graph 800 from FIG. 8 again illustrates a hypothetically
noisy ECG signal from time point R to time point S, before
signal processing 504 of FIG. 5a, which is not immediately
distinguishable (as a result of the noise). Graph 902 is a
reconstructed ECG from techniques described below.

[0139] In the preferred embodiment, it is particularly
useful to combine two or more types of sensors, to yield
more accurate data. The combination of ECG and PPG
sensor data can yield especially useful information. In terms
of PPG sensor data, it is well known that the time distance
from first PPG peak 903, to second PPG peak 904 is known
as the peak-to-peak time ofthe PPG, and is highly correlated
to the duration of a heartbeat. There have been several
advancements in recent years to improve a PPG’s ability in
detecting heart rate, such as Sun, et. al [1].

[0140] The duration of a heartbeat is generally considered
to be the time between R wave peak 905, and consecutive R
wave peak 906. In the event that the ECG is noisy, which is
the case in graph 800, the distance between R wave peak 905
and R wave peak 906 can be accurately extrapolated by
easily measuring the distance between PPG peaks 903 and
904 (based on their overlapping and known offset alignment,
relative to one another). This is valuable information
because an algorithm can look for the R waves (the most
detectable part of an ECG due to the greatest amplitude)
within graph 800 that correspond with the period that was
determined from PPG peak 903 and PPG peak 904, which
will assist signal processing 5010 of FIG. 5a. In addition, as
the electrical signal of the heart (detected by the ECG)
creates the mechanical phenomena of the heart pushing
blood (as detected by PPG), it is known that R wave peak
905 will precede PPG peak 903. However, because of this
phenomenon and the periodicity of a heartbeat, it is impor-
tant to point out that R wave peak 906 will occur between
PPG peaks 903 and 904, and in addition, R wave peak 906
will precede PPG peak 904, which greatly assists signal
processing 504.

[0141] Combining signal processing techniques, where
applicable, can improve the signal to noise ratio, and the
ability of signal processing 504 and algorithm 505 of FIG.
5a to determine if a significant detrimental change in health
related parameters has occurred. In many ways, signal
processing 504 and algorithm 505 of FIG. 5a work syner-
gistically together, where signal processing 504 and algo-
rithm 505 of FIG. 5a can dynamically interchange their
process order, for example signal processing 504 may occur
first, and then algorithm 505, or alternatively algorithm 505
may occur first and then signal processing 504 can follow,
as illustrated in FIG. S¢ and FIG. 5b with bi-directional
arrows between signal processing 504 and algorithm 505.
Furthermore, other signal processing techniques may be
used to achieve the same spirit of the application.
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[0142] The techniques illustrated in set of graphs 900 and
graph 800 can be applied to data retrieved from any type of
biometric sensor (such as a laser Doppler flowmeter, pulse
oximeter, etc.), not just an ECG sensor, or the respective
sensor discussed in the detailed description of the applica-
tion, or any other type of sensor.
[0143] FIG. 10 is a block diagram of an exemplary
embodiment of an information device 10000, which in
certain operative embodiments can comprise, for example,
electronic area 14 of FIG. la and/or peripheral devices
coupled thereto. Information device 10000 can comprise any
of numerous circuits and/or components, such as for
example, one or more network interfaces 10100, one or
more processors 10200, one or more memories 10300 con-
taining instructions 10400, one or more input/output (I/0)
devices 10500, and/or one or more user interfaces 10600
coupled to I/O device 10500, etc.
[0144] In certain exemplary embodiments, via one or
more user interfaces 10600, such as a graphical user inter-
face, a user can view a rendering of information related to
user health information and/or any of the products, services,
methods, and/or information described herein.
[0145] FIG. 11 is a flowchart of an exemplary embodiment
of a method 11000. At activity 11100, an apparatus wearable
by a user can be produced. The apparatus can comprise:
[0146] a biometric sensor;
[0147] asignal filter constructed to average signals from
the biometric sensor; and/or
[0148] a wireless transmitter/receiver constructed to:
[0149] receive information concerning an established
confidence interval for the averaged signals; and/or
[0150] receive information concerning predicted tim-
ing of a signal from the biometric sensor based upon
a pulse oximeter obtained via one or more of:
[0151] the pulse oximeter of the user bounded by
a QRS complex; and/or
[0152] electrical waves of the QRS complex in
consideration of information from a photoplethys-
mogram.
[0153] At activity 11200, the apparatus can be activated,
such as with an emergency medical system. At activity
11300, via information obtained from a motion sensor,
movements of a body part of the user can be compensated
for.
[0154] At activity 11400, snapshots can be compared, such
as via a processor. A snapshot of a model of a heartbeat of
the user obtained from the biometric sensor can be compared
with a recognized population norm to decide if a significant
detrimental change in health related parameters has
occurred. A snapshot of a model of a heartbeat of the user
obtained from the biometric sensor can be compared with a
previous snapshot obtained from the user to decide if a
significant detrimental change in health related parameters
has occurred.
[0155] At activity 11500, data can be transmitted, such as
via a wireless transmitter/receiver. For example, data can be
transmitted from the biometric sensor at a predetermined
time after a prior transmission, Data can be transmitted from
the biometric sensor responsive to a determination that a
count of readings from the biometric sensor exceeds a
predetermined threshold. Compressed data can be transmit-
ted from the biometric sensor.
[0156] At activity 11600, data can be received, such as via
a wireless transmitter/receiver. For example, a request can
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be received from a processor for data required to reconstruct
an accurate snapshot. The request can be based upon an
analysis of minimal received data and a determination that
the minimal received data is insufficient to reconstruct the
accurate snapshot.

[0157] Certain exemplary embodiments can comprise
requesting snapshot information stored in a database. Cer-
tain exemplary embodiments can comprise, via information
obtained from a motion sensor, compensating for move-
ments of a body part of said user.
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Definitions

[0159] When the following terms are used substantively
herein, the accompanying definitions apply. These terms and
definitions are presented without prejudice, and, consistent
with the application, the right to redefine these terms during
the prosecution of this application or any application claim-
ing priority hereto is reserved. For the purpose of interpret-
ing a claim of any patent that claims priority hereto, each
definition (or redefined term if an original definition was
amended during the prosecution of that patent), functions as
a clear and unambiguous disavowal of the subject matter
outside of that definition.

[0160] a—at least one.

[0161] account—to determine a cause.

[0162] accurate—substantially consistent with an actual
value.

[0163] activate—to register with.

[0164] activity—an action, act, step, and/or process or

portion thereof.

[0165] adapted to—made suitable or fit for a specific
use or situation.

[0166] adapter—a device used to effect operative com-
patibility between different parts of one or more pieces
of an apparatus or system.

[0167] against—into contact with.

[0168] algorithm—a set of rules followed in determi-
nations.

[0169] analysis—determining one or more features of

something via careful examination.

[0170] analyze—to examine carefully and in detail.

[0171] and/or—either in conjunction with or in alterna-
tive to.

[0172] apparatus—an appliance or device for a particu-

lar purpose.

[0173] arm—each of the two upper limbs of the human
body from the shoulder to the hand.

[0174] associate—to join, connect together, and/or
relate.
[0175] automatically—acting or operating in a manner

essentially independent of external influence or control.
For example, an automatic light switch can turn on
upon “seeing” a person in its view, without the person
manually operating the light switch.
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[0176] average—to smooth a signal in a manner such
that the signal magnitude approximates a mean of a
plurality of signal values.

[0177] average population—a large number of people
that in some sense are representative of a user.

[0178] backbone network—a “transit” network often
made up of long-distance telephone trunk lines and/or
other wired and/or wireless links such as microwave
and satellite links for use in transmitting large amounts
of data simultaneously between host computer systems
connected to the Internet. Normal communicated data
typically neither originates nor terminates in a back-
bone network.

[0179] bandpass filter—an electrical circuit constructed
to attenuate substantially all frequencies except those of
a specific band, which it amplifies.

[0180] base—a foundation for a determination.

[0181] baseline value—a standard magnitude of a
parameter.

[0182] belong—to fit in a specified category or group.

[0183] between—with reference to a differentiation

involving two or more things being considered
together.

[0184] biometric—constructed to measure a physical
characteristic.

[0185] biometric sensor—a sensor constructed to mea-
sure a physical characteristic. Exemplary biometric
sensors comprise, for example, heart rate monitor,
pulse transit time sensor, pulse oximeters, temperature
sensors (e.g., thermometers), galvanometers, breatha-
lyzers, carbon monoxide (CO) sensor, blood sugar,
hygrometer, altimeter, barometer, gps detector, accel-
erometer, gyroscope, magnetometer, EMG (electro-
myographic sensor), fingerprint reader, force trans-
ducer, audio sensor (e.g., microphone), proximity
sensor, human velocity sensor, ambient light sensor,
blood pressure sensor, flowmeters (e.g., laser Doppler
flowmeters) or any combination thereof.

[0186] boost—to increase.

[0187] bound—kept within limits.

[0188] brain wave—an electrical impulse in the brain.
[0189] button—a knob oricon on a piece of electrical or

electronic equipment that is pressed to operate it.

[0190] calibrate—to correlate readings of an instrument
with those of a standard in order to check the instru-
ment’s accuracy.

[0191] calibration profile for health parameters—a pat-
terned set of correlated readings for a user for a
particular physically measured value.

[0192] can—is capable of, in at least some embodi-
ments.

[0193]
place.

[0194] capacitive—constructed to measure capacitance
of a part of a human body.

cancel—to signal that an event will not take

[0195] capture—to obtain.

[0196] case—a container constructed to hold some-
thing.

[0197] cause—to bring about.

[0198] certainty—the state of being statistically confi-
dent.

[0199] change—to become different.

[0200] charging mechanism—an electrical circuit con-

structed to provide electrical energy to a battery system.
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[0201] circuit—an electrically conductive pathway and/
or a communications connection established across two
or more switching devices comprised by a network and
between corresponding end systems connected to, but
not comprised by the network.

[0202] communicate—to exchange information.

[0203] compare—to determine differences between two
or more things.

[0204] compensate—to adjust for something.

[0205] compress—to apply a compression algorithm to
electronic data so that the electronic data takes up less
space when stored on a memory device.

[0206] comprising—including but not limited to.
[0207] concerning—pertaining to.
[0208] confidence interval—a statistical interval esti-

mate of a population parameter.

[0209] confidence level—where confidence intervals
are constructed across many separate data analyses of
repeated experiments, the proportion of such intervals
that contain the true value of a statistical parameter.

[0210] configure—to make suitable or fit for a specific
use or situation.

[0211] connect—to join or fasten together.

[0212] constructed to—built for a specific use or situ-
ation.

[0213] contact—to substantially directly touch.

[0214] convert—to transform, adapt, and/or change.

[0215] count—a total number of.

[0216] coupleable—capable of being joined, connected,

and/or linked together.

[0217] coupling—Ilinking in some fashion.

[0218] data—distinct pieces of information, usually for-
matted in a special or predetermined way and/or orga-
nized to express concepts.

[0219] database—an organized collection of data stored
on a memory device.

[0220] data structure—an organization of a collection
of data that allows the data to be manipulated effec-
tively and/or a logical relationship among data ele-
ments that is designed to support specific data manipu-
lation functions. A data structure can comprise meta
data to describe the properties of the data structure.
Examples of data structures can include: array, diction-
ary, graph, hash, heap, linked list, matrix, object, queue,
ring, stack, tree, and/or vector.

[0221] decision tree—a tree algorithm in which the
selection of each branch requires that some type of
logical decision be made.

[0222] demographical information—data concerning a
section of a population sharing common characteristics,
such as age, sex, class, etc.

[0223] detect—to determine the existence of some-
thing.

[0224] difference—a way in which things are not the
same.

[0225] define—to establish the outline, form, or struc-
ture of.

[0226] determine—to obtain, calculate, decide, deduce,

and/or ascertain.

[0227] deviation—the difference between one of a set of
values and some fixed value.

[0228] device—a machine, manufacture, and/or collec-
tion thereof.
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[0229] disturbance—a change in measured data of a
physical system.

[0230] electrocardiogram—a recording of electrical
activity of a human heart.

[0231] electroencephalogram—a non-invasive method
to record electrical activity of the brain along a scalp;
EEG measures voltage fluctuations resulting from ionic
current flows within neurons of a brain.

[0232] emergency medical system—a type of emer-
gency service dedicated to providing medical care
and/or transport to medical care.

[0233] energy—power derived from the utilization of
physical or chemical resources.

[0234] entity—a person or organization that performs a
function.
[0235] estimate—to calculate and/or determine

approximately and/or tentatively.

[0236] extremity—a limb, such as a leg or arm or a part
thereof (e.g., an ankle).

[0237] filter—a device that allows signals with certain
properties, such as signals lying in a certain frequency
range, to pass while blocking the passage of others.

[0238] finger—each of the four slender jointed parts
attached to either hand (or five, if the thumb is
included).

[0239] generate—to create, produce, give tise to, and/or
bring into existence.

[0240] global positioning system—a space-based satel-
lite navigation system that provides location and time
information in all weather conditions, anywhere on or
near the Farth where there is an unobstructed line of
sight to four or more GPS satellites.

[0241] glucometer—a medical device constructed to
determine an approximate concentration of glucose in
the blood.

[0242] grip—to take a firm hold of.

[0243] group—a number of persons considered together
as being related in some way.

[0244] haptic—involving the human sense of kines-
thetic movement and/or the human sense of touch.
Among the many potential haptic experiences are
numerous sensations, body-positional differences in
sensations, and time-based changes in sensations that
are perceived at least partially in non-visual, non-
audible, and non-olfactory manners, including the
experiences of tactile touch (being touched), active
touch, grasping, pressure, friction, traction, slip,
stretch, force, torque, impact, puncture, vibration,
motion, acceleration, jerk, pulse, otientation, limb posi-
tion, gravity, texture, gap, recess, viscosity, pain, itch,
moisture, temperature, thermal conductivity, and ther-
mal capacity.

[0245] head—a portion of the human body located
above the neck.

[0246] health parameters—a variable related to the
physical well-being of a human.

[0247] heartbeat—a pulsation of the heart, including
one substantially complete systole and diastole.

[0248] heart condition—a medical issue with the car-
diac muscle of a human.

[0249] heart rate monitor—a system constructed to
measure a frequency of heartbeats.

[0250] hydrophobic coating—a substantially water-
proof covering.
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[0251] indication—a degree marked by an instrument.

[0252] individually—one at a time.

[0253] information—knowledge gained through study,
measurement, communication, research, and/or

instruction, etc.

[0254] information device—any device capable of pro-
cessing data and/or information, such as any general
purpose and/or special purpose computer, such as a
personal computer, workstation, server, minicomputer,
mainframe, supercomputer, computer terminal, laptop,
wearable computer, and/or Personal Digital Assistant
(PDA), mobile terminal, Bluetooth device, communi-
cator, “smart” phone (such as a Treo-like device),
messaging service (e.g., Blackberry) receiver, pager,
facsimile, cellular telephone, a traditional telephone,
telephonic device, a programmed microprocessor or
microcontroller and/or peripheral integrated circuit ele-
ments, an ASIC or other integrated circuit, a hardware
electronic logic circuit such as a discrete element
circuit, and/or a programmable logic device such as a
PLD, PLA, FPGA, or PAL, or the like, etc. In general
any device on which resides a finite state machine
capable of implementing at least a portion of a method,
structure, and/or or graphical user interface described
herein may be used as an information device. An
information device can comprise components such as
one or more network interfaces, one or more proces-
sors, one or more memories containing instructions,
and/or one or more input/output (I/O) devices, one or
more user interfaces coupled to an /O device, etc.

[0255] input/output (I/O) device—any sensory-oriented
input and/or output device, such as an audio, visual,
haptic, olfactory, and/or taste-oriented device, includ-
ing, for example, a monitor, display, projector, over-
head display, keyboard, keypad, mouse, trackball, joy-
stick, gamepad, wheel, touchpad, touch panel, pointing
device, microphone, speaker, video camera, camera,
scanner, printer, haptic device, vibrator, tactile simula-
tor, and/or tactile pad, potentially including a port to
which an 1/0 device can be attached or connected.

[0256] install—to connect or set in position and prepare
for use.

[0257] insufficient—lacking something that is needed.

[0258] intense physical activity—something that a

human does that increases a heart rate by over fifty
percent above a resting heart rate.

[0259] internal defibrillator—a device implantable
inside the body, able to perform both cardioversion,
defibrillation and pacing of the heart.

[0260] laser Doppler flowmeter—a device that uses a
Doppler shift in a laser beam to measure a fluid flow
velocity.

[0261] lead—an electrical connection such as a length
of wire or metal pad that comes from a device.

[0262] location—a particular position.

[0263] machine instructions—directions adapted to
cause a machine, such as an information device, to
perform one or more particular activities, operations, or
functions. The directions, which can sometimes form
an entity called a “processor”, “kernel”, “operating

system”, “program”, “application”, “utility”, “subrou-

tine”, “script”, “macro”, “file”, “project”, “module”,

“library™, “class”, and/or “object”, etc., can be embod-
b b b b

ied as machine code, source code, object code, com-
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piled code, assembled code, interpretable code, and/or
executable code, etc., in hardware, firmware, and/or
software.

[0264] machine readable medium—a physical structure
from which a machine can obtain data and/or informa-
tion. Examples include a memory. punch cards, etc.

[0265] may—is allowed and/or permitted to, in at least
some embodiments.

[0266] measure—to ascertain an extent of.
[0267] measurement—an extent of a variable.
[0268] medical device mode—a user selectable func-

tional state of a system that is constructed to provide a
medical diagnosis and/or medical advice.

[0269] medical diagnosis—determining by examination
the nature and circumstances of a diseased condition.
Exemplary medical diagnoses comprise myocardial
infarction, sudden cardiac death, stroke, and/or seizure,
etc.

[0270] medical information—data concerning
physical health of a human.

[0271] medical legal orders—a legally binding instruc-
tion from a patient concerning medical care.

[0272] memory device—an apparatus capable of stor-
ing analog or digital information, such as instructions
and/or data. Examples include a non-volatile memory,
volatile memory, Random Access Memory, RAM,
Read Only Memory, ROM, flash memory, magnetic
media, a hard disk, a floppy disk, a magnetic tape, an
optical media, an optical disk, a compact disk, a CD, a
digital versatile disk, a DVD, and/or a raid array, etc.
The memory device can be coupled to a processor
and/or can store instructions adapted to be executed by
processor, such as according to an embodiment dis-
closed herein.

[0273] method—a process, procedure, and/or collection
of related activities for accomplishing something.

[0274] minimal received data—information that has
been determined to be substantially a smallest quantity
information to perform a function.

the

[0275] model—a standard that can be used for a com-
parison.

[0276] motion—a bodily movement.

[0277] movement—an act of changing position.

[0278] network—a communicatively coupled plurality

of nodes. A network can be and/or utilize any of a wide
variety of sub-networks, such as a circuit switched,
public-switched, packet switched, data, telephone, tele-
communications, video distribution, cable, terrestrial,
broadcast, satellite, broadband, corporate, global,
national, regional, wide area, backbone, packet-
switched TCP/IP, Fast Ethernet, Token Ring, public
Internet, private, ATM, multi-domain, and/or multi-
zone sub-network, one or more Internet service pro-
viders, and/or one or more information devices, such as
a switch, router, and/or gateway not directly connected
to a local area network, etc.

[0279] network interface—any device, system, or sub-
system capable of coupling an information device to a
network. For example, a network interface can be a
telephone, cellular phone, cellular modem, telephone
data modem, fax modem, wireless transceiver, Ethernet
card, cable modem, digital subscriber line interface,
bridge, hub, router, or other similar device.
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[0280] non-medical device mode—a user selectable
functional state of a system that is constructed to
provide medical information but not a medical diag-
nosis and/or medical advice.

[0281] notify—to give notice or report something.
[0282] obtain—to acquire.
[0283] pacemaker—an artificial device for stimulating

the heart muscle and regulating its contractions.

[0284] packet—a discrete instance of communication.

[0285] panic activation—a manual activation of a
device indicative of a medical problem being experi-
enced by a user of the device.

[0286] partially—substantially less than totally.

[0287] past, family, and social history information—
data concerning a patient’s past medical history, the
past medical history of the patient’s family, and past
and current activities involving the patient and other
people.

[0288] past medical history—information concerning
one or more characteristics of a patient, the character-
istics comprising one or more of general state of health
(e.g. excellent, good, fair, poor. Note any significant
change from previous state), past illnesses (e.g. cancer,
heart disease, hypertension, diabetes), hospitalizations,
injuries, or accidents, surgeries, current medications,
allergies, immunizations, substance abuse, diet, sleep,
alternative therapies (e.g. acupuncture, massage, herbal
medicine, vitamins, and chiropractic), obstetric/gyne-
cologic history, birth history, and growth and develop-
ment.

[0289] Peak-Peak interval—an elapsed time between
successive peaks of a signal.

[0290] photoplethysmogram—a volumetric measure-
ment of a human organ.

[0291] plurality—the state of being plural and/or more
than one.
[0292] population norm—a standard value for a large

number of people.
[0293] power supply—an energy source for a device
and/or system.

[0294] predetermined—established in advance.

[0295] predict—to determine in advance.

[0296] press—to apply pressure to.

[0297] PR interval—the period, measured in millisec-

onds, that extends from the beginning of the P wave
(the onset of atrial depolarization) until the beginning
of the QRS complex (the onset of ventricular depolar-
ization); it is normally between 120 and 200 ms in
duration.

[0298] prior—preceding in time.

[0299] processor—a device and/or set of machine-read-
able instructions for performing one or more predeter-
mined tasks. A processor can comprise any one or a
combination of hardware, firmware, and/or software. A
processor can utilize mechanical, pneumatic, hydraulic,
electrical, magnetic, optical, informational, chemical,
and/or biological principles, signals, and/or inputs to
perform the task(s). In certain embodiments, a proces-
sor can act upon information by manipulating, analyz-
ing, modifying, converting, transmitting the informa-
tion for use by an executable procedure and/or an
information device, and/or routing the information to
an output device. A processor can function as a central
processing unit, local controller, remote controller, par-
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allel controller, and/or distributed controller, etc.
Unless stated otherwise, the processor can be a general-
purpose device, such as a microcontroller and/or a
microprocessor, such the Pentium IV series of micro-
processor manufactured by the Intel Corporation of
Santa Clara, Calif. In certain embodiments, the proces-
sor can be dedicated purpose device, such as an Appli-
cation Specific Integrated Circuit (ASIC) or a Field
Programmable Gate Array (FPGA) that has been
designed to implement in its hardware and/or firmware
at least a part of an embodiment disclosed herein.

[0300] profile information—data concerning a user.
[0301] project—to calculate, estimate, or predict.
[0302] prompt—a message or symbol on a user intet-

face requesting input from a user.

[0303] provide—to furnish, supply, give, and/or make
available.
[0304] pulse oximeter—an instrument constructed to

measure oxygen saturation of hemoglobin in a sample
of blood.

[0305] photoplethysmogram—an optically obtained
volumetric measurement of an organ.

[0306] pulse wave—a kind of non-sinusoidal waveform
that is similar to a square wave, but does not have a
symmetrical shape associated with a perfect square
wave.

[0307] P wave—an electrocardiogram pattern repre-
senting atrial depolarization, which results in atrial
contraction.

[0308] QRS complex—the combination of three of the
graphical deflections seen on an electrocardiogram.
[0309] QT interval—a measure of the time between the
start of the Q wave and the end of the T wave in the

heart’s electrical cycle.

[0310] reading—a signal indicative of a measured
physical value.

[0311] receive—to get as a signal, take, acquire, and/or
obtain.
[0312] recommend—to suggest, praise, commend, and/

or endorse.

[0313] reconstruct—to form a model of from measured
data.

[0314] relay—to retransmit a signal.

[0315] remote—far apart; separable by a distance of at

least one mile.

[0316] render—to make perceptible to a human, for
example as data, commands, text, graphics, audio,
video, animation, and/or hyperlinks, etc., such as via
any visual, audio, and/or haptic means, such as via a
display, monitor, electric paper, ocular implant,
cochlear implant, speaker, etc.

[0317] repeatedly—again and again; repetitively.
[0318] request—to express a desire for and/or ask for.
[0319] responsive—acting in reaction to a stimulus.
[0320] run—to move swiftly on foot.

[0321] selective—characterized by careful choice.
[0322] sensor—a device that detects events or changes

in quantities and provides a corresponding output,
generally as an electrical or optical signal.

[0323] set—a related plurality.

[0324] signal—information, such as machine instruc-
tions for activities and/or one or more letters, words,
characters, symbols, signal flags, visual displays, and/
or special sounds, etc. having prearranged meaning,
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encoded as automatically detectable variations in a
physical variable, such as a pneumatic, hydraulic,
acoustic, fluidic, mechanical, electrical, magnetic, opti-
cal, chemical, and/or biological variable, such as
power, energy, pressure, flowrate, viscosity, density,
torque, impact, force, frequency, phase, voltage, cur-
rent, resistance, magnetomotive force, magnetic field
intensity, magnetic field flux, magnetic flux density,
reluctance, permeability, index of refraction, optical
wavelength, polarization, reflectance, transmittance,
phase shift, concentration, and/or temperature, etc.
Depending on the context, a signal and/or the informa-
tion encoded therein can be synchronous, asynchro-
nous, hard real-time, soft real-time, non-real time,
continuously generated, continuously varying, analog,
discretely generated, discretely varying, quantized,
digital, broadcast, multicast, unicast, transmitted, con-
veyed, received, continuously measured, discretely
measured, processed, encoded, encrypted, multiplexed,
modulated, spread, de-spread, demodulated, detected,
de-multiplexed, decrypted, and/or decoded, etc.

[0325] significant detrimental change—a determined
difference in measured physiological values that have
been determined to have an important negative conse-
quence in human physiology.

[0326] smart blood pressure sensor—a device and/or
system that measures blood pressure via a plurality of
Sensors.

[0327] smart scale—a device and/or system constructed
to weigh a person and to wirelessly transmit a signal
indicative of the measured weight.

[0328] snapshot—a measured physiological data set
obtained over a predetermined time period.

[0329] standard—an object or value that bears a defined
relationship to a unit of measure used for calibration of
measuring devices.

[0330] store—to place, hold, and/or retain data, typi-
cally in a memory.

[0331] stroke—the loss of brain function due to a dis-
turbance in the blood supply to the brain.

[0332] ST segment depression—a value determined by
measuring the vertical distance between the patient’s
trace and the isoelectric line at a location approximately
2-3 millimeters from the QRS complex.

[0333] ST segment elevation—an indicator of a myo-
cardial infarction (i.e., heart attack) determined to have
occurred via a measurement of a higher than normal
connection between the QRS complex and the T wave
in an electrocardiogram.

[0334] submit—to present to an information device.

[0335] substantially—to a great extent or degree.

[0336] support—to bear the weight of, especially from
below.

[0337] surround—to be substantially all around some-
thing.

[0338] system—a collection of mechanisms, devices,

machines, articles of manufacture, processes, data, and/
or instructions, the collection designed to perform one
or more specific functions.

[0339] temporal region—the side of a human head
posterior to the eyes.

[0340] time—a quantity measuring duration, usually
with reference to a periodic process such as the rotation
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of the earth or the vibration of electromagnetic radia-
tion emitted from certain atoms.

[0341] time period—an interval of time.
[0342] touch—to contact.
[0343] transmission—a conveyance of data from one

location to another.

[0344] transmit—to send as a signal, provide, furnish,
and/or supply.

[0345] transmitter/receiver—a system constructed to
send and acquire signals.

[0346] user—a person wearing, and being monitored
by, an apparatus.

[0347] user interface—any device for rendering infor-
mation to a user and/or requesting information from the
user. A user interface includes at least one of textual,
graphical, audio, video, animation, and/or haptic ele-
ments. A textual element can be provided, for example,
by a printer, monitor, display, projector, etc. A graphical
element can be provided, for example, via a monitor,
display, projector, and/or visual indication device, such
as a light, flag, beacon, etc. An audio element can be
provided, for example, via a speaker, microphone,
and/or other sound generating and/or receiving device.
A video element or animation element can be provided,
for example, via a monitor, display, projector, and/or
other visual device. A haptic element can be provided,
for example, via a very low frequency speaker, vibrator,
tactile stimulator, tactile pad, simulator, keyboard, key-
pad, mouse, trackball, joystick, gamepad, wheel, touch-
pad, touch panel, pointing device, and/or other haptic
device, etc. A user interface can include one or more
textual elements such as, for example, one or more
letters, number, symbols, etc. A user interface can
include one or more graphical elements such as, for
example, an image, photograph, drawing, icon, win-
dow, title bar, panel, sheet, tab, drawer, matrix, table,
form, calendar, outline view, frame, dialog box, static
text, text box, list, pick list, pop-up list, pull-down list,
menu, tool bar, dock, check box, radio, hyperlink,
browser, button, control, palette, preview panel, color
wheel, dial, slider, scroll bar, cursor, status bar, stepper,
and/or progress indicator, etc. A textual and/or graphi-
cal element can be used for selecting, programming,
adjusting, changing, specifying, etc. an appearance,
background color, background style, border style, bor-
der thickness, foreground color, font, font style, font
size, alignment, line spacing, indent, maximum data
length, validation, query, cursor type, pointer type,
autosizing, position, and/or dimension, etc. A user
interface can include one or more audio elements such
as, for example, a volume control, pitch control, speed
control, voice selector, and/or one or more elements for
controlling audio play, speed, pause, fast forward,
reverse, etc. A user interface can include one or more
video elements such as, for example, elements control-
ling video play, speed, pause, fast forward, reverse,
7oom-in, zoom-out, rotate, and/or tilt, etc. A user inter-
face can include one or more animation elements such
as, for example, elements controlling animation play,
pause, fast forward, reverse, zoom-in, zoom-out, rotate,
tilt, color, intensity, speed, frequency, appearance, etc.
A user interface can include one or more haptic ele-
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ments such as, for example, elements utilizing tactile
stimulus, force, pressure, vibration, motion, displace-
ment, temperature, etc.

[0348] velocity—a time rate of change of position of a
body in a specified direction.

[0349] via—by way of and/or utilizing.

[0350] warning—information that alerts someone of a
potentially harmful condition.

[0351] wear—to have on one’s body or a part of one’s
body.

[0352] wireless—using radio, microwaves, etc. (as
opposed to wires or cables) to transmit signals.

[0353] wrist—a joint connecting the hand with the
forearm of a human.

[0354] Still other substantially and specifically practical
and useful embodiments will become readily apparent to
those skilled in this art from reading the above-recited
and/or herein-included detailed description and/or drawings
of certain exemplary embodiments. It should be understood
that numerous variations, modifications, and additional
embodiments are possible, and accordingly, all such varia-
tions, modifications, and embodiments are to be regarded as
being within the scope of this application.

[0355] Thus, regardless of the content of any portion (e.g.,
title, field, background, summary, description, abstract,
drawing figure, etc.) of this application, unless clearly speci-
fied to the contrary, such as via explicit definition, assertion,
or argument, with respect to any claim, whether of this
application and/or any claim of any application claiming
priority hereto, and whether originally presented or other-
wise:

[0356] there is no requirement for the inclusion of any
particular described or illustrated characteristic, func-
tion, activity, or element, any particular sequence of
activities, or any particular interrelationship of ele-
ments;

[0357] no characteristic, function, activity, or element is
“essential”;

[0358] any elements can be integrated, segregated, and/
or duplicated;

[0359] any activity can be repeated, any activity can be
performed by multiple entities, and/or

[0360] any activity can be performed in multiple juris-
dictions; and

[0361] any activity or element can be specifically
excluded, the sequence of activities can vary, and/or the
interrelationship of elements can vary.

[0362] Moreover, when any number or range is described
herein, unless clearly stated otherwise, that number or range
is approximate. When any range is described herein, unless
clearly stated otherwise, that range includes all values
therein and all subranges therein. For example, if a range of
1 to 10 is described, that range includes all values therebe-
tween, such as for example, 1.1, 2.5, 3.335, 5, 6.179, 8.9999,
etc., and includes all subranges therebetween, such as for
example, 1 to 3.65, 2.8 to 8.110, 1.93 to 9, etc.

[0363] When any claim element is followed by a drawing
element number, that drawing element number is exemplary
and non-limiting on claim scope. No claim of this applica-
tion is intended to invoke paragraph six of 35 USC 112
unless the precise phrase “means for” is followed by a
gerund.

[0364] Any information in any material (e.g., a United
States patent, United States patent application, book, article,
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etc.) that has been incorporated by reference herein, is only
incorporated by reference to the extent that no conflict exists
between such information and the other statements and
drawings set forth herein. In the event of such conflict,
including a conflict that would render invalid any claim
herein or seeking priority hereto, then any such conflicting
information in such material is specifically not incorporated
by reference herein.

[0365] Accordingly, every portion (e.g., title, field, back-
ground, summary, description, abstract, drawing figure, etc.)
of this application, other than the claims themselves, is to be
regarded as illustrative in nature, and not as restrictive, and
the scope of subject matter protected by any patent that
issues based on this application is defined only by the claims
of that patent.

What is claimed is:

1. A method comprising:

detecting a biometric data of a user during a calibration

period, the biometric data detected via a device having
at least one sensor secured to the user;

calibrating the device based on the biometric data to yield

a calibration profile of the user;
detecting new biometric data of the user via the sensor;
comparing the new biometric data with the calibration
profile to determine whether the user has experienced a
change; and
generating an alert when the user has experienced at least
a detrimental change.

2. The method of claim 1, wherein the calibrating of the
device based on the biometric data includes comparing the
biometric data to a population norm for the biometric data
detected.

3. The method of claim 1, wherein the calibrating of the
device based on the biometric data includes determining an
average of the biometric data.

4. The method of claim 1, wherein the calibrating of the
device includes comparing the biometric data of the user to
a past medical history of the user, the past medical history
input into the device via a user interface.

5. The method of claim 1, further comprising:

instructing the user not to move for a baseline portion of

the calibration period,

instructing the user to perform a physical activity for an

active portion of the calibration period;

determining whether the user is performing the physical

activity; and

wherein the calibrating of the device is based on the

biometric data detected during the active portion of the
calibration period when it is determined that the user is
performing the physical activity.

6. The method of claim 5, wherein the determining of
whether the user is performing the physical activity is
determined via a motion sensor.
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7. The method of claim 5, wherein the determining of
whether the user is performing the physical activity is
determined via user input into the device via a user interface.

8. The method of claim 1, wherein the alert includes at
least one of an audible alarm, a visual queue, a vibration, a
text message, or a phone call.

9. The method of claim 1, wherein the generating of the
alert includes initiating a communication between the device
and a third party.

10. The method of claim 9, wherein the communication to
the third party includes two-way audio communication with
the third party.

11. The method of claim 9, further comprising:

canceling the alert by making a selection on a display of

the device to cancel the communication to the third
party.

12. The method of claim 9, wherein the communication to
the third party includes a one-way transmission to initiate
emergency medical services.

13. The method of claim 1, wherein the device is (i) an
electrocardiogram sensor, and (ii) operable to couple to the
user in at least two locations.

14. The method of claim 1, wherein the device is config-
ured to monitor a heart rate of the user.

15. The method of claim 1, wherein the device is config-
ured to monitor blood pressure of the user.

16. The method of claim 1, wherein determining whether
a change is detrimental includes (i) determining a confidence
level associated with the new biometric data, and (ii) deter-
mining a deviation of the new biometric data from the
calibration profile based upon the confidence level.

16. The method of claim 1, wherein the device is config-
ured to (i) detect data from a plurality of sensors to account
for disturbances or to boost data certainty, (i1) render the new
biometric data from the sensor over a determined time
period, and (i) render a deviation of the new biometric data
from a baseline value.

17. The method of claim 1, further comprising:

processing the new biometric data, via a processor, to

generate one or more processed signals;

determining a confidence level based on the processed

signals; and

determining whether the user has experienced the detri-

mental change based on the confidence level.

18. The method of claim 1,

wherein,

the at least one sensor includes a plurality of sensors;
and

the device is configured to use data received from the
sensors to account for disturbances and to boost data
certainty.
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