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WEARABLE MONITOR AND APPLICATION

Field
[0001] The present embodiments relate generally to wearable devices, methods and
systems, and specifically to wearable devices, methods and systems configured to
continuously monitor on board and optionally off-board sensors in communication with a
monitoring and outputting application that uses machine learning to provide improving data

analyses and recommendations derived therefrom.

Background
[0002] Wearable devices are known in the art, such as wellness and fithess trackers, smart
watches, and the like. Such devices may have one or more sensors to collect
predetermined data of a user from the top of their wrist. Such devices may have heart rate
sensors (infrared & green LED + sensor), ambient light sensors, accelerometers for tracking
movement, gyroscopes, microphones, touch screens, vibration generators, wireless
connections to smart phones, GPS (global positioning systems), and the like. A user’s
heart rate may be determined by sensors that include infrared and visible-light LEDS in
addition to photosensors, which all work together. The data may be used to simply monitor
a person's daily activity. Such devices are typically marketed as wellness devices and are
thus capable of analyzing data collected during limited periods of time and through limited
number of sensors. Virtual examination and diagnosis through videoconferencing tools are
also becoming popular.
[0003] Despite these advances in the art, there remains a desire and a need for advances
and improvemenis in such devices, and methods, systems and applications for improving
data analyses and recommendations derived therefrom.
[0004] Unless otherwise indicated herein, the materials described in this section are not

prior art to the claims and are not admitted as being prior art by inclusion in this section.

Summary
[0005] Accordingly, to advance at least the aforementioned deficiencies in the art, described
herein are continuously wearable devices, methods and systems configured to continuously
monitor on board and optionally off-board sensors in communication with a monitoring and
outputting application that uses machine learning to provide improving data analyses and
recommendations derived therefrom.
[0006] According to one approach the present embodiments provide a wearable device
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configured for monitoring health of a user, including a wearable band comprising, one or
more communicatively connected components attached to or embedded within the wearable
band;

[0007] wherein the components comprise one or more biosensors; wherein the wearable
band is sized to fit around a user’s wrist, and when positioned around the user's wrist, the
wearable band positions one or more biosensors at or near a pulse-taking location on the
user’s wrist.

[0008] The sensors in one embodiment may be included for heart rate, pulse oximeter, skin
temperature, ECG, ambient temperature, accelerometer, gyroscope, a microphone, sensors
to determine air quality, sound level/quality, light quality, and the like and combinations
thereof.

[0009] The wearable device can be made from an elastomeric material capable of stretching
to an increased circumference of at least 70% from its circumference at rest.

[0010] In another approach the present embodiments may include vibration/haptics, GPS,
negative temperature coefficient (NTC) thermistors, NB-loT/GPS, BLE Antenna Design, Li-
lon/ Li-Po Battery. The wearable device can be configured to resist water penetration up to
an immersion depth up to 15 meters for 30 minutes one or more of the components is
encased in a plastic enclosure assembled using heat stacking/welding and/or adhesives.
One or more components may be is encased in a plastic enclosure.

[0011] The present embodiments also include a charger to charge a wearable device while
in use, the charger configured to transfer energy to the wearable device by one of wirelessly
or direct connection through complementary pogo pads, the charger comprising an LED strip
to indicate power level, magnets to attach to the wrist band during charging; a plastic
polycarbonate enclosure; a battery in the power pack having a capacity of >400mAh.

[0012] The charge may have a wireless charging mechanism and a Metallic (ferrous) Strip
on its top side to hold it against a magnet in wireless charger. Alternatively, the charger
may use a direct electrical connection using pogo pads, the pogo pads configured to be
received by enlarged pogo pads on the wearable device whereby contact is maintained as a
user moves and flexes the band or to adjust to the users variation in wrist size. A power
band magnet may be placed close to the pogo pads and configured to be adjacent to a
metal pad or complimentary magnet on the wearable device.

[0013] The present embodiments also include a method to monitor a wearable device, the
method may have the steps of: providing a processing system located remotely from the
wearable device having a memory that stores executable instructions that, when executed

by the processing system, facilitate performance of operations, having: obtaining baseline
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biosensor samples of a user of the wearable device to establish expected biosensor outputs;
obtaining continuous biosensor output samples at predetermined intervals; storing acquired
baseline and continuous sensor outputs; comparing at predetermined intervals the
continuous biosensor outputs to the baseline biosensor outputs; determining changes in the
continuous biosensor outputs to the baseline biosensor outputs; and outputting information
using machine learning associated with the changes in the continuous biosensor outputs to
the baseline biosensor outputs.

[0014] According to one approach for this method, the step of outputting information using
machine learning associated with the changes in the continuous biosensor outputs to the
baseline biosensor outputs is used to establish a digital identity of the user.

[0015] In another approach, the step of outputting information using machine learning
associated with the changes in the continuous biosensor outputs to the baseline biosensor
outputs is by providing an interactive 3D chat bot (avatar) interface.

[0016] In another approach, the step of outputting information associated with the changes
in the continuous biosensor outputs to the baseline biosensor outputs is providing the
additional step of outputting direct feedback to at least one of a user or health care provider
if an adverse health condition is indicated from the output of the one or more biosensors.
[0017] In another approach, the step of outputting information using machine learning
associated with the changes in the continuous biosensor outputs to the baseline biosensor
outputs may comprise providing a module configured to load data into a dataset;

[0018] providing a supervised machine learning module configured to initialize a
predetermined labeled condition data set for human activities of daily living; acquiring user
baseline sensor data values associated with at least one of a user demographic, activity
level, health condition and environment from the labeled condition data set; providing a
supervised machine learning module that once initialized accepts choice of label from the
labeled condition data set for the user’s current sensor values; and generating one or more
supervised machine learning programs based on the labeled condition data set and user
actual sensor data over time at predetermined intervals to continuously improve recognition
accuracy of one or more user conditions and one or more human activities of daily living;
wherein the supervised learning module comprise one or more of logic hardware and a non-
transitory computer readable medium storing computer executable code.

[0019] Other features will become more apparent to persons having ordinary skill in the art
to which the processes and methods pertain and from the following description and claims.

Brief Description of the Drawings
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[0020] The present embodiments, as well as a non-limiting exemplary mode of use, further
objectives and advantages thereof, will best be understood by reference to the following
detailed description of an illustrative embodiment when read in conjunction with the
accompanying drawings, wherein:

[0021] FIG. 1 illustrates an exemplary unassembled perspective wearable device shown as
a wearable monitor/wrist band and power bank according to one embodiment.

[0022] FIG. 2 illustrates an assembled perspective wearable monitor and power bank of Fig.
1.

[0023] FIG. 3 illustrates an exemplary unassembled perspective view of the wrist band and
circuitry.

[0024] FIG. 4 illustrates an exemplary assembled perspective wrist band and circuitry of Fig.
3.

[0025] FIG. 5a illustrates an exemplary exploded view of a power bank with pogo pad
charging.

[0026] Fig. 5b illustrates and exemplary exploded view of a power bank with wireless
charging.

[0027] FIG. 6 illustrates an exemplary perspective cutaway view of a power bank with
wireless charging capability of Fig. 5b.

[0028] FIG. 7 illustrates an exemplary planar cutaway view of a power bank with wireless
charging capability of Fig. 5b.

[0029] FIG. 8 illustrates an exemplary exploded bottom perspective view of the wrist band.
[0030] FIG. 9 illustrates an exemplary assembled bottom perspective view of the wrist band
with the wristband material shown in hidden lines.

[0031] FIG. 10 illustrates a front view of the exemplary wrist band of Fig. 1.

[0032] FIG. 11 illustrates a back view of the exemplary wrist band of Fig. 1.

[0033] FIG. 12 illustrates a side view of the exemplary wrist band of Fig. 1.

[0034] FIG. 13 illustrates an exemplary legend of messages from the exemplary LED signal
164, shown as a capital K.

[0035] FIG. 14 illustrates a schematic for a system for use in implementing methods,
techniques, devices, and applications of the present embodiments.

[0036] FIG. 15 illustrates an exemplary schematic representation of an application session
with a user of the present embodiments.

[0037] FIG. 16 illustrates a functional decomposition of the present embodiments including
the inputs and outputs.

[0038] FIG. 17 illustrates an exemplary flow diagram of the present embodiments showing
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activity monitoring

[0039] FIG. 18 illustrates an exemplary flow diagram of the present embodiments showing
digital identification.

[0040] FIG. 19 illustrates an exemplary flow diagram of the present embodiments showing
activity labeling.

[0041] FIG. 20 illustrates an exemplary flow diagram of the present embodiments showing
health data acquisition and proposed diagnoses using machine learning.

[0042] FIG. 21 illustrates an exemplary flow diagram of the present embodiments showing a
virtual doctor application.

[0043] FIG. 22 illustrates an exemplary circuitry configuration of the present embodiments
for a wearable device.

[0044] FIG. 23 illustrates an exemplary circuitry configuration of the present embodiments
for a wearable device.

[0045] FIG. 24 illustrates an exemplary circuitry configuration of the present embodiments
for a wearable device.

[0046] FIG. 25 illustrates a system that may be used in processing signals in accordance
with at least some embodiments.

[0047] FIG. 26 illustrates a system for use in implementing methods, techniques, devices,
apparatuses, systems, modules, units and the like in providing user interactive virtual
environments in accordance with some embodiments.

[0048] Corresponding reference characters may indicate corresponding components
throughout the several views of the drawings. Skilled artisans will appreciate that elements in
the figures are illustrated for simplicity and clarity and have not necessarily been drawn to
scale. For example, the dimensions/peaks of some of the elements in the figures may be
exaggerated relative to other elements to help to improve understanding of various
embodiments of the present invention. Also, common but well-understood elements that are
useful or necessary in a commercially feasible embodiment are often not depicted in order to
facilitate a less obstructed view of these various embodiments of the present invention.
[0049] While the features described herein may be susceptible to various modifications and
alternative forms, specific embodiments thereof are shown by way of example in the
drawings and are herein described in detail. It should be understood, however, that the
drawings and detailed description thereto are not intended to be limiting to the particular
form disclosed, but on the contrary, the intention is to cover all modifications, equivalents
and alternatives falling within the spirit and scope of the subject matter as defined by the

appended claims.
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DETAILED DESCRIPTION
[0050] Nearly 2,500 years ago on Kos Island in the southeastern Aegean Sea, Greek
physician Hippocrates founded the science of medicine. By diagnosing disease through
extensive research and observations, along with descriptions of symptoms to find an
ailment, Hippocrates unknowingly became the first doctor in history. Since then, medicine
has developed into an area of study that has one goal in mind: to save lives. Even today,
doctors must swear to the Hippocratic Oath, which is a widely known Greek text describing
the importance of upholding ethical medicinal practices.
[0051] Through the past two and a half centuries, medicine has changed with the times. In
the Middle Ages, doctors would treat the Bubonic Plague as if it were a condemnation of
religious torture. The Renaissance introduced the scientific method, which incorporated a
whole new philosophy behind the practice itself. Now, medicine is influenced by
technology. In Solow’s Growth Model, which describes economic growth in the very long run,
the advancement of human civilization takes place due to a single factor, and that is
technological growth. The Solow growth model, also called the neoclassical growth model,
was developed by Robert Solow and Trevor Swan in 1956. R obert Solow later received the
Nobel Prize in Economics in 1987 for his work on this theory.
[0052] The Solow growth model is an extension of the Harrod-Domar Model. It states that
there are three factors: technology, capital accumulation and labour force that drive
economic growth. (See generally, https:/Awww.romeconomics.com/beginners-guide-solow-
growth-model/)
[0053] According to the present embodiments disclosed herein, the amalgamation of
medicine and technology are at the forefront of modern health care.
[0054] The present embodiments are an application of investigating the symptoms of
various diseases to build databases for predetermined diseases. These databases came
from literature research to build a model for said predetermined diseases. With extensive
data points, the models can be used to take predictive measures to catch disease in early
stages.
[0055] In taking the Hippocratic oath, doctors swear to share scientific findings with the
medical community for the betterment of society as a whole. From Greek medicine to
modern surgery, the importance of bettering the practice has allowed for the improvement of
medicine.
[0056] Accordingly, the present embodiments provide a versatile, smart tracking band (aka,

wearable, wearable device, wrist band, and the like) that enables a comprehensive and
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intelligent health monitoring experience. The present embodiements leverage cutting-edge
sensors, efficient [oT network technology, and artificial intelligence to ensure secure and
rapid data transmission and interpretation. This enables supervisors of health ecosystems —
like hospitals and elderly homes — to immediately react to unexpected incidents detected by
an automatic diagnosis engine.

[0057] The present embodiements work together as a single network seamlessly connecting
physician and patients together to give them the tools they need to focus on delivering
frontline medical care more efficiently.

[0058] The present embodiments utlize new BioSensory concepts and engineering to
connect applied science in a wide range of medical applications through wearable
technology. This allows for blended biology and technology to develop a new generation of
BioMetrics and BioFeedback that will serve to improve user well being through virtual ward
monitoring.

[0059] With Al components the present embodiements will be part of a new wave of
wearable technologies with augmented reality with greater capabilities to handle enterprise
data. Taking an enterprise approach to managing patient care allows the present
embodiements to bring the hospital home particularly for the most vulnerable.

[0060] Accordigly, the wearable of the present embodiements is an loT enabled healthcare
wristband designed to collect vital parameters of the wearer. According to one approach,
the wearable may have the following built-in on-board sensors: heart rate; pulse oximeter;
skin temperature; ECG; ambient temperature; accelerometers; gyroscopes, vibration, GPS,
and the like including offboard sensors (e.g., cameras, blood pressure cuffs, and the like and
combinatations thereof). The present wearable is enabled to transmit the vital parameters of
the wearer at regular intervals to Cloud using connectivity (BLE, NB-1oT). NB-loT refered to
as Narrowband-loT is a narrowband radio technology. BLE refers to Bluetooth low energy
protocol stack (or protocol stack).

[0061] A user/wearer may track their health information using a Web/Mobile application
included in the present embodiments. The application designed to understand and
differentiate Activities of Daily Living (ADL) activities. The articial intelligence/machine
learning (AlI/ML) model developed for the application assists in capturing, recognizing and
classifying images using camera and diagnose and/or assists in diagnosing the symptoms
using the Avatar chatbot.

[0062] Arificial intelligence algorithms are designed to recognize and classifty specific
configurations of data. Machine leaming is to recognize the data patterns and to improve Al

algorithm performance through training the algorithm with training datasets.
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[0063] The user interface of the present embodiments may have voice based conversational
Al chatbot acting as a virtual doctor/Digital Avatar The bot is designed to track and monitor
health information of the user. It can assist the wearer in diagnose the diseases, in staying
healthy, scheduling appointments, notifying medications, and other various calendaring
activites.

[0064] The bot can self-learn using ML/Al from Medical Knowledge bases of the present
embodiments, compare the symptoms of the wearer, diagnose symptoms to identify
diseases and suggests corrective steps. The bot can assist in identifying diseases like, for
exemplary purposes, Fibromyalgia, Cold-Flu, Adenoviruses and Skin-cancer, identifying
Mental Health problems, and the like.

[0065] The user's mobile application enables users to interact with a Virtual Doctor that will
help to identify disease. It can also enable access such features as Device Management,
Mobile to Device communication, Mobile to Cloud communication, Patient Appointment
workflow, and the like .

[0066] The member web application enables doctor to interact with a Virtual Doctor that will
help to access the features — Doctor Registration, Doctor Appointment, Patient Diagnose,
and the like.

[0067] In one apprach, no personal Data is used for for registration and Login. For
example, the system may recognize the user based on the sensor data that is used as a
user ‘fingerprint’.

[0068] With recent advancements in Patient Monitoring and Bio Innovation, the present
embodiments allow possibility to diagnose diseases in their earliest stages and bring back
ethical governance to the user. Our advanced platform and wearable provided herein can
detect a condition with an improved accuracy beyond that known in the art, hopefully even
before serious progression, even if the disease is unknown by the user.

[0069] By way of example, we consider the case study of the Zika Virus between 2015 and
2017 with early detection. The Zika virus developed swiftly into an epidemic of global
proportions. Discovered approximately 70 years prior, Zika remained primarily unrecognized
until 2007 and 2013 when the Pacific region first reported outbreaks.The statistics for the
Zika virus are staggering and its rampant increase bewildering for Doctors and patients. A
whopping 70 to 80 percent of Zika Virus infections show no noticeable symptoms, meaning
that nearly 4 of 5 individuals infected with the disease are unaware they were sick. In just 20
to 30 percent of cases, the condition presented only mild symptoms within 3 to 12 days.
Consequently, Zika can spread rapidly and new Bioreporting tools to understand data

changes in its movements and mutations is desirable. On the rare occasions that
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symptoms were noticeable, they were often confused for other viral infections, such as
adenovirus, dengue, chikungunya, or West Nile Fever. Like malaria, typical physiological
symptoms of the Zika virus involved a mix of low-grade fever, limb and muscle pain, and
headache.

[0070] The long-term implications of this disease are heartbreaking particularly when patient
monitoring cannot reveal BioData back to physicians. Had the technology existed to detect
the Zika virus in its earliest stage during this time, intervention and treatment would have
saved many lives. With the present wearable device and advanced telemedicine software,
life-saving disease detection is now a potential reality with secondary opportunities for
disaster relief beyond virus outbreaks.

[0071] Technological advancements should prioritize human life. By way of artificial
intelligence, health care professionals, the present embodient’s platform and wearable
device, it is possible to detect minor fluctuations user biodata that could indicate any
underlying illnesses whether it's cancer, heart disease or viral infection. The present
embodiments use ultra-sensitive sensors to continuoulsy monitor user data, which is stored
permanently, compared with the data collected, algorithms using ML/Al work to detect a
health condition sooner than known in the art. This early detection allows for better patient
outcomes.

[0072] By way of another example of the usefulines of the present embodiments, the
medical discliple of mental health includes our emotional, psychological, and social well-
being. It affects how we think, feel, and act. It also helps determine how we handle stress,
relate to others, and make choices. Mental health is important at every stage of life, from
childhood and adolescence through adulthood.

[0073] Over the course of your life, if you experience mental health problems, your thinking,
mood, and behavior could be affected. Thus, many factors contribute to mental health
problems, including: biological factors, such as genes or brain chemistry; life experiences,
such as trauma or abuse; family history of mental health problems; and the like. Mental
health problems are common but help is available. People with mental health problems can
get better and many recover completely.

[0074] Depression is more than just feeling down or having a bad day. When a sad mood
lasts for a long time and interferes with normal, everyday functioning. Exemplary symptoms
of depression include: feeling sad or anxious often or all the time; not wanting to do activities
that used to be fun; eeling irritable, easily frustrated, or restless; having trouble falling asleep
or staying asleep; waking up too early or sleeping too much; eating more or less than usual

or having no appetite; feeling tired even after sleeping well; feeling guilty, worthless, or
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helpless; and the like.

[0075] The present embodiments can collect, evaluate, analyze, and interpret available
medical and biotechnological information. The involvement of medical artificial intelligence in
healthcare can assist to assess and anticipate health risks. This form of artificial
intelligence is expected to play a increasing role in healthcare because of the advances in
learning algorithms, computing power, and the large data sets that are available, which can
be sourced from medical records. The computing power of the present embodiment’s
intelligent software increases rapidly due to the availability of wide graphics processor units,
which makes processing even faster. Big data is supported as well by the endless storage
in the cloud.

[0076] Learning algorithms are becoming more accurate and precise for the present
embodiments as they interact with large training data sets catering for the development new
insights into diagnostics. The rise of medical intelligence in this era of massive data helps
physicians improve the quality of patient care. The medical intelligence of the present
embodiments is well suited to manage large data sets, handle repetitive work, and provide
imporved judgment support that reduces errors. Accordingly, the present medical
intelligence will have a significant impact on healthcare, such as clinical decision making and
chronic disease management.

[0077] Despite being at the early stages of adoption, medical intelligence is showing great
promise in areas such as pathology, radiology, cardiology, and ophthalmology. Medical
intelligence can make physicians such as radiologists more effective in serving their
purpose. Learning for the present embodiments is from experience, Al and ML and not
from being explicitly programmed. This is in contrast to traditional computer programs
which are require to be instructed in a step by step method. The system learns to process
and detect from the data provided to it during training sessions.

[0078] Medical intelligence can provide fast and accurate diagnostics. Many diseases
require immediate medical action because they can become more severe rapidly. For an
artificial neural network, it is much easier to diagnose medical conditions earlier because of
their ability to learn from previous cases.

[0079] The present embodiments can be a personal digital doctor on your wrist proving:
eSIM (a digital SIM that allows you to activate a cellular plan from your carrier without having
to use a physical nano-SIM) with global coverage; self powering; elegant & lightweight. In
short the present embodiments give people a simple way to retrieve health advice and
connect to caretakers with a unique machine learning health platform. The present

wearable device is a contiuously (e.g., permanent) wrist-worn health assistant allowing you
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to access integrated health services. The wearable, for example, collects vital information
like heart rate and skin temperature and provides a single channel ECG measurement
connected to a mighty health platform. Data collection and sensor fusion can be based on
machine learning algorithms and takes place at different times during a day for deeper
insights and more personalized health advisories. Some exemplary capable features from
the present emboiments are: the wearable, the power bank, early disease detection;
application of vital and activity data to recognize indication of diseases in early stages;
emergency detection; wearable will automatically send alarms to predetermined emergency
contacts and caretaker in near real time; a medical assistant; learned reminders for
medication and supplements routines are monitored by your personal health assistant
reminding you to take or recorder medication on time; and the like.

[0080] As for personal health, the personal health assistant of the present embodiments
learns from a user’s daily activities and supports the user with health advisory and
automated tasks related to the user’s health treatment.

[0081] A health calendar is used to watch all health and medical-related appointments in the
user’s personal health calendar. Further, all relevant information are presented in your
personal health dashboard.

[0082] In the art, patients and medics suffer under current health care practices. Avoidable
visits block medical capacities. Increasing waiting periods at the doctor. Increased waiting
periods to get appointments. Repeating procurement of medicines causes long term efforts
for patients. Amount of personal medical data increases with every visit at different doctors.
Depending on area, no access to medical treatment and advisory. Depending on area, no
access to medical treatment and advisory. As to caretakers, medical personnel are
struggling to obtain treatment quality for the increasing demands. Avoidable visits bind
medical capacities significantly and affect the treatment quality of all patients negatively.
Less treatment time for each patients causes stress within medical providers and patients.
[0083] Accordingy, the present embodiments provide Al remote based bio diagnostics
through machine learning. The present Al Platform is created to empower both the patient
and the front-line health care worker so that both can understand and engage with each
other reducing information gap risk factors to bring a range of BioSensory information to all
parties. Such scores allow closer mediation in time-sensitive situations and allows
users/patients to highlight patient sensitive issues with early recognition to understand
prognosis data indicators earlier.

[0084] The present ebodiments may create a digital physician evironment. The desire for

Self Managed Health is rising. The present embodiments provide an augmented reality tool
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to provide better patient care by providing better tools engaging in patient care as well as
better transparency on disease prevention through better health education. COVID-19 has
highlighted not only the heightened burden on public services, but also the need for better
information and clearer data analysis to monitor and analyze preventative changes.

[0085] The present embodiments help optimize health care with personalized wearable
BioSensory technology to streamline frontline medical services by reducing patient waiting
and hospital ward waiting times through creating immersive telemedical channels through
better data connections. Care continuity is a priority in registering patient BioFeedback to
help reduce information risk and to highlight vulnerable patients who show earlier symptoms
first reducing stress for the care system. The present embodiments provide medical grade
notifications to enhance patient security and to provide accurate monitoring for clinicians.
Tracking symptoms and anticipating treatment through monitoring vital signs is key to
creating a more enhanced patient care plan.

[0086] Biofeedback is an important aspect in making the data platform the key advisory
platform in preventative medicine. Digital Therapeutics allow users to understand their
baseline scores and create further advances in their well being. Digital reorganization
requires big computing, balanced with patient data confidentiality with their main physician
by making sure that the user can control how their information is relayed and understood by
different parties. In some arenas this can mean picking up medical errors and cleaning with
better datasets; in others it can mean looking through pools of datasets and understanding
where the trends are for correct patient spending.

[0087] BioScience is the heart of the presnt Al platform offering an extensive learning
resource. From myth busting and must-know basics to managing specific symptoms, the
present embodiments can output what is needed to know with character and care.

[0088] As for BioMarking, as the present artificial intelligence platform evolves, data modes
can be connected in randomized experimental stress tests to understand where the critical
junction points occur in patient wellbeing. This not only provides better insight to patient
health trends but allows for better education empowering well being and understanding of
future potential risks. With benchmarking the present algorithms can then assess individual
health risks rather than taking a summary of data trends for better informed advice using the
platforms clinical measurements than presently known in the art. Deep data requires
understanding the individual patient at a deep level so that detecting clues that predict
disease can be understood more clearly at an aggregate level where data noise can be
cleaned out earlier preventing errors being determined in Biofeedback

[0089] As for BioTherapeutics the present platform can lead to better self-assessment such
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as the case within physiotherapy whereby self-referral eases stress on frontline healthcare
services. There can also be voluntary health question sets which can help provide a basis
for further patient education and better patient examination.

[0090] As for BioMetrics, in the realm of digital assessment, remote patient monitoring
doesn’t just need a sensory but an interactive environment. Patients are more willing and
can he better understood through better sensory engagement. Digital biomarking with the
present embodiments works through a controlled app environment requiring the user to
engage with the Al platform which will assess, give feedback creating better engagement
between the patient and their physician.

[0091] As mentioned, the present embodiments drive health homeward, while improving
personal health and wellness at a lower cost and higher quality. It’s about all of us making
the best choices and decisions possible as we strive to enrich our lives and the lives of those
around us while simultaneously taking in account the health and wellness aspects of those
choices. To do this it is critical that we have timely and accurate information about our
health and the options we have.

[0092] The information age brought with it tremendous access and, at the same time, the
ability to respond to opportunities and risks a record speeds. The result: we have the
opportunity to monitor healthcare quality, its actual impact on our health, and eliminate
excessive cost, i.e., costs and health impact can be aligned - we can monitor and assess the
impact of our health and wellness choices in real-time to determine the health and wellness
value of our decisions! To respond to this opportunity, the present embodiments provide a
health care platform that powers and creates health and wellness value-based programs.
[0093] Leveraging advanced data analytics, technology, and also nationwide healthcare
provider networks, the current platform helps ensure the success of healthcare consumers,
payors and providers through their participating in value-based care programs.

[0094] By activating the home as a key part of the care continuum, we lessen dependence
on facility-centric care, prevent costly adverse events, and facilitate holistic condition
management across settings of care.

[0095] The present embodiments align financial incentives around health cutcomes. By
engaging people where they are daily, we help them stay healthy and independent at home
and support their recovery homeward as part of the episode of care. This helps our
customers reduce costs, improve the quality of care, and foster better experiences for
individuals, all while reducing financial risks and expanding opportunities to impactfully
participate in health and wellness value-based programs.

[0096] The present embodiments approach the modern challenges of health and wellness,
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including quality of care and cost, by leveraging information technology, smart devices, and
the Internet of Things (IoT) to bring health and wellness practice into the home and our daily
activities. The present systems observes and monitors a user’s health continuously and
informs decisions and the care of healthcare professionals. It contextualizes this information
to help users and their our care givers to better understand how health and disease express
and are experienced in our daily lives.

[0097] The present embodients provide health and wellness outcomes in a multidimensional
way, including dimensions of patient experience, treatment strategy and treatment
efficiencies. These dimensions can be viewed as a multidimensional array of treatment
goals, states and actions, this array can be displayed or represented as a geometric cube.
Patient activity, symptom monitoring and analytics are integrated. Through the combination
of wearable monitoring technology and Al/ML-enabled analysis in the context of daily
activities, the present embodiments enable users to optimize outcomes against treatment
and treatment costs.

[0098] Doctors, care givers, payors and patients are brought into closer collaboration
through the present systems. Continuous monitoring of patient condition and analytics that
learn how disease expresses itself in each individual can assist the physician in providing
personalized and more effective and efficient treatment, enabling the treating physician to
assess impact and patient compliance with treatment strategy to adjust treatment in real-
time, including scheduling timely follow-up and adjusting treatment strategy.

[0099] Together with the expanding telemedicine, and enhanced engagement with and input
from patient, the present doctor-patient ecosystem is more integrated, and doctors are able
to respond more rapidly to evolving patient condition and treatment opportunities.

[00100] Laboratories, either those engaged in medical or pharmaceutical or medical
devices R&D or those providing laboratory services to doctors and clinics, can also benefit
from the present embodiments.

[00101] The present technologies, and its Al/ML-based data analytics, can assist in:
treatment impact and efficiency; enhancing patient experience; illuminating treatment cost
structures; and testing and validation of treatments, treatment strategies and technologies;
[00102] Pharmacies, and the treatment components they provide to the patient, are a
critical element of the overall treatment strategy. Their timely awareness of the doctor-
proscribed pharmaceuticals, including characteristics and cost, is critical to treatment impact
and success.

[00103] The present embodiments suite not only provides the patient-authorized

physician access to the patient’s monitoring data and data analytics, but also assists the
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patient in scheduling and tracking appointments and allows the patient’s physician to enter
scripts/prescriptions directly into the physician interface of the present system.

[00104] In addition, using the present mobile or Web application: the patient is able to
configure his/her pharmacy preferences; the doctor scripts/prescriptions can be directly
passed on to the patient-configured pharmacy electronically and securely, and the pharmacy
can notify the patient, and the prescribing doctor if desired, of the current status of the script,
and the pharmacy, or pharmacy delivery partner, can arrange for the delivery of the
prescribed medications to the patient and even confirm delivery.

[00105] Disease variants, their severity and frequency, even how the diseases
express themselves in different population groups, are often difficult medical and statistical
challenges. The disease data our institutions currently have is too small a dataset to draw
statistically significant conclusions. The present embodiments enable continuous learning
over time and so results in a more and more reliable classification of symptom patterns, both
in an individual patient and across patient populations. Then in-service learning and ML
algorithms allow the present system to optimize and so guarantee continuously improving
classification. Disease characteristics and evolution, including disease variants and their
severity and frequency, can be better understood for the individual patient and across patient
populations.

[00106] Most governments around the globe have agencies that conduct research
related to disease and health and regulate the pharmaceutical and medical devices used to
treat patients. The present embodiments can be a resource to these government agencies
in performing these functions by providing insights into characteristics and evolution of
disease, and insights into how diseases express themselves in individual patients and
across patient populations.

[00107] The present embodiments culminate in a 3D digital avatar for voice chatbot; a
wrist band wearable and an external charger for charging the wrist band. Al/ML model
development provides data Ingestion from wrist band into the database. Some points of
novelty include NBIoT (narrow band-loT) Antenna Design; battery design; derivation of a
unique digital ‘signature’ of each user, and labeling the ADL activities and diseases in an
automated way by the machine learning model.

[00108] The interaction between the user and the application happens through a 3D
digital avatar acting as a human chatbot. During the conversation with the user, the Mobile
application uses a healthcare symptom checker to detect any symptoms related to known
diseases and symptoms. The application also has custom conversations to understand the

health issues of a user and accordingly schedule the appointments with a doctor.
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[00109] The present {07 {Internet of things) platform creates means for common
language between patients and health professionals, eliminating information gaps. ot
piatform oulputs data which can be used o improve public healthcare domain. Patient profile
is buiit on unique sensor foolprint, not on user personal data, For accurate data labeling and
self-learning, Al has an uninterrupted access {o a complete and continuous (24/7) data
captured through devics sensors and humarn-machine interactions; and open source medical
databases, Al can provide valuable health insights on its own and act as an intermediary
interface batween the patient and health professional. Al can provide real-timea psychological
assistance. Reduced madical cost to the end-user and raduced insurer cost can be realized.
[00110] The present embodiments can be a medical product and serves the recording
of certain body-related measurement data for the later evaluation and processing of this data
by further algorithms and data analysis to build a digital service. The wrist band serves as a
data collector and gateway and provides the corresponding data to enable the digital service
behind it. The digital service can be understood as a digital doctor, who communicates with
the user via a web interface and on the basis of the measurement data, etc. and can make
medical recommendations. In addition to medical (preventive) recommendations, the digital
doctor should also recommend medications and provide links such as to refer online
pharmacies where the proposed drug can be purchased directly by the user. In one
approach the appearance of the digital doctor changes over time or may be individually
adapted to the user on the basis of certain data.

[00111] After receiving a present device, the user should log in to the web interface
and enter predetermined body-relevant data manually (e.g. body weight, height, gender and
the like). During this process, the integrated SIM card should be activated by the end user.
Another function is the input of personal emergency contacts that are contacted by the
system in an emergency. Furthermore, the user should ideally talk to the digital doctor once
aday. The results and forecasts created on the basis of this measurement data should be
communicated to the user and questions should also be asked by the digital doctor, whose
answers can be included in the health assessment of the user. The interaction between the
user and the digital doctor takes place, among other things, via manual input of the user
(input of the body-relevant data) and questions, which are placed by the digital doctor to the
user.

[00112] The present device should be created once according to specifications and
then no longer must be removed. The idea is that the device remains
continuously/permanently attached to the user's arm as a permanent companion and
protector. This requirement requires a sophisticated battery management and charging
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system for the product. According to one approach, the wrist band may have two batteries,
one of which supplies the system until it is discharged. When the battery is discharged, the
bracelet is further supplied by the second battery (there is no energy idle), while the first
battery is removed and can be connected to a charger. One way to increase the battery life
is through various energy harvesting measures (e.g., energy conversion by movement or by
existing electromagnetic fields). Preferably, a charging bank is applied to the wrist band.
[00113] As a brief discussion of exemplary product features, the entire sensor system
can be located at the bottom of the wrist. A variant wristband for men and a variant for
women is envisaged. The display of the current embodiments is discreet (not eye-catching)
if it is switched off. No color display is required (matte display). In one approach the
display could show only two values (heartbeat and body temperature), or preferably none at
all. LEDs may be used to signal different device states. According to the approach shown
in FIG. 13, three LEDs are shown. The states can be defined as Status connected, status
message available, battery status.

[00114] Material specification can be oriented to existing successful solutions to have
a high load capacity. The operating instructions should be made available in digital form.
[00115] The device should recognize the user based on the measured data. A
device should therefore only be used for one person at a time and should not be
transferable. With the exception of a firmware update and SIM card activation, the user
should not have to make any settings on the device to use the device.

[00116] The device can optionally be equipped with GPS to transmit the position
dates in an emergency. It is noted that this option may be switchable to protect battery life.
[00117] Data transmission from the device is encrypted due to the sensitive
application. The device should have a water resistance of 5-10 m and be functional at a
height of up to 1000 meters. Optional features may include a mini-USB cable for both the
device and/or the charging bank; a mobile APP where a user can log in to the web portal
via their browser in their smartphone and use the services. The digital doctor must be fed
with predetermined medical information before the system is launched. An ECG
measurement may also be included as a one, two or three point/channel measurement. The
index finger in one embodiment can be placed on a correspondingly sensitive surface of the
wearable device. One approach can utilize the 3-point ECG measurement to use two
measuring rings removable from the device, one of which is around the other (free) wrist
and the others are placed around the ankle. This would allow a 3-point ECG measurement.
Preferably a single channel ECG is utilized.

[00118] The present embodiments provide charging sources to power a built-in
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battery for wearable devices, such as wearable monitoring devices, and specifically to a
removable direct transmission or wireless battery charging source that facilitates continuous
use of the wearable device and machine learning to optimize use.

[00119] According to one embodiment, the one or more batteries may be configured
to allow continuous wear and usage of the wearable system. In one embodiment, the
wearable system may include two or more batteries. The system may include a removable
battery that may be recharged using a charger. Additionally, the wearable device may
include a chargeable built-in battery that can be recharged by a removable battery that can
piggy-back onto the wearable device while still worn by the user. Thus, when the built-in
battery is being charged, the user does not need to remove the wearable and may continue
collecting data using the built-in battery. In other embodiments, the two batteries may both
be removable and rechargeable.

[00120] In some embodiments, the removable charging battery and the wearable
device may allow for wireless charging. In other embodiments, the battery may be a
rechargeable via motion. In yet other embodiments, the battery may be rechargeable using a
solar energy source or other energy capturing means.

[00121] The wearable device described herein may additionaly be referred to in many
exemplary terms such as an |oT (Internet of Things) Device, a device, a wearable device, a
wearable, a wrist band, and the like. All these terms refer to device 122 as shown in the
figuers. The device is a smart wearable device enriched with multiple biosensors used for
measurement of Vital signs (like Heart rate, ECG, Body Temperature), health, environment,
activity of a user and the like. In one approach, wearable 122 collects the data and upload
the data over the cloud through mobile using BLE 5 connectivity. Also, wearable 122 may
transmit data over cloud-based server using NB-loT connectivity in absence of BLE and
mobile network unavailability. The user can visualize the data available through web user
application. An accelerometer and gyroscope sensor can be used for fall detection and
GPS module to send the coordinates over the BLE/NB-IoT in case of alarm. As discussed
herein, wearable 122 can be charged by a power bank 120 through Pogo pins and may have
RED, GREEN and BLUE color LEDs for status indication (See e.g., FIG. 13). In another
approach, sensor/components may include NB-1oT Module; BLE Module; Pulse
Oximeter/ Heart Rate Sensor; Inertial Measurement Unit (IMU) Sensor; Single channel ECG;
Digital Temperature sensor; Ambient Temperature sensor.

[00122] The band of wearable 122 may be a combination of materials to
accommodate the sealing, stretching and strength. In one embodiemnt the an elastomeric

polymer may be used to that can be stretched to more than 70 percent of its circumference
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at rest. The electronics and sensor assembly to be placed in sealed enclosure 154, such
as a transparent plastic enclosure. The plastic enclosure may be further be covered by
transparent rubber material by over molding process.

[00123] In one approach wearable 122 may be a transparent material to be used.
The plastic material may be a poly-Carbonate. The rubber material may be silicone rubber.
Material for ECG Electrodes may be Stainless Steel — SS 304. The material for Pogo Pads
may be brass with nickel chrome plating. As for color, the wearable 122 can be white or
translucent silicone rubber and the plastic enclosure 154 being clear. The appearance of
the rubber band can be transparent in looks. Anti-slip features and air ventilation features
150 can be added on the inner side of band 122. (See e.g., FIGs. 3and 4) Inone
approach, wearable 122 has an internal Battery; NB-loT Antenna; BLE Antenna and sensors
for NBloT Module; Pulse Oximeter/ Heart Rate Sensor; IMU Sensor; Single channel ECG;
Digital Temperature sensor; and Ambient Temperature sensor.

[00124] In another approach, the sensor data may include data inputs from two
sources, including sensor data inputs from wearable 122 and data inputs from the user while
logged into the Web-based application, including Heart rate; Pulse Oximeter; SKin
Temperature; ECG; Ambient Temperature; Accelerometer; Gyroscope; Vibration and GPS.
[00125] As for components in the plastic enclosure 154, sensor placement can
include negative temperature coefficient (NTC) thermistors; NB-loT/GPS and BLE Antenna
Design can use known antenna for NB-1oT/GPS as per size shape available in the device.
Known antenna for BLE can be as per size and space available in the device. The battery
may be Li- lon / Li-Po Battery having a capacity of 185mAh. Device 122 can be |P-68 rated
with following conditions for water ingress: water Immersion depth up to 15 meters; time
duration for Immersion is 30 minutes. Enclosure 154 may plastic enclosures to be

assembled by an adhesive. In another approach, enclosure 154 can be assembled using

heat stacking / welding.
[00126] Wrist band is preferably of equal thickness on the top and bottom
[00127] Data from the device can be transmitted to a cloud host. Data acquired from a

user’s wristband can be transmitted in batches from the wristband, over a local wireless
network, to one or more Cloud servers that host the present Web-based application and chat
bot. Data acquired from a user’s wristband is stored in a Sensor Data Storage database on
the Cloud servers.

[00128] While logged into the Health Information Application the user can: input data;
request reports and histories; input responses to questions posed to the user by the chat
bot; choose a ‘label’ from a selection of Activities of Daily Life (ADL) such as walking;
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cycling; running; idle; sleeping; and many others.

[00129] A master medical knowledge database can access medical knowledge such
as iliness names and symptoms from known sources such as the Centers for Disease
Control and Prevention, including the sensor data monitored and transmitted by the wearer
wristband.

[00130] Digital |dentity Management can include association of sensor data from
sensor data storage and can be managed by a Digital Identity Management (Digital ID Mgt.)
algorithm. The Digital Identity Management component can: create digital IDs that are
different from the login credentials of the User; associate sensor data batches acquired from
the wristband of the wristband wearer with the user’s digital ID. The system can train the Al
algorithms of data batches and the ADL label provided by the user using supervised
machine learning. The user can access and enters data in the User Activity Health
Information Database. Differential diagnoses can then be generated to the Health
Information Application. The User Activity Health Information Database can be accessed
and queried by the Digital Identity Management component and contains records that
include: the User’s digital ID; ADL labels and user’s sensor data associated with the ADL
labels,

[00131] The Diagnosis Engine can query the Master Medical Knowledge Data,
reasons about medical data with user sensor data, received user sensor data with requests
for a Differential Diagnosis from the Digital ID Management component and provides this
differential diagnosis to Digital ID Management.

[00132] The present embodiments provide a means to charge the wearable
monitoring device (wrist band) while still worn by the user. This power bank allows
uninterrupted/coninuous monitoring from the wearable device. The power bank body of the
power bank can be configured to ‘hug’ or ‘piggy-back’ onto a portion of the circumference of
the wearable monitor and constructed of the same materials, textures, compostions, and the
like of the wearable device. The power bank can be attached to the with Wristband with the
help of magnet placed within the power bank housing and be electrically connected to the
wristband by pogo pins to charge the wristband battery or wirelessly using circuity known in
the art.

[00133] Several features of a power band are possible. In one embodiment, the
power bank may have dimensions of a length of 6.23+0.1cm; a width of 4.5£0.1 cm and a
height of 5.7£0.1 cm. The power bank may have a micro-USB or other wired connection for
charging in the wrist band as a secondary charge in option. The power bank may have a
switch button for On/Status Check function. An LED strip can be provided to show the
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status of the battery charge. As shown, the LED strip has an exemplary four LEDs. The
power bank can attach to the wrist band via a Magnet, which can be used to hold it against
the wristband during wristband battery charging. The power band may be formed as plastic
enclosure such as a polycarbonate, and even as a transparent polycarbonate. Optionally,
the powerband may have ingress protection or water restiance properties. The battery in
the power pack may have a capacity of >400mAh. The plastic enclosure of the power bank
may be held together by adhesive or Heat Stacking / welding to be used.

[00134] Metallic (ferrous) Strip on Power Bank to on its Top side to hold it against
Magnet in wireless charger. r

[00135] Another approach uses a direct electrical connection. In use in this
mbodiment, the power bank is attached to the wristband by enlarged pogo pads. The
enlarged pogo pads allow the power band to maintain contact as the user moves and flexes
the band. The connection between the pogo pads and the pogo pins may also slide to adjust
to the users variation in wrist size. The power band magnet is placed close to the pogo pins
to increase the magnetic connection between the pogo pads and the pogo pins.

[00136] Optionally, the power bank may feature wireless charging of the wrist band by
placing various combinations of metal strips and magnetic strips and adjacent metal or
margnetic strips in the wrist band so that the power band and wrist band connected by an Rx
charging coil.

[00137] The present embodiments system includes a hardware wearable device that
gathers patient medical data and transmits that data to a computer-based machine learning
software application. The system may also include a mobile software application that can be
installed on a smartphone or similar mobile device and allows the patient to access their
medical data and the medical assistant software. The present system also includes a master
medical database, hosted on a server with the medical assistant software or on a server
networked with a server hosting the patient's medical data and the medical assistant
software. The master medical database contains nominal medical data associated with a
variety of patient conditions, continuously learns and records patient-specific medical data
associated with a patient condition in real time using supervised machine learning. The
system also includes a computer-based application, referred to as the virtual medical
assistant that provides access to a patient’s medical data, interviews the patient through a
chatbot that represents graphically and in speech the medical assistant, authenticates the
patient by means of a digital identity comprising, for example, a sequence of patient
uploaded images (three or more), and analyzes patient data, together with patient-medical

assistant interview responses, to produce a differential diagnosis together with suggests
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actions that may be taken by the patient as to address each of the possible patient
conditions reported to the patient in the differential diagnosis.

[00138] In summary. the present system has several software and hardware components.
A wearable hardware device is worn on the wrist of a patient that contains a sensor array for
gathering patient medical data, an onboard rechargeable battery, Wi-Fi and Bluetooth
antenna and communications software for transmitting patient medical data over a network
to a computer that hosts the computer-based application, and a battery charging pack that
can be attached to the wearable device to charge the onboard battery. A hardware battery
charging pack that can be charged itself when, for example, connected to an electrical outlet
using a mini-USB port and can be attached to the wearable device to charge the onboard
rechargeable battery in the wearable device. A mobile application can be installed on a
smartphone and can be used to access the patient medical data and the medical assistant
software hosted on a computer host or server. A computer-based application can be
installed on a desktop or laptop computer and used to access the virtual medical assistant,
including the patient's medical data and the medical assistant software on a computer host
or server.

[00139] FIGs. 1-12 show one approach to the present embodiments. FIG. 1 illustrates an
exemplary unassembled perspective wearable device shown as a wrist band and power
bank according to one embodiment. FIG. 2 illustrates an assembled perspective wearable
device and power bank of Fig. 1. FIG. 3 illustrates an exemplary unassembled perspective
view of the wearable device and circuitry. FIG. 4 illustrates an exemplary assembled
perspective wrist band and circuitry of Fig. 3. FIG. 5a illustrates an exemplary exploded
view of a power bank with pogo pad charging. Fig. 5b illustrates and exemplary exploded
view of a power bank with wireless charging. FIG. 6 illustrates an exemplary perspective
cutaway view of a power bank with wireless charging capability of Fig. 5b. FIG. 7 illustrates
an exemplary planar cutaway view of a power bank with wireless charging capability of Fig.
5b. FIG. 8 illustrates an exemplary exploded bottom perspective view of the wrist band.
FIG. 9 illustrates an exemplary assembled bottom perspective view of the wrist band with the
wristband material shown in hidden lines. FIG. 10 illustrates a front view of the exemplary
wrist band of Fig. 1. FIG. 11 illustrates a back view of the exemplary wrist band of Fig. 1.
And, FIG. 12 illustrates a side view of the exemplary wrist band of Fig. 1.

[00140] The figures show a monitor/power band assembly 100 with a wearable monitor 122
and battery bank 120. Power band 120 is shaped to the outer circumference/contours of
monitor 122.

[00141] Power band 120 has a battery 102; a bottom enclosure 104; a body opening 106
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for mini-usb port 128; power band body window or opening 108 to allow viewing of LED strip
132; opening 110 to allow switch 130 to extend therefrom; a printed circuit board 112; wired
charger connection (e.g., Mini-USB port) 128 to wire charge power band 120; optional indicia
116 (Fig. 1). Power band body 124 (can be solid, opaque or transparent). Power band
button 130 allows a user to switch on/off the battery charging and or to check the status of
the battery power band LED strip 132 to show the battery state of charge.

[00142] In the embodiment of power band 124 with wireless charging, an RX coil 114 (and
optionally with magnetic or metal strip) for optional wireless charging is provided. RX coil
printed circuit board (PCB) (Fig. 5b) 118 for wireless charging embodiment is also provided.
[00143] In the embodiment of power band 124 with direct charging with pogo pads, power
band magnet 126 to hold pogo pins 134 and pogo pads 158 in wired charging embodiment
(Fig. 5a). Wearable device can also have wrist band black glass 136 to keep the rest of the
light from the rest of the band, ribbed and ribbed portion 150 of wrist band for air circulation
switch 154 for wrist band; and a plastic encasement 154 to hold one or more components
and circuit boards for monitor wearable device 122. Wearable device 122 may have a light
source LED 155; with optical sensors 156 to read reflection from LED 155. The wearable
device 122 as shown has apertures 160 for the pogo pads to extend through. As shown in
Fig. 8, battery connection 168 is for attaching Charging Pack and magnet 170 is also for
attaching Charging Pack. Referring to Fig. 8, a Bluetooth antenna 172, wearable monitor
battery 174; shield 176 (sits under wearable monitor battery); vibrator/haptic 178; an LED
and senor printed circuit board 180; a monitor printed circuit board 182 (see also, FIGS. 22-
24); and a touch Pad 184 or NTC Sensor are found (See, FIGs. 10 and 9).

[00144] FIG. 13 illustrates an exemplary legend of messages from the exemplary LED
signal 164, shown as a capital K.FIG. 13 shows a legend 200 for LEDs to show activities
such as shown in listing 138 for indicia 116. As shown for exemplary purposes, three LEDs
include blue indicia LED 162, green indicia LED 164, and 166 red indicia LED 166.
[00145] FIG. 14 illustrates a schematic for a system for use in implementing methods,
techniques, devices, and applications of the present embodiments. Fig. 14 displays or
represents the data flow from the 10T Device wearable device that monitors health-related
symptom data of the wearer gathered by the wearable device, transfers the data to a cloud-
based loT Platform application where it is aggregated and processed. The processing of
user symptom data consists of disease classification and the cloud-based application uses
machine learning (ML) to train ML models for purposes of creating a user digital identity and
of learning how a disease expresses itself in symptoms during the user’s daily activities.
FIG. 14 has labels included for the schematic. For example, the schematic shows the high
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level architecture loT platform 600 dived into things 602, data processing 604 , insights 606
and actions 608having the wearable |oT device 122 as described herein with an MQTT 612
(a piece of software running on a computer (running on-premises or in the cloud), and could
be self-built or hosted by a third party. The broker acts as a post office.) and a narrow band
loT Azure function 610 with and Azure DPS 614. Azure DPS is a helper service for
managing provisioning loT devices withe Azure 10T Hub at scale. It provides zero-touch,
just-in-time provisioning of |oT devices with Azure loT Hub in an automated fashion without
the need for human interaction. Under data processing 604 there is batch processing 618;
an event hub 620 leading to a notification hub. Databricks 626 receive notifications and
aggregate date 624 received notifications and knowledge based APIs 632 and application
APls. APIs are open source application programming interfaces you can access with the
HTTP protocol. Also known as public APIs, they have defined API endpoints and request
and response formats. Training data for machine learning models 628 output to Azure
storage 618 and ML 630 as shown. Actions 698 are send to mobile applications 638 and/or
the Web application 636.

[00146] FIG. 15 illustrates an exemplary schematic representation of an application
session with a user of the present embodiments. Fig. 15 displays or represents how the
health-related symptom data of the wearer is transferred to a computer-based application
that includes a chatbot. The user logs into this application and interacts with this chatbot by
responding to a series of questions at 300, posed by the chatbot 302, or Virtual Doctor as
displayed in Fig. 21, to the user 142 and related to the user symptom data and the context of
this data, including the activities of the user associated with the symptom data. The
responses of the user to the health- and wellness-related questions are used, together with
the user symptom data acquired from the wearable device 306, by the cloud-based 304
application to determine and inform at 308 the cloud-based application users of possible
conditions/diseases related to the patient's symptom data and the patient’s responses to
application chatbot, in a question-response session with the chatbot.

[00147] FIG. 16 illustrates a functional decomposition 900 of the present
embodiments including the inputs and outputs. Fig. 16 displays or represents a functional
decomposition of the system, including display of system inputs and system outputs. The
inputs of the system of this invention include Data, at Rest and in Motion and in Use at 902.
Inputs to the system also include Global Approved measured principles, Activity of Daily Life,
and Early Recognition of Arrhythmias. Inputs to the system also include Order Status and
Medicine Availability. Inputs also include Emergency Contact Groups and Rescue Services
934.
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[00148] Outputs of the system include outputs to the Web/Mobile Application of the
system, outputs to the wearable device/wristband system components, outputs to the APls
of the system and outputs to the Alerts of the system. The Web/Mobile Application of the
system provide system functions, including Dashboards to Patient symptom data and to
system users. System user functions include those function for Medical Specialists,
Wristband Wearer, User Settings and User Registration. The Web/Mobile Application also
provides function for User/Personal Management, including those for Medical Specialists,
Wristband Wearer, User Settings and User Registration. The system provides outputs
related to Alert functions, including History of Alerts, Real Time Alerts and Threshold
Management. Other exemplary labeled items include order status 932, medication
schedule 930; book appointment 938, integrate pharmacy 936, early diagnosis arrhythmias
928, ADL 926, global approved measure principles 924, digital certificates 904; General
Data Protection Regulation, applied set of EU rules on data protection and privacy (GDPR)
906; high quality scalability 910; application dependencies 916, machine learning 918, cross
cutting features 912, web/mobile application 914; data store 920; API 922, integrations 940,
alerts 942, dashboards 948, settings, registration users and health professionals 946; and
user and personal management 944.

[00149] FIG. 17 illustrates an exemplary flow diagram of the present embodiments
showing activity monitoring. Fig. 17 displays or represents the logic flow of the system as
relates to the creation, maintenance and correlation of user symptom data with the daily
activity of the user. The User Activity Health Information Database contains labels for user
daily activity that are associated by the system with user symptom data using a learned User
Digital Identifier (ID). This figure also displays how the association, between user symptom
data and user daily activity, is reviewed by a Medical Expert. This figure also displays how
the system manages the allocation of electrical Power and may alter the allocation of
electrical power to realize Increased Monitoring Frequency by checking whether user
symptom data acquired by the system from the user varies more than expected based on
user symptom data history. As shown in the figure, flow diagram 400 receives input from
the wearable device 122 to determine user activity 102 then comparing sensor data variation
with |D data variation for this activity 404. If the data exceeds a variation at 408 the
systems moves to the train user ID recognition algorithm at 410, which is outputted to the
user activity health information database 406. The sensor data exceeds the data variation
at 408, increased power monitoring frequency is implemented at 412 and can notify the user
and health care professional at 414. The notify at step 414 proceeds to the expert interface

416 and user interface 418.
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[00150] FIG. 18 illustrates an exemplary flow diagram of the present embodiments
showing digital identification.  Fig. 18 displays or represents the logic of the system as it
relates to the creation, maintenance and use of a user Digital ID based on symptom sensor
data acquired from the wearable wristband of the system. This figure also displays how its
association of symptom sensor data, and the assessment of the rate of variation of user
symptom sensor data, is correlated by the system with User Activity as displayed in Fig. 17.
As shown in the Figure, device 122 data enters the flow diagram 700 where it is compared
with user ID activity data at step 702. If the data are consistent within a predetermined
threshold at 704, the date is cutputted to train the user ID at 712, which is outputted to the
user activity database 714. If the device data is not consistent with the digital ID at 704, a
request for a user activity is generated at 706 from user interface 718 and an expert review
of the label at 708. If the expert 716 confirms at 710, the activity is outputted to train the
algorithm at 712.

[00151] FIG. 19 illustrates an exemplary flow diagram of the present embodiments
showing activity labeling. Fig. 19 displays or represents the logic flow of the system as it
relates to the labeling user daily activity, including the training of the User Activity
Recognition Algorithm. User symptom data acquired from the wearable, as displayed in
Fig.17, is appended to the User Digital ID of Fig. 18, then compared with user symptom data
associated with the activity labels of the user’s Digital ID in the User Activity Health
Information Database. An activity is said to be recognized if the Recognition Algorithm
recognizes and classifies the data acquired from the user wearable as characteristic of the
user performing said activity. This figure also displays how the User Activity Health
Information can access the Diagnosis Engine which intern exchanges information with a
Master Medical Data Source. As shown in the Figure, algorithm 800 for activity labeling 818
receives data from wearable 122 which proceeds to append the digital ID at 802. This
leads to a comparison of sensor data with known activities at 804. |f it is recognized at 806,
the algorithm proceeds to train at 814 and outputted to database 812 which can then be
accessed by the application 810. Database 812 also receives data from a master medical
data source 820 and diagnosis engine 816. If an activity from the wearable 122 is not
recognized at 808, the application 810 will acquire an activity label at 808.

[00152] FIG. 20 illustrates an exemplary flow diagram of the present embodiments
showing health data acquisition and proposed diagnoses using machine learning. Fig. 20
displays or represents the logic of the system as it relates to the recognition and
classification and labeling of user symptom data as characteristic of a user daily activity. The

system Labeling function makes use of an Al/ML-enabled Recognition Algorithm and the
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User Activity Information Database and is able to exchange information with the Master
Medical Knowledge Data that accesses a Master Medical Data Source. The AI/ML Activity
Labeling function may access the Diagnosis Engine which in turn may exchange data with
the Master Medical Knowledge Data of the system. As shown in algorithm 500 to cloud
host 508, the wearable 122 provides data to a sensor database 510 which is provided to the
Al/ML activity labeling algorithm, which also inputs master medical data 514 from a master
medical data source 518 and from application 506 and user activity database 520. The
processes work with the diagnosis engine as shown. The system application 506 can
output data to the user 502 and third party 504 such as a health care professional.

[00153] FIG. 21 illustrates an exemplary flow diagram of the present embodiments
showing a virtual doctor application. Fig. 21 displays or represents the flow of information
from the Patient or User through the wearable, to the Virtual Doctor via the Cloud Database.
This figure also displays or represents the Al/ML-based exchange of information, related to
the Diagnostic Models, between the Virtual Doctor and Self Learning. This figure also
displays or represents Self Learning access in formation from the Knowledge Base through
the Medical Master data and accesses the Diagnostic Rules through the Threshold for
Diagnosis component of the system. As shown in the figure, the virtual doctor can receive
diagnostic models that are Al/ML generated at 216 from self learning from a knowledge base
222 from medical master data and diagnostic rules 220 for thresholds 218. The user 142
input from wearable device 122 is send at 202 to a cloud database 204 to the virtual doctor.
A virtual doctor can output rescue services and the like at 210, pharmacy 214 for
prescription 212.

[00154] FIGs. 22-24 show exemplary circuit boards to be placed in plastic
encasement 154 which are labeled and are communicatively connected. Some of the
components are described below.

[00155] FIG. 22 illustrates an exemplary circuitry configuration of the present
embodiments for a wearable device. As shown, circuit board 1000 has a printed circuit
board 1024, a cortex debug connector 1028, a battery 1004, a capacitive touch sensor 1002;
a battery charger 1006, a wireless receiver 1008, a digital temperature sensor 1010, a
gyroscope and accelerometer 1012; a single channel ECG 1022; an LED array 1016;
photodiodes 1018 and 1020; a pulse oximeter/heart rate sensor 1014; and an oscillator
1026.

[00156] FIG. 23 illustrates an exemplary circuitry configuration of the present
embodiments for a wearable device. As shown, circuit board 1100 has a printed circuit

board 1120; and oscillator 1124, a crystal 1126; a secure element 1128; an external flash
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1130; a biosensor 1102; an AFE for ECG and PPG 1104; a gyroscope and accelerometer
11086; digital temperature sensor 1108; a wireless receiver 1110; a battery charger 1112; a
capacitive touch sensor 1114, a battery 1116; and an ARM Cortex debug connector 1118.
[00157] FIG. 24 illustrates an exemplary circuitry configuration of the present
embodiments for a wearable device. As shown, circuit board 1200 has a printed circuit
board 1240; a crystal 1236 and 1238; a secure element 1206; an external flash 1204;
biosensor 1202; gyroscope and accelerometer 1208; digital temperature sensor 1210;
battery charger 1212; capacitive touch sensor 1214, battery 1216; ARM cortex debug test
points 1220; RF filter circuit 1222; haptic driver and LRA 1224; ADC voltage reference 1226;
LEDs 1228; LED driver circuit 1230; eSIM 1232; and LTE Cat M1/NBloT 1234,

[00158] FIG. 25 illustrates a system that may be used in processing signals in
accordance with at least some embodiments. In FIG. 25, there is illustrated a system 2000
that may be used in processing data in accordance with at least some embodiments. The
system 2000 can include a received and/or transceiver 2002, one or more communication
links, paths, buses or the like 2004, and one or more processing systems, chips or units
20086. The transceiver 2002 can be configured to receive the signal to be processed. The
processing systems 2006 can be substantially any circuitry, circuits, chips, ASICs and/or
combinations thereof that can implement the processing, which can include but is not limited
to one or more of perform the segmenting, the transform series expansion, the calculations,
summations, sampling, transmitting, storing, analyzing, reconstructing, synthesizing,
transmitting and the like. Similarly, the processing system 2006 may include one or more
processors, microprocessors, central processing units, logic, local digital storage, firmware
and/or other control hardware and/or software. As such, the system may include multiple
processing systems 2006 to implement the multiple cycles.

[00159] The methods, techniques, systems, devices, services, and the like described
herein may be utilized, implemented and/or run on many different types of devices and/or
systems. FIG. 26 illustrates a system for use in implementing methods, techniques, devices,
apparatuses, systems, modules, units and the like in providing user interactive virtual
environments in accordance with some embodiments. Referring to FIG. 26, there is
illustrated a system 2110 that may be used for any such implementations, in accordance
with some embodiments. One or more components of the system 2110 may be used for
implementing any system, apparatus, module, unit or device mentioned above or below, or
parts of such systems, apparatuses, modules, unit or devices, such as for example any of

the above or below mentioned circuitry, chips, ASICs, systems, processing systems 1006,
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processors, and the like. However, the use of the system 2110 or any portion thereof is
certainly not required.

[00160] By way of example, the system 2110 may comprise a controller or processor
module 2112, memory 2114, one or more communication links, paths, buses or the like
2120, and in some instances a user interface 2116. A power source or supply (not shown) is
included or coupled with the system 1100. The controller 2112 can be implemented through
one or more processors, microprocessors, central processing unit, logic, local digital storage,
firmware and/or other control hardware and/or software, and may be used to execute or
assist in executing the steps of the methods and techniques described herein, and control
various transforms, analysis, transmissions, storage, reconstruction, synthesis, windowing,
measuring, communications, programs, interfaces, etc. The user interface 2116, when
present, can allow a user to interact with the system 2100 and receive information through
the system. In some instances, the user interface 2116 may includes a display 2122, LEDs,
audio output, and/or one or more user inputs 2124, such as keyboard, mouse, track ball,
touch pad, touch screen, buttons, track ball, etc., which can be part of or wired or wirelessly
coupled with the system 1100.

[00161] Typically, the system 2100 further includes one or more communication
interfaces, ports, transceivers 2118 and the like allowing the system 2100 to at least receive
signals, which can be communicated wired or wirelessly over substantially any
communication medium (e.g., over a distributed network, a local network, the Internet,
communication link 2120, other networks or communication channels with other devices
and/or other such communications). Further the transceiver 2118 can be configured for
wired, wireless, optical, fiber optical cable or other such communication configurations or
combinations of such communications.

[00162] The system 2100 comprises an example of a control and/or processor-based
system with the controller 2112. Again, the controller 2112 can be implemented through one
or more processors, controllers, central processing units, logic, software and the like.
Further, in some implementations the controller 2112 may provide multiprocessor
functionality.

[00163] The memory 2114, which can be accessed by the controller 2112, typically
includes one or more processor readable and/or computer readable media accessed by at
least the controller 2112, and can include volatile and/or nonvolatile media, such as RAM,
ROM, EEPROM, flash memory and/or other memory technology. Further, the memory 2114
is shown as internal to the system 2110; however, the memory 2114 can be internal,

external or a combination of internal and external memory. The external memory can be
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substantially any relevant memory such as, but not limited to, one or more of flash memory
secure digital (SD) card, universal serial bus (USB) stick or drive, other memory cards, hard
drive and other such memory or combinations of such memory. The memory 2114 can store
code, software, executables, scripts, data, signals, samples, coefficients, programming,
programs, media stream, media files, identifiers, log or history data, user information and the
like.

[00164] One or more of the embodiments, methods, processes, approaches, and/or
techniques described above or below may be implemented in one or more processor and/or
computer programs executable by a processor-based system. By way of example, such a
processor based system may comprise the processor based system 2100, a computer, an
encoder, an analog-to-digital converter, a player device, etc. Such a computer program may
be used for executing various steps and/or features of the above or below described
methods, processes and/or techniques. That is, the computer program may be adapted to
cause or configure a processor-based system to execute and achieve the functions
described above or below. For example, such computer programs may be used for
implementing any embodiment of the above or below described steps, processes or
techniques. As another example, such computer programs may be used for implementing
any type of tool or similar utility that uses any one or more of the above or below described
embodiments, methods, processes, approaches, and/or techniques. In some embodiments,
program code modules, loops, subroutines, etc., within the computer program may be used
for executing various steps and/or features of the above or below described methods,
processes and/or techniques. In some embodiments, the computer program may be stored
or embodied on a computer readable storage or recording medium or media, such as any of
the computer readable storage or recording medium or media described herein.

[00165] Accordingly, some embodiments provide a processor or computer program
product comprising a medium configured to embody a computer program for input to a
processor or computer and a computer program embodied in the medium configured to
cause the processor or computer to perform or execute steps comprising any one or more of
the steps involved in any one or more of the embodiments, methods, processes,
approaches, and/or techniques described herein. For example, some embodiments provide
one or more computer-readable storage mediums storing one or more computer programs
for use with a computer simulation, the one or more computer programs configured to cause
a computer and/or processor based system to execute steps.

[00166] Many of the functional units described in this specification have been labeled

as systems, modules, units, etc., in order to more particularly emphasize their
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implementation independence. For example, a system or module may be implemented as a
hardware circuit comprising custom VLSI circuits or gate arrays, off-the-shelf
semiconductors such as logic chips, transistors, or other discrete components. A system
and/or module may also be implemented in programmable hardware devices such as field
programmable gate arrays, programmable array logic, programmable logic devices or the
like.

[00167] Some or all of the systems and/or modules may also be implemented in
software for execution by various types of processors. An identified system and/or module of
executable code may, for instance, comprise one or more physical or logical blocks of
computer instructions that may, for instance, be organized as an object, procedure, or
function. Nevertheless, the executables of an identified module need not be physically
located together, but may comprise disparate instructions stored in different locations which,
when joined logically together, comprise the module and achieve the stated purpose for the
module.

[00168] Indeed, a system or module of executable code could be a single instruction,
or many instructions, and may even be distributed over several different code segments,
among different programs, and across several memory devices. Similarly, operational data
may be identified and illustrated herein within systems or modules, and may be embodied in
any suitable form and organized within any) suitable type of data structure. The operational
data may be collected as a single data set, or may be distributed over different locations
including over different storage devices, and may exist, at least partially, merely as electronic
signals on a system or network.

[00169] While the invention herein disclosed has been described by means of specific
embodiments, examples and applications thereof, numerous modifications and variations
could be made thereto by those skilled in the art without departing from the scope of the
invention set forth in the claims.
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[00171] Definitions

[00172] 1. Wearable: (technology) is any kind of electronic device designed to be worn on
the user's body that includes electronic sensors and is able to transmit the data gathered by
its sensors, wirelessly or in a wired fashion, to a computer programming application.

[00173] 2. Sensor Data: is acquired from a user’s wearable when the wearable device has
been registered to the computer programming application, for example, the user’s: Heart rate,
Blood oxygen level (Pulse Oximeter), Skin Temperature, Echocardiogram (ECG),
Ambient Temperature in the user’s environment, User movement (Accelerometer and
Gyroscope and Vibration), User location (GPS).

[00174] 3. Activities of Daily Life (ADL): Activities that an average person engages in
during their daily life such as running, resting, exercise, work, recreation, eating and sleeping.
[00175] 4. Labeling of ADL: The assignment of a word or phrase to a set of data acquired
by a wearable such as the data acquired at an instant in time or over a period of time.
Labeling provides contextual data for algorithm optimization.
[00176] 5. Differential Diagnosis: A differential diagnosis is a list of possible conditions, with
each condition’s probability or likelihood, each whose description in terms of symptoms is
consistent with the sensor data acquired from the user's wearable device and the user’s
responses to questions posed by the Conversational Al Chatbot.
[00177] 6. Virtual Doctor Application: A computer programming application hosted in the
Cloud or on a computing device, mobile or stationary, that can be connected to a computer
network with Internet access, exchanges information with wearable devices and performs
healthcare functions such as:

Wearable Device Registration and Management

User Registration and Management

Assignment of digital |D to wearable devices and users

Visualization of data or Dashboard, such as visual rendering of sensor data acquired

by the wearable device and historical sensor data acquired by the wearable device

Labeling of ADL

Wearable communications, such as exchange of information, such as sensor data

acquired from the wearable device and notifications to the user

Mobile to Cloud communications

Voice- or text-based Conversational Al chatbot that:

Accesses Master Medical Knowledge databases, locally or over the Internet
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Compares sensor data acquired from the user's wearable device with data symptom

data in the Medical Knowledge Base

Computes and displays differential diagnoses from sensor date acquired from a

wearable device and presents, in text and verbally this differential diagnoses

Suggests corrective steps

Image capture using camera

Diagnose diseases

Staying healthy

Patient appointment workflow

Order and received medication notifications

Input from Third Party

System designed to accept inputs from third parties (e.g., doctor, clinic, etc.)
[00178] 7. Transmitted Data to the Cloud: Data acquired from a user’s wearable device,
acquired from sensors of the wearable device, and transmitted over a network by the wearable
to the Health Information Application, whether hosted in the Cloud or on another networked
compulter.
[00179] 8. Sensor Data Storage: Sensor data is acquired from the user’s wearable and,
once transmitted, stored in computer storage accessible by the Health Information Application.
[00180] 9. User Login Credentials: The username and password, or other form of
authentication, used by a user to log into the Health Information Application.
[00181] 10. Health Information Application: While logged into the Health Information
Application the user can: input data; request reports and histories; input responses to
guestions posed to the user by the application; choose a ‘label’ from a selection of Activities
of Daily Life (ADL) such as for example: Walking; Cycling; Running; Idle; Sleeping; 200+
additional activities.
[00182] 11. Master Medical Knowledge database: Any source of medical knowledge that
consists of medical condition names together with the symptoms associated with each
condition name, where symptoms consist of a physical or mental features which are regarded
as indicating a condition of disease, particularly such a feature that is apparent to the patient.
[00183] 12. Digital Identity (Digital ID). A digital identity is information used by computer
systems to represent an external agent, such as a person, organization, application, or device.
[00184] 13. User Activity Healthcare Information: The User Activity Healthcare Information
refers to the linking of ADL labels to sensor data acquired by the Healthcare Information
Application from a user’s wearable device. This information links, for example: User’s digital
ID; ADL labels; Sensor data acquired from a user’'s wearable device.
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[00185] 14. Diagnosis Engine: The Diagnosis Engine refers to a computer programming
application that: Accesses a user’s sensor data using the user’s Digital ID; Queries the Master
Medical Knowledge Database using the user's sensor data to form such queries, reasons

about the results of such queries, and outputs a Differential Diagnosis.
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Claims

| claim:

1. A wearable device configured for monitoring health of a user, comprising:

a wearable band comprising, one or more communicatively connected components
attached to or embedded within the wearable band;

wherein the components comprise one or more biosensors;

wherein the wearable band is sized to fit around a user’s wrist, and when positioned
around the user's wrist, the wearable band positions one or more biosensors at or near a

pulse-taking location on the user’s wrist.

2. The wearable device of claim 1, wherein the one or more sensors is selected from a
group of sensors for heart rate, pulse oximeter, skin temperature, ECG, ambient
temperature, accelerometer, gyroscope, a microphone, sensors to determine air quality,
sound level/quality, light quality and combinations thereof.

3. The wearable device of claim 1, wherein the wearable band is made from an
elastomeric material capable of stretching to an increased circumference of at least 70%

from its circumference at rest.

4. The wearable device of claim 2, wherein the device further comprises,
vibration/haptics, GPS, negative temperature coeflicient (NTC) thermistors, NB-10T/GPS,
BLE Antenna Design, Li- lon / Li-Po Battery.

5. The wearable device of claim 1, wherein the wearable band is configured to resist
water penetration up to an immersion depth up to 15 meters for 30 minutes; and
one or more of the components is encased in a plastic enclosure assembled using

heat stacking/welding and/or adhesives.

6. The wearable device of claim 5, wherein one or more components is encased in a

plastic enclosure.
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7. A charger to charge a wearable device while in use, the charger configured to
transfer energy to the wearable device by one of wirelessly or direct connection through
complementary pogo pads, the charger comprising: an LED strip to indicate power level,
magnets to attach to the wrist band during charging; a plastic polycarbonate enclosure; a

battery in the power pack having a capacity of >400mAh.

8. The charger of claim 7, wherein the charger has a wireless charging mechanism and

a Metallic (ferrous) Strip on its top side to hold it against a magnet in wireless charger.

9. The charger of claim 7, wherein the charger uses a direct electrical connection using
pogo pads, the pogo pads configured to be received by enlarged pogo pads on the wearable
device whereby contact is maintained as a user moves and flexes the band or to adjust to

the users variation in wrist size.

10.  The charger of claim 9, wherein a power band magnet is placed close to the pogo
pads and configured to be adjacent to a metal pad or complimentary magnet on the
wearable device.

11. A method to monitor a wearable device, the method comprising the steps of:

providing a processing system located remotely from the wearable device having a
memory that stores executable instructions that, when executed by the processing system,
facilitate performance of operations, comprising:

obtaining baseline biosensor samples of a user of the wearable device to establish
expected biosensor outputs;

obtaining continuous biosensor output samples at predetermined intervals;

storing acquired baseline and continuous sensor outputs;

comparing at predetermined intervals the continuous biosensor outputs to the
baseline biosensor outputs;

determining changes in the continuous biosensor outputs to the baseline biosensor
outputs; and

outputting information using machine learning associated with the changes in the

continuous biosensor outputs to the baseline biosensor outputs.
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12.  The method of claim 11, wherein the step of outputting information using machine
learning associated with the changes in the continuous biosensor outputs to the baseline

biosensor outputs is used to establish a digital identity of the user.

13.  The method of claim 11, wherein outputting information using machine learning
associated with the changes in the continuous biosensor outputs to the baseline biosensor

outputs is by providing an interactive 3D chat bot (avatar) interface.

14.  The method of claim 11, wherein the step of outputting information associated with
the changes in the continuous biosensor outputs to the baseline biosensor outputs is
providing the additional step of outputting direct feedback to at least one of a user or health
care provider if an adverse health condition is indicated from the output of the one or more
biosensors.

15.  The method of claim 11, wherein the step of outputting information using machine
learning associated with the changes in the continuous biosensor outputs to the baseline
biosensor outputs comprises

providing a module configured 1o load data into a datasat;

providing & supsrvised machine learming module configured 1o initialize a
predetermined labeled condition data set for human sclivities of daily Iving,

acguiring user bassline sensor data values associated with at least one of a user
demographic, activity laval, health condition and environment from the labeled condition data
s8t;

providing a supervised maching learming module that once iniliglized accepts choice
of label from the labeled condition data set for the user’s current sensor values, and

genarating one or more supervisaed maching leaming programs basad on the labeled
condition data set and user actual sensor data over time af predetermined intervals o
continuously improve recogrition accuracy of one or more user conditions and one or morg
human activities of daily fiving;

wherein the supervised lsaming module comprise one of more of logie hardware and

a non-transitory computer readable medium stonng computer executable code.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group |: Claims 1-6 directed to a wearable wrist device for monitoring a user’s health.
Group I: Claims 7-10 directed to a charger for a wearable device.
Group ll: Claims 11-15 directed to a method of processing data from a wearable device.

The inventions listed as Groups I-lIl do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

SPECIAL TECHNICAL FEATURES

The invention of Group | includes the special technical features of a wearable device comprising: a wearable band comprising one or
more communicatively connected components attached to or embedded within the wearable band; wherein the components comprise
one or more biosensors; wherein the wearable band is sized to fit around a user's wrist, and when positioned around the user's wrist, the
wearable band positions one or more biosensors at or near a pulse-taking location on the user’s wrist, not required by the claims of
Groups il orlll. .

The invention of Group Il includes the special technical features of a charger to charge a wearable device while in use, the charger
configured to transfer energy to the wearable device by one of wirelessly or direct connection through complementary pogo pads, the
charger comprising: an LED strip to indicate power level; magnets to attach to the wrist band during charging; a plastic polycarbonate
enclosure; a battery in the power pack having a capacity of >400mAh, not required by the claims of Group | or Il

The invention of Group l1l includes the special technical features of a method to monitor a wearable device, the method comprising the
steps of: providing a processing system located remotely from the wearable device having a memory that stores executable instructions
that, when executed by the processing system, facilitate performance of operations, comprising: obtaining baseline biosensor samples
of a user of the wearable device to establish expected biosensor outputs; obtaining continuous biosensor output samples at
predetermined intervals; storing acquired baseline and continuous sensor outputs; comparing at predetermined intervals the continuous
biosensor outputs to the baseline biosensor outputs; determining changes in the continuous biosensor outputs to the baseline biosensor
outputs; and outputting information using machine learning associated with the changes in the continuous biosensor outputs to the
baseline biosensor outputs, not required by the claims of Group | or II.

COMMON TECHNICAL FEATURES

Groups |-l share the common technical features of a wearable device. However, this shared technical feature does not represent a
contribution aver prior art as being anticipated by US 2016/0004224 A1 to Goodix Technology Inc. (hereinafter ‘Goodix’).
Goodix discloses a wearable device (see 100, Fig 1A, user wearing smart watch 100, para [0023]).

Groups |-l further share the common technical features of the wearable device comprising a wrist band. However, this shared technical
feature does not represent a contribution over prior art as being anticipated by Goodix.

Goodix discloses the wearable device comprising a wrist band (see a band of 100, Fig 1A, smart watch 100 hence comprising a wrist
band, para [0023]).

Groups | and Il further share the common technical features of the wearable device comprising one or more communicatively connected
biosensors. However, this shared technical feature does not represent a contribution over prior art as being anticipated by Goodix.

Goodix discloses the wearable device comprising one or more communicatively connected biosensors (see biometric sensors 130
communicatively connected via 180 and wireless radio 150, Fig 1A; 100 includes biometric sensors 130 such as for heart rate and blood
pressure sensors, para [0026]; sensors 130 are controlled by MCU 180 and data is transmitted through wireless radio, para [0027]-
[0028)).

As the common technical features were known in the art at the time .of the invention, these cannot be considered special technical
feature that would otherwise unify the groups.

Therefore, Groups I-l1l lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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