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BIOLOGICAL DATA TRACKING SYSTEM AND METHOD
TECHNICAL FIELD

HLLUE Ireat least one aspect, the present disclosuee relates to the field of monitoring svsteniy
wtilizing data from sensors applied to Hiving beings. More pasticudarly, the disclosure pertains to a
systeni for configuring and collecting data directly from one or more wearable sensors using a

comnection application that i downloadable and executable via a web browser.
BACKGROUND

HUELUR A nunsber of physiological data sensors have been developed to assist subjects such as
athlotes during training or competition. Sene of these sensors are wearable or fixed to the subject’s
skin {0 measure various metrics and wirelessly send the measurements to a-device such as a cell phone
o tablet for display. Typically, cach sensor is associated with an application program which a user
st download and install on the cell phone or tablet.  Bach application receives and displays data
fromea single sensor: Some of the application programs may be capable of uploading data to a server

for later processing.

{0003} If there are multiple persons or une person using muliiple sensors, multiple devices
{e.g., cell phones or ablets) and/or multiple applications may be required to operate the one or more
sensors and to display the data, Any computation that relies on data from multiple sensors must rely
on the data being uploaded to a server, Even then, it way be difficult to correlate the data from one

sensor with the data frow anpiher sensor,
SUMMARY OF THE» DISCLOSURE

{0004} In at feast one aspect, d data tracking system, and in particular, a biological datd tracking
systenn, includes one or more wireless sommunization-cnabled data sensors (¢.g., biological data
sensors), a computing deviee, and a connection application. The one or more wireless conmnication-
enabled data sensors may include at feast two different types of sensors which may communicate with
the connection application using different communication iderfaces. The computing device includes

a network connection (e.g., internet) and browser application {e.g., executing browser software). The
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conneetion application, which exzcutes within the browser, is configured {e.g., programmed) to
cstablish one or more wireless communication links with each of the one or more sCRSOTS, roceve ong
or more streams of data from the ane or mare sensors, and display, via ihe browser application, ane or
more readings derived from at feast a portion of the streamed data. The connection spplication may
algo transmit one or more commands o the one or more wireless communication~enabled data sensors
to change, adjust. and/or modify one or more sensor scttings. At least one of the readings may be
derived frony al feast a portion of the one or more data streams from two or more ditfferent sensors,
The system may also inglude a server configured to receive the one or more streams of data via a
network: connection {¢.¢., internet) and conpute the readings. The server may also transnut the

connection application program to the browser in response {o & user accessing a web page.

{0005} 1o another aspect, & datg tracking system, and in particular, a biological data tracking
systeny, Includes @ commeetion application and a server.  The comnection application establishes
wireless communication with cach of a plurality-of wireless communication-cnabled data sensors (8.
wearable biological sensors and/or other wireless communication-cnabled data sensors), receives one
or more streams of data from the sensors, and displays, vis 8 browser application, one ot more readings
derived from at least a portion of the streamed data. - The server may transmit the connection
application to the browser i response 1o a user accessing a web page. The connection application
may transmit the one or more streams of data to the sorver which then calculates one or more readings.
The phurality of wireless communication-enabled sensors may include at feast two diffevent types of
sensors, including sensors that communicate with the connection application wsing different
communication interfaces, At least one of the readings may be derived fron at feast a portion of ihe
data streams from two different seusors, The conneclion application may also transmit one of more
commands to a reruote-controlied device andior a subset of the plurality of sensors o change one or

more sensor seitings, which may dccnr in sequence or simultangonsly.

{0606} In another aspect, a method of wacking biological data includes transmitting a
enabled sensor, wirelessly receiving one or more data streams from the at least ene sensor, and
displaying one or more readings, The server transniits the application to the browser it response to a
user accessing & web page. The connection application detects the one or more sensors and dirgetly
receives at least a portion of the one or more data streams,  The one or more readings are derived from
at least a portion of the ene or more data streams and displayed, at least in part, in the browser. The
2
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method may also include transmitting at least a portion of the one or more data streams from the
browser to the server and transmiiting the one or more readings from the server to the browser, The
connection application may send ongor more commands to the one or more ssasors (o change one or
tiore sensor settings, The one or more sensors may include at least two types of sensots which may

transmit one or more data streams o the connection application using two different commanieation

interfaces.
BRIEF DESCRIPTION OF THE DRAWINGS
{007} FIGURE 1 5 a schematic diagram of a biotogical data tracking system.
H008] FIGURE 2 is a block diagram iflustrating the state of a computing system before a user

tasnchies the data tracking system webpage.

HULG FIGURE 3 is a flowchait for using the biological dati tracking system of Figure 1.
tHR FIGURE 4 13 a block diagram illustrating the state of the system after an intermediate
i g & Y

siep in the method of Figure 3,

HUD R FIGURE 5 is an exemplary display page for selecting sensors,
{2y FIGURE 6 is an exemplary data eniry screen for assigning sensors {o subjects and for

setting sensor parameters,

o3 FIGURE 7 is a block diagram iHustrating the state of the system during an operation
phasa,

{14} FIGURE 8 is an exemplary data entry screen for selécting readings for display.
IR FIGURE 9 is an exemplary display page for readings.

§{§{§I“ﬁ} FIGURE 10 is'an exeniplary display page for readings featuring an itegrated video-

based systent.
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DETAILED DESCRIPTHON

ey Embodiments of the present discloswre are described herein. 1t is to be understood,
however, that the disclosed entbodiments are mierely examples and other embodiments can take
varions and alternative formis; The figures ave not necessarlly to - scale; some featurss - could: be
exaggerated or minimized to show details of particutar components. Therefore, specific structural and
functional details disclosed herein are not (o be interpreted as Himiting, bul merely as a representative
basis for teaching one skilled in the art to variously emiploy the present invention, As those of ordinary
skitl in the art will understand, various features illostrated and described with reference to any one of
the figures can be combined with features illustiaied in one or more other figures 1o produce
etmbodimenis That are ot explicitly illustrated or described. The combinations of features Hustrated
provide representative embodiments for typical applications. Varions combinations and modifications
of the features consistent with the teachings of thus diselosure, however, could be desired far particular
applications or implementations.

1R It must alse be noted that, as used in the specification and the appended claims, the

n LU ]
4

singular form "a," "an," and "the" comprise plursl referents unless the context clearly indicates
athetwise. For example, reference to a component in the singular is intended (o comprise a plurality

of components.

2Y %

019 The term “comprising” is synonymous with “including,” “having,” “containing,” or
“characterized by These erms are inclusive and open-ended and do not exclude additional, anrecited

elements or method steps.

{020} The phrase “consisting of” excludes any clement, step, or ingredient not specified in
the claim, When this phrase appears in a clause of the body of a claim, rather than immediately
following the preamble, it limits only the element sei forth in that clause; other elements are nat

excluded from the claim as a whole.

IS The phrase “consisting csseatially of” Hmits the scope of a claim to the speeified
riaterials or sleps, plus those that do ot matetially affect the basic and novel characteristio(s) of the

claimed subject matier.
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{0022] With respect to the terms “comprising,” “consisting of,” and “consisting essentially
of,” where one ot these three terms is nsed herein, the presently disclosed and claimed subiect matter

can inglude the use of sither of the other wo terms,

LR The term “one or more” means “al least one™ and the term Vat least one™ means “one

or miore,” The terms “one or more™ and “at least one™ Include “plurality” a5 & subset,

RSS! The term "server” refers to any computer; computing device, mobile phone,; deskiop
computer, notebook compuler or laptop computer, ststionary compuier, 8 wearable computing systeny,
distributed system, blade, gateway, switch, processing device, or combination thereof adapted to

perform the methods and fonetions set forth herein.

{0025} Figure 1 illustrates o system to track and analyze biological daia from one or more
subjects in real-time or near real-time vig & web browser-based systen. A subject is @ human or other
~animal, including birds and fish, as well as all mammals including primases {particularly higher
primates), horses, sheep, dogs, rodents, guinea pigs, pigs, cats, whales, rabibits, and cows, The subjects
may be, for example, hunlang participating in athletic training or compelition, playing a video game,
montitoring their personal health, sleeping, providing their data to 8 third party, participating in a
rescarch or clinical study, or participating in a fitness class. A subject can also be a derivative of a
human or other animat {e.g.. lab-generaled organism derived at least in past from a human or other
animal}, one or more individual components of 3 human or other antmal that make up the huaan or
other animal {e.g,, cells, proteius, amine acid sequences, lissues, hairs, Hmbs), and one or more
artificial creations that share one or more characteristics with a human or other amimal {e.g., lab-grown
human beain cells that produce an elecirical signal similar to that of human brain cells), In a refinement,
the subject may be a vachine programmiable by one or more compuiing systems {e.g., robot,
autonomous vehicle, mechanical arm) that shares at 1sast one common characteristic with 3 human or
other animal and from which one or more types of bivlogical data can be derived, which may be, at
least in part, artificial i nature but shaves at least one common chargeteristie o real biological data,

ot d deitvative thersof,

{0026] Two such subjects, 10 and 12, are shown in Figure 1. The actual number of subjects
may vary from one to several dozen or even more, Each subject is monitored by at least one wireless
communication-cnabled sensor 14, 16, and 18, In somae cases, “sensor” 18 refotted 1o as “data sensor,”
and therefore these ferms are equivalent as used hercin, Wireless communication-cnabled sensors

o
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include both wearable sensors, which may be biotogicat in nature, and bivlogical sensors, which may
be wearable in nature. ln some cases, “wearable sensor” and “biological sensor” are also
inferchangeable, and iherefore the use of ane term should be interpreted as incluc_ii.ng ihe other, and
vice versa, Wireless communication-cnabled. sensors include sensory andior s one or more
appendices that dre attached directly o the subject including the subjeet’s skin, sensors that are
embedded under the subject’s skin, and sensors thal are attached to the subiget’s clothing, Wirclgss.
communication-enabled sensors alsa include sensors andior its one or move appendices that are affixed
t, are in contact with, or send an electronic communication in relation to or derived from, the subject
inchuding a subject’s skin, cychall, vital organ, muscle, hair, veing, blood, blood vessels, Hssue, or
skeletal system, embedded in a subject, lodged or implanted in s subject, integrated to comprise at
feast a portion of the sabject, or ingested by a subject. For example, a saliva sensor affixed to a tooth,
a set of tecth, or an apparatus that is in contaet with one or more feeth, 3 sensor that exiracts DNA
information dertved from a su‘qieci"& hair, a sensor afiixed {o or implanted in the su*oj’ecl"’s hrain that
miay deteet brain signals from nearons, a sensor that i3 ingested by an individual to track one or more
biotogical functions, or a sensor attached to, or inteprated with, & machine (e.g., robot} that shares at
teast one common characteristic with a subject (e.g., a rahotic arm with an ability {o perform ane or
nyore lasks similar {0 that of a human; a robot with an ability to process inforimation simvilar (o that of
a huran). Advantageously, the nuechine itself may be comprised of one or more sensors, and may be
classified as both a sensor and a subject. In a refinement, the one or more sensors and/or its one or
more appendices are integrated into or as part of, affixed lo or embedded within, a fextile, fabric, cloth,
material, lixture, object, or apparatas that contacts or s in comnuunication with 8 targeted salyject vither
directly or via one or more iniermediaries. Examples include a sensor attached 1o the skin via an
adhesive; a sensor tategrated or embedded into a shirt, 8 sensot integrated or embedded info & steering
wheel, a sensor integrated or enibedded into a video game controller, 4 sensor integrated or ensbedded
into-a basketball that is in contact with the sszjc:ct:’s hands, a sensor integrated or embedded into g
hockey stick or a hockey puck that is in intermitient contact with an intermediary being held by the
subject (e.8., hoekey stick). a sensof integtated or etbedded into the one or more handles or grip of
a fitness machine (2.g., treadmill, bicycle, bench press), a seosor that is integtated within a vobot (e.g.,
roholic arm), and a sensor integrated or embedded mto a shoe thal may contact the targeted subject
through the intermediary sock and adbesive tape wrapped mound the targeled subject’s ankle. In
another refinement, sensers may be interwoven inte, entbedded into, mtegrated wilk, or affixed to, a
flooring or within the ground (e.g,, artificial turl grass, basketball Hoor, soccer feld), a seat/chair,
6
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helmet, or an object that 1s in contact with the subject either directly or via one vrmore intermediaries
{e.g., a subject is in conlact with a sensor i a seat via a clothing interstitial}. T another refinement,
ihe sensor andfor its one or more appendices may be it contatt witha pamc:h:. or object derived of the
subject’s body (e.g. tssue ftom an orgar, hair from the subject} from which the one or MOre seASors
dertve ot provide information that can be calenlated or converted into biological data. Advantageously,
a wircless communication-gnabled sensor may have multiple sensors within a single seasor. For
example, an ECG sensor may also have 8 gyroscope, aceelerometer, and magnetometer capable of

capturing and providing XYZ coordinates.

{837 Varigus types of wircless communication-enabled sensors are programeed to detect
varions lypes of data meluding biological data, Wireless conmmeication-enabled sensors include
biological sensors (bipsensors) that collect biosignals which in the context of the present cmbodiment
are any signals or properties in, or derived trom, animals or other subjects that can be continually ov
intermittently measured, monitored, observed, caleulated, computed, or interpreted, inchuding both
clectrical and non-glectricat signals, optical measurements, and artificially-generated information, &
biological sensor can gather physiological, biometric, chermical; biomechanical, genetic, genomic,
focation or other biclogical data from one or more targeted subjects. For example, some biological
sensurs may measure, of provide information that ean be converted into or derived trom, physiclogical
mietrics such as eye-tracking, blood pressure, electrocardiogram signals, blood flow, body temperature,
perspiration. levels, biochenuical structure, pulse, oxygenation, vespiratory rale, blood analysis,
biological fluid, biochemical commposition, glucose fevels, hvdration levels, lactate levels, sodium
fevels, potasstuny levels, EEG, EMG, EOQG, heart rate, neurplogical-related information, ‘genelic-
related information, genomic-related .in.i‘bmxai‘im, muscle activity, or a combination 1‘1163?780[‘:. Somg
binlogical sensors may detect biological data such as biomechanical retrics, which may inchude, for
exanple, angular velocity, joint paths, or position of accelerations in various directions from which a
subject’s moventents may be characterized. Some biological sensors may capture binlogical data suck
as location coordinates and positional data (c.¢., from GPS, RFID sensors), facial recognition data,
dkeleial data, kingsthetic data (e.g., pliysical pressure captured from 4 sensor focated at the bottom of
a shoe), or anditory data relaied to the one o more target individuals. Some biological sensors are
image-based and collect, provide and/or analyze video or other visual data or information (¢.g., still
or moving images, including video, MRIs, computed tomography scans, ulirasounds, X-rays} upor

which biofogical data can be detected, extrapolaled, observed, calculated, or computed (e.g.,
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biomechanical taovements, location, a fracture based on an X-Ray, or stréss or a disease based on
video or image-based visual analysis ot'a subject). e addition to biological data related to one ot tiore
fargeted subjects, some biosensors nlay Deasuwe ambient femperature dnd humidity, clevation, and
barometric pressure. In a refinement, one of moge sensors provide biologicsl data that include one or
more catcolations, compalations, predictions, estimations, inferences, observations, or forecasts that

are devived, at least in pard, from the captured sensor data.

{0028] In the embodiment of Figure 1, a remote-contiolled device 15 may also be utilized.
Typically, & remote-controlled device is an electronic device capable of being controfled by another
device via one or more cosmunication links that may occur wirelessly, The remote-controtied device
may be wearable by the subject, attached to a subject, embedded within a sabject, lodged or implanted
it a subject, or used a8 & standalone device. Examples of remote-controfled devices inelude wearable
insulin pumps. heart beat regnlation devices, and the like. Advantageously, the one or more remote-
controfled devices may be paired with, attached to, integrated or embedded into, in confact with, or
housed within ane or more of the sanie units with, one or more witcless communication-enabled
sensors, which may gid in one or more biological funclions, In o relinernent, the remote-controtied
device may be classified as a wireless communication-enabled sensor and include one or more sensing
capabilities {e.g., a remotely controfied intravenous injection and transfusion system with a flow
conirol valve sensor, or an insulin pump that includes a glucose sensor to monitor glucose levels, ora
wearable or implantable defibrillator with heat raie tracking capabililies). In another refinement, a
remote-controlled device may be utilized with other remote-controtled devices to aid one or more

biological functions,

{0029} Due o the mobility of ihe éubiects and/or ather considerations, wired conngctions 1q
transmit data from the sensots ate often not feasible. Thevefore, the sensors communicate with the
other parts of the system wirelessly, for example using Bluetooth Low Energy (BLE) technology,
Wifs, Ant+, LoRa, Zighee, cellular networks, and the like, However, the present invention is not
timited by the technologies that sensors use 1o ransmit and/or recetve signals, The transmission of
wireless signals from the one or more Sensors ean ogeur waa tl'ans‘;.ni,ssion. subsystc‘m f‘}, which may
include one or more recetvers, transmitlers, transceivers, and/or supporting components (e.g., dongle)
that utilize & single antenna or multiple antennas (e.g., which may be configured as part of 2 mwesh
network). The transmission subsystem and/or its one or more components may be housed within the
compuling device or may be external fo the computing device {e.g., a dongle connected to the
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computing device which is comprised of vne or more hardware and‘or software components that
facilitates witeless communication and is part of the iransmission subsystem 193, In a relinement,

iransmission sebsystem 19 andior its one ot more of its components are integral ia the one or more

SENBOLS,
LR In the embodiment of Figure 1, the one or more sensors communicate with computing

device 20 via a BlueTooth dongle 22 and an antemna 24. An external dongle {e,g.a BlueTooth dongle,
WiFi dongle} may be utilized i3 the event the transmission capabilities of the computing device
necessitate external support (.., o extond the range of the transmission communication betwees the
pne or more sensors and computing devics). Bluetooth dongls 22, in comunclion with the antenna 24,
act ag a single unit to amplify or “boost” the signal strength, quality, and speed of the transnzission
signal {e.2., o ensure there is minimal data packet loss), as well as enable utilization of the one or
more sensors {8.g., conwection with a plurality of seusors). These components may be separate or
housed within a single unt, However, a dongle may not be required depending on the computing
system and its capabilitios. 'Camputing device 20 may be, for example, a personal computer, laptop
“compaler; or a stationary computing system, However, computing deviee 20 can be any computing
device, including wearable computing systems such as smart glasses or headsets that contain a display.
The term “computing device™ refers generally to any device that can perform at least one function,
including commumeating with another computing device. In @ refinerient, a computing device
includes a central processing unit that can execuie program steps and meniory for storing data and
program code, Advantageously, the one or more sensors, the computing device, andior the
transmission subsystem 19 may be housed within, or attached to, the same unit (c.g., smart glasses
with hioIOgical sensors. embedded in the glasses), As previously mentioned, the components thal
would comprise a signal-amiplifving transmiiterreceiver like a dongle and/or an antenna may also be

integrated as part of the computing device,

{0031 Antenna 24 may e 2 dirsctional or omnidiréetional antenna positioned to provide high
aain with respect to the area in which the subjects move and low 2atin with respect to other arcas. The
antenna may be integrated with the Q-nmp’u_tin_g device or a separate wiit, While different antennas may
have different advanfages in different covironnents, a cavefully scleeted and positioned directional
anterna may be optimal and provide muliiple advantages over a non-directional antenna, Firss, the
higher gain in the arcas ovcppied by ihe subjects increases the transmission range.  Secondly,
espeelally i spectator sports or other crowded enviromments, there may be a high number of signals
9
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in the same frequency range from surrounding arcas that could cause interference. Many speclators
have mobile phones that communicale with other devices via one or mote transnmssion protocols (2.g..
Biugtooth, WiFi} which use the same frequency. - An antenna with low gain toward these areas
dramatically reduces the Hikelthood of interference. However, one or more fypes of antermas may be
utilized including wire antennas {e.g., short dipole antenma, dipole anlenna, halfwwave dipole,
broadband  dipoles. monopele antenna, folded dipole antenna, loop antenna, cloverleal antenna),
traveling wave antenunas fe.g., helical anlennas, yagi anlennas, spiral antennas), reflector antennas
{e.g., corner reflector, parabolic reflector/dish aatenna), microstrip antennas {e.g., reclangalar
nyicrastrip (palch) antennas, planar inverted-fantennas), log-periodic antennas (.., bow-lic antennas,
tog-pentodic antennas, log-periedic dipole array), aperture antermas (2., slot antenna, cavity-backed
slot antenna, inverted-£ antenna, slotted waveguide antenna, horn antenng, Vivaldi antenna), NFC
antennas, (ractal antennas, and the like, which may be conprised of one or more difforont materials
and may take one or more different shapes or form factors (e.g,, flerible antenna s part of 2 waich
strap), However, the present invention is no‘fiimitszé by the materials or technologies that sensors use

to traremit and receive signals.

{0033} In a refinement, the one or more transimission subsystems, or components of the
transmission subsystem such as an antenna and/or dongle. may be wearable and may be affixed 1o, in
contact with, or integrated with, the subject cither directly or via one or more intermediaries (¢.g.,
clothing). In another refinement, the one or wore antennas or transniission subsystems include an on
or in-body transceiver (“on-body transeeiver™) that optionally acts as another sensor or is integrated
within 2 biological sensor. The on-body transceiver is operable to communicate with the one or more
wireless communication-enabled sensors on a targeted subject’s budy or across one or more target
subjects, and may itsslf track one or more types of biological data (e.g., positional data) In a
refinement, the an-hody transceiver is affixed to, integrated with, or in contact with, 8 subject’s skir,

hair, vital organ, muscle; skeletal sysiem, eyeball, clothing, object, or other apparatus vn the subject,

Advantageousty, the on-body transceiver cotlects data i real-time or near real-time from one or more
sensors on 4 subject’s body, commnicating with each sensor using the gne or more ransmission
protocols of that particular sensor. The on-bady transceiver may also act as a data collection hub. Ina
vatiation, transmission subsystem 19 includes an aerial transceiver for continuous or intermittent
streaming from sensors on moving bodies or objects. Examples of serial transcetvers include, but are

not linuted to, communications satellites, drones, and uwnnamed acrial vehicles with aftached
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transceivers, Additional details of unmanned acrial vebicle-based data collection and distribution
systems are disclosed in U.8. Pat. No. 16/517,012 filed Fuly 19, 2019; the eutire disclosure of whick
is hereby incorporated by reference. In another variation, transmission subsystem 19 includes a
transceiver embedded or integrated as part of a floor or grovnd {including a field), with ransnission
ogowrring via direct contact with a surface {e.g., in the cvent the sensor is located on o near the bottom
of the shoe), Finally, computing device 20 is connected to a server 26 by anetwork, which may include

some combination of Wifi and hardwired internet connections,

{033} Fipure 2 illustrates the status of the system at the beginning of a data monitoring
session, Computing device 20 includes ar operating systent 30 that coordinates interactions between
varions types of hardsare ard software. The havdwarg present for this illustration includes BlueTooth
lardware such as the dongle 22 and antenna 24 Hustrated in Figure 1. 1t also includes various user
interface hardware 32 such as a keyboard, a pointing device such as a mouse {or a feature sinilar to a
pointing device that enables an action to be taken within the browser, e.g., voicescontrolled action via
a virtual assistant; eyestracking within spatial’ computing systems that enabley an evé-contratied
action), and a dispIzzy device, In a refinement, a gesture controller that enables hand or body
movements (o indicate an action may be wilized for keyboard and mouse functions. Typically, a
display device communicates information in visual torm. A display may include a plurality of displays
ihat comprise the display. Advantageously, the display may communicate information utilizing one or
more other mechanisms inclading vis an audio or aural format {e.g., verbal communication of
biological readings), via a physical gesture (e.g., a physical vibration which provides information
related to the one or more biclegical readings), or a combination thercof, The display device may take
one or more forms, }?‘;xan::p}gfs of W§1§31"§’ one or more readings may be displayed include via vne or
niore monitors, a smartwatch, of within smart glasses or eyewear where the readings can be visualized.
Advantagepusty; the one or more sensors, computing device, transmission subsystens, server, and
display device, or a combination thereof, may be housed within or atlached fo, the same unit. 4s also
iftustrated in Figure 2, the computing deviee also has a network conneetion 34, stch as the internet,
which may inglude both hardware and software aspects, or pre-toaded hardware and software aspects

ihat do nol necessitaie an Intermet connection.

{0034} Figure 3 is a flow chart for a typical operational sequence of utilizing the systen: of
Figure 1, At 40, the sabjects put on the one or more sehsors and power them on i necessary, Figure
4 illusirates the status of the systens following step 40. Note that no connection yet exists between the
il
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one or more sensors and the corgputing device. At 42 of Figare 3, a user 44 (Fig, 4), interacting with
the user interface hardware 32, opens a web browser 46, A web browser is a general-purpose software
applicaiion that is comimonl v o und o computing devices including personal compuiers. A usermay
start the web browser by, for example, clicking on an 1con with a pointing device such as a mouse,
verbally comnunicating the command using a voice-agtivated assistant, communicating the command
with a physical gesture {e.g., finger swipe or eve movement), or neurokogically communicating the
command {e.g., & computing device Hke a brain-computer interface may acquire one or more of the
subject’s brain signals from neurons, analyze the one or more brain signals, and translate the one or
more brain signals imto commuands that are relayed lo an cutput device to carry out a desived action.
Acguisition: of brain signals may ccour via a pumber of different mechanisms including pne or more
gensors that may be implanted into the subject”s brain). The web browser starts by displaying a default
page such asa scarch engine. At 47, the user opens web page 4% which is assoctated with the tracking
sysiem of Figure . The user may open this page by providing a Uniform Resource Locator {URL}
via typing or other mechanism (e.g,, verbal command), by using a search enging, or by selecting a

saved entry front a previous session,

HUTRLS ALSD; the web page 48 triggers downloading of web application 52 (Fig. 4} to the web
browser. Figure 4 fllustrates the siate of the system following step 50, A web page is a software entity
ihat conveys information, usually from a server, to the user and collects information and one or more
commands from the user to be conveyed to the server. A dsta connection application 52, on the other
hand, performs non-rivial computation and may be programumed to interact with hardware besides the
user interface hardware 32 and the internet connection 34, Advantageously, comnnection application
52 may be a Software as 8 Servicé(S&aS} application, meaning that, trom the user’s perspective, the
functionality is being provided as a service on the internet. The nser dogs vot direct and does not need
to be aware of, any downloading or installation of seflware © his or her computer, Conngction
application 52 may also be considered a communication and controt application given iis wide rangs

of functionalitios related to connecting with, communicating with, and controlling one or more

SENSOFY,
{036} In Figure 3, at 54, the connection application 52 utilizes the transmission hardware 22

andl 24 to detect the presence of sensors 14, 16, and 1§ and instructs web page 48 to display g list of
available sensors to the user, Advantageously, the connection application may commmanicats, eithet
continuously, intermitiently, or or scheduled intervals, with the computing device and/or the server to

i2
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send out and recetve signals 10 deternine whether any new sensors are available for integration and/or
pairing with the coungction application, In a refinemeant, the conngclion application can establish
wireless connection links with the sensors andior wired connection links wiih the sensors (i.e., wired
sensorsy. At 35, the user selects the sensors of interest, for exaniple, by elicking on one or more buttons
displayed by web page 48 or providing a command {e.g., verbal, physical gesture), In a refinement,
the vser may utilize an RFID-cnabled tag, acial or veice recognition systems, or similar fanctioning
offerings to identify and assoclate the one or more sensors with the one or more subjecls, or associale
the combined offering, within the browser-based system. In another refinement, the connection
application may communicate with the one or more sensors that are already assigned 1o any given
snubjeet to determing whether the user or admitustrator of'the connection application wants to palr with
the one or more subjects. For example, in a group fitness class, cach subject may have their own sensor
or muttiple sensors that have been proviously assigned to the one or more subjects, The administrator
of the fitness class may bg able to detect the sensor through the connection application for each subject
and automatically assign the one or more subjects to the Titness class activily, The sensor detection
and cotresponding association with the suiz_;‘cct through the connection application may alse pravide
immediate access to the subject’s profile and enable the one or niore sensors to stream automatically
tes that subject’s specific profite within the browsei-based applicatica. Advantageousty, such a system
would enable efficient recognition of a subject and their one or more sensors across muliiple
computing devices and’or across nultiple browsers should the subject desive the data to be streamed,

for example, in multiple locations,

{837 Figure 3 iHustrates an exemplary webpage 48 for selecting one or more sensors and
selting onre OF wore sensov fpﬁi’ﬁTl’Xiﬂéi.’S;"fllﬂCtiQ{laliﬁ{?& Seusors that have already been selected are
displayed in a first arca of the screen 70, For cach such seusor, the display indicates, for exaruple, the
type of sensor, the quantitics which the sensor Is capable of measuring, and one or more buttons.
Button 72 permits the user to configure the sensor as discussed below, In the context of sensors, tasks
related to the termi “configure” include any abifity to control, program, change, adjust, and‘or modify
any parameter or functionality of the sensor. Button 74 permits the user ¢ vo~select the sensor,
Sensors that have been detected bt not yet selected are displayed in a second area of the sereen 76,
For cach such senser, the display may indicate, for example, the type of sensor, the guaniities which
the sensor is capable of measuring, and one button. Butlon 78 permits the user to select the sensor,

after which it is moved to area 70. Tn a refinement, one or more buttons may be replaced by one or
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more verbal, newrological, physical, or other communication cugs provided o the softwars application
that perform one or more commands. (e.g., verbally telling the software application via a virtal

assistant to perform a command, such as selecting or unseleciing a specific sensork

{38} In Figure 3, at 56, the connection applicalion conneets to the selected one or more data
sensors, AL ST, the user assigns one ormore particular sensors to one or more particular subjects, The
system may provide a default value to simplify this process when only one subject is involved. At S8,
the cormection application is capable of sending one or more comniands to the one or more sensors (o
set ong or more senser parameters and start streaming measurements, More specifically, the
connection apphication is configured (programmed) to transnut pue or more commands to & remoles
controlied device and/or to the one or more wireless comnunication-crabled data sensors to change,
adjust, and/or modify one nr mote sensor settings. The tert “configured” is inclusive o the connection
application being operational and progranumable (e,g., an ability 1o be programmed) to do so. A senisor
setting inchudes any parameter or functionality of the-sensor: A change, adjustment, or modification
of 1 sensor seiting includes any controf and/or configuring of a sensor and/ar it ong or more seilings.
Cing or more settin 88 may include items like mode of speration, sampling rate, data ran 8¢, gain, power
mode, voltages, etc. I may also include an abilily 1o provide updates to the seasor {eg. fraweare),
or connand the sensor 1o take an action, In 4 refinerient, one or move commands act to change, adjust,
and/or modify adininistration of one or more substances {e.g., cause ihe remote-conirolled device o
perform these actions). Substances can include drugs, prescriptions, medications, or any physical
matter or material. Adnnistration includes strength, quantity, dosage, timing, and frequency of
sibstances, as well as the actual release, dispense, and application of any given substance, For
example, a patieat with éiﬁ&be-‘tés mway wear ong or more seasors that trazlsmi‘t‘: One Or more ghicose
readings to the connection application, as well as & remote-controtied device such as an insulin pump
to add the parcreas in a biological function of providing insulin o the body. Based on ilic one or more
readings from the one or more glucose sensoss, the connection application may be progranimed (0
send one o more commands to the on or more sensors and/or remote-controlled devices (if they are
Separate of not paired in any way) worn by the patient 16 change, adjust, andior modify 4 setiing (e, 8
release insulin into the patient’s bady). The command sent by the connection application to the sensor
and/or the device (il separate) may be, for example, to increase the sampling rate of the number of
readings from the glucose sensor, r adjust the ameunt of insulin administered to the patient and

release the insulin into the patient’s body, The command sent by the connection application may be
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programmed to be sent automatically based oo one or niore predefined thresholds {e.g., if the glucose
fovals are foo high, the pump or combined pump/glucose sensor releases insulin, which may be
adjusied based on the spectfic ghucose level of the patient). In a variation, the insulin pump may be
paired with a glucose sensor to monitor and regulate one or more glucose-refated biologieal functions
{e.g. blood sugar levels) based wpon predefined thresholds communicated by the connection
application, In a refinement, the amcunt of insulin administered to.the patient may be adjusted by
another one or more vsers {e.g., doctor or medical professional) who are also accessing the congection
application and, in turn, send one or more commands to the connection application {o change a sensor
setitng (i this case, the amount of insulin being released in the patient’s body via the insulin device
or insulin sensor based on the glucose reading). Advantageonsly, adjnstments may b made on &
separate compuiing device from the patient. Administration may be determined, at least in part, via
one or more calculations, computations; predictions, estimations, inferences, observations, or forecasts

that that piilize at least 2 portion of one or more data readings and/or its oue or move derivatives:

3% The user may be presented with the ghility fo edit the one or more parameler seitings
through & data entry screen such as that iHustrated in Figure 6, Text entry box 80 permiils the user to
assign the sensor to a particular subject. Selection boxes in area 82 allow the user o set one or more
sensut parameters. Tn some cases, the change, adjustment, and/or moditication of one of more settings
may occnr while the data is streanzing. For example, in the case of a camera sensor providing a viden
{eed of observed hiological data such as g skin irritation on a patient, the selling changed and action
taken may be for the camera o zoom inon the ares of the irritation. Figure 10 at 90 demonstrates a
user’s ability to navigate and conirol a camera functionality. The camera sensor may be integrated
w.iﬂﬁ.n the computing du ice, attached to the com putin g device, or separate from ;ﬁe gomputing device.
Advantageousty, this action may be taken by the user uiilizing the one of more sensors on the
compating deviee directly teceiving the one or more sireamed readings, or by one or more third parties
o ane or more computing devices that are not directly receiving the one or more sireamed readings

but are monitoring the user of the connection application. The state of the system after selecting

sensory aixl assigning them to subjecty is illustrated in Figuee 7.

IR In Figure 3; al 59, the user selects the onc or more readings for display for each sulbyect.
This may te performed via a data entry sercen such as (hat Hiustrated in Figure 8. A checkbox or other
indicator is displayed for cach measurement that s available. In a refinement, each available
measurcment may be communicated to the user verbally, and the one or more indicators to select cach
15
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available measurement may be initiated by a verbal, physical, or neurological gesture from the user:
Note that the number of messurements available may exceed the number of selecled sensors, as some
SCRSOTS are capable of measuring multiple quactities. In a refinement, it the event the one or more
sensors are capabic of capturing a plurality of metries (e.g.. ECG, respiratory rate, muscle sctivity,
lenmperatuse, galvanie skin response) where the sensor, environment, or other condition does not attow
for the collection of muliiple metrics simullancously from that particular sensor, the connection
application may be progranuned to change, adjust, or modify the ane or more readings captured, as
well as when the one or readings are caplured (e.g., intervals, intermittenily, continuously). This may

be dependent on ene or more factors including the subject’s activity.

{0041} Rome readings may be derived from multiple data streams that conwe from different
biological sensors. Such readings may be referred to as ageregsted insights, One or more aggregated
insights may be dertved from data streams from diferent types of sensors, For exanple, the fatigue
reading 84 may be derived from a combination of heart rate (e.g,, from dn electrocardiogram sensor),
blood pressure, anibient teimperature, ¢te. As another example, an athlete’s redction time may be
derived by ;:-omparin.g 2 sensor-derived acceleration measurement from the fist athlele to an
accelevation measurement from a second athicte. The ability to gather these different dala streams into
a single application greatly facilitates one or move computations, as well as speed of the one of more
compulations, of these aggregated insights, I the daia streams are collected by separate connection
applications and then transmitted to the server, the latency of trausmission may preclude real-time or
near read-time display. Near real-time means low enought latencey for the subject o react o the reading
during the activity. Additionally, variability of latency between sensors may lead to the data sireams

not being property synchronized as they arrive al the server,

{00421 Seme readings may be devived from, at Teast in pact, the sireamed data, and include
other types of information that are incorporated in the readings, For example, a reading may factor in
non-streaming data such as o subject’s age, height, social habits, medical history, personal history, and
Cathcr‘inp;l‘fs that may inypact one or more readings. In another example, an athlete may have readings
derived from the streamed data that incorporates one or more statistics (e.g,, in basketball, points
scored, rehounds, assists, minutes played). In a refinement, one or more aggregated insighis may be
derived from two or more data steeams within the same sensor. For example, energy expenditure of a
subject can be calealated by taking into account the maximal oxygen consumption readings (VO2
max} and the heart rate readings of a subject, which may be derived frony the same sensor. In this
it
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example, consumption readings (VO2 max) and the heart rate readings may also be derived from two
sepavate sensors, In another wefinement, one or move aggregated insights may be derived from a
combination of ong or more data sireams derived from one or more sensors and one or more non-
sensor data streams, For example, another way to caleulate energy expenditure includes utilizing heart
rafe measurements along with data that may not be derived from a sensor including metabolic

eauivalents (METs) for any given activity, age, weight, and/or duration of an activity.

{043 Advantageousty, one or more aggregated insights may be derived from two or more
data streams, at least one of which is artificially generated. In a refinement, the one or mote aggregated
msights may be artifictally generated and may oeeur via running one or more simulations that utilize
at least a portion of the one or more dala streams and/or its one or more derivatives derived from ong
or more sensors. nanother refinement, at least a portion of the ane or more readings and/or its one or
more detivaiives are generaled or adjusted, al least in part, by one or more artificial intelligence or
machine fearning techniques (e.g., including via one or more trained newral networks), The term
“oenersted” can include dny creation, catoulation, computation, or adjustitent {(e.g;, modification)
made to one or more data sets. For example, a biological sensor may produce data that inclodes noise
artifacts due to the subject (e.g., movement, body nuscle, body fal, body hair), sensor degradation,
conductivily, environmental conditions, trsnsmvission, and the like. The one or more artificial
intelligence or machine learning technigues may take any aumber of actions on the noisy data
ncluding regencrating artificial data values as a substitute 1o noisy values, as well gs adjusting noisy
values to fit within a preestablished threshold/range of values. Advantageousty, one or more artificial
mtelligence or machine learming techuiques, ineluding the tratng of one or more neural networks,
can bewilized to provide taformation related 1o a fdure oceurrence, an evaluation or caleulation of a
probability or odds, & strategy, or a mitigation of risk. T a variation, at least a porttion of the one or
more readings and/or 118 one or more derivatives may be used (1) o formulate one or more strategies;
{2) (o inform ong or more users to take one or mare gctions; (3) as-one or more values upon which one
or more wagers are placed: (4) to caeulate, modify, or evaluate one or more probabilities or odds: (5)
to create, enhance, or modify ohe or more products; {6) as one or more data sets or as part of another
one or more data sets wtilized in one or more stnlations, computations, or analyvses; (7) within one ot
more simulations, an output of which directly or indireetly engages with ong or move users; (8) as an
input in one pr more media or promotions; (9} withire one or more browser-based games, or (10) to

mitigate or prevent one or more risks, Artificial data alilized for one or more of these vses may be
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generated via one or more simulations, Additional details of a System for Generating Simulated
Animal Data And Models ave disclosed in 1.8, Pat. No. 62/897,064 filed September 6, 2019; the entire

disclosure of whigh 1 hereby incorporated by reference.

{044} The system operales in a continnous fashion with the ¢onnection application receiving
one or move data streams continuonsly or ntermittently fom the one or more sénsors at 60, the
connection applicalion sending the one or more dala streams 1o the server at 62, the server processing
the one or more data streams to calculate the one or move readings of interest at 64, and the server
sending the one or more readings (o a web page for display at 66, For example, a data stream may
mrvplve clectrocardiogram measurements every mithisccond and the server may process this stream 3o
caloulate a heart rafe reading every second, Sensor data sent 1o a compuiing device may be either raw
or processed depending on the sensor, its capabilitivs, andfor user proference. In S0me ¢ases, Sensors
may have the capability to provide both. Figure % ilustraes an exemplary web page for displaying
readings.  Advantageously, the comncction application may be accessed by multiple users
simultancousty, so that the informaticn displayed on the web pags may be communicated to multipls
users at the same time, For example, if a subject i wearing one or more sensors that issending sensor
data to the computing device/server for display, the display and corresponding readings may also be
accessed by one or more other users simwitancously, which may occur on one or more separaie
computing devices. In yet another advantage, the ability to communicate with one 0f /Ore Sensors can
occur with any web browser-based system as deseribed herein, with nultiple computing devices
having the ability to communicate with a single server. For example, a person wearing one or more
sensors that communicates with a web-browser based system in thetr home, a different computing
device with a web browser-based systent al their fiiness faciliy, and yet a différeﬁt‘L:mnp’u‘ling device
with a web browser-based system at their office may all communicate with the same sever while
wtilizing different computing devices, with the data being synchronized across alf computing devices.
In a refinement, the one or more readings from the one or moTe sensers from BV or IMOYE USErs may
view of the data, For exaniple, in Figure 9, John Doe #1 may be ¢oltecting hig data in one location,
John Doe #2 may be colleeting his data in avother logation (and using a separate computing deviee),
and a doctor or other medical professional may be aggregating data from both ysers to visualize at
least a portion of the real-time or near-resl-time data points in Figure 9. In a refinement, the one or

more readings from the one or more sensors Lo a web browser-based system can be accessed by one
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or more third parties in real-time or near real-time, which miay occur by accussing the same application

which s collecting the sensor data but viewed {rom one or more differcot display devices.

{04381 Ditferent types of sensors, espectally i ihey are provided by different manufacturers,
may employ different communication interfaces. Communication interfaces include command sets,
data formats, snd message exchange sequences. For example, one type of sensor might begin seading
measurenients once every 20 nulliseconds iy response to a single command to begtn streaming data,
Another type of sensor might require thal the measurement frequency be specilied in the “begin
streaming” command, Yet another type of sensor might send individual measurements in response to
request conmands such that the system must send regquests commands at the desired frequency, In
another example, one sensor nright enceypt the data and the system receiving the data packets may
have to decrypt the data. In another example, one sensor may break farge chunks of data into smalter
pleces and the recelving sysiem may kave (o merge smaller chunks {o recreate the targe data packet,
T yet another example, various seror codes can be deployed by one or more sensors to indicate ervor
conditions, with escli sensor potentially having 4 different set of eivor codes or nong at all. In vet
another example, sensors can use various data formats; for example, one sensor may use hexadecinl

{for example), another sensor using binary (for example}, while another sensor may use ASCI text,

{046} The web browser-based connection application may be set up to wilize two or more
different sensors for a stngle user, For exanple, a nser may utilize a heart rate seusor and a blood
pressure sensor, The web browser-based systens may also be sel up to ulilize two or more sensors on
multiple users, which may be communicating with the web browser-based system via a single
connection application. For example, two dilferent types of sensors that arc comimunicating with the
wel browser=based system may be on 2 p‘luml:ity al tsers (2.8 waich-bas&d and chest strap-based
heart rate sensors on & phicality of users within a group fitness class that utilizes a web browser-based
system). The web browser-based connection application may also utilize two of more sensors that use
two o1 more communication protocols. For example, a user may wear  heart rate monitor that
fransiils. daty via BlueTaoth and a sweat analysis-based sensor that uses 2ighec. In a refinesient, the
ORE OF MOre Sensors may have inherent charamrﬁstiss that cnabie it {0 utilize muliiple ransmission
protocels, Forexample, & sensor may have butlt-in capabilities that allow for buth NFC {passtve) and

Bhietooth-enabled (active) communication, or both Bluetooth and WiFi communication,
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{047} The one or more readings may be displaved and ntitized in a number of ways, For
example, the readings derived at least in pact from one 01; morte sensors may be wtilized as part of, o
within, 4 browser-based video game or game-based system {e.g., traditional PC gaming, handheld
gaming, virtusl reality system, augmented reality system, mixed reality svstem, and extended reality
systeny, or anything that includes competition or attainment of one or more goals), or a video game or
same-based system that accesses the biclogical data frony a browser-based systens (e.g., game-based
fitness or wellness platform}. More specifically, a video game user’s readings {rom one or maore
sensurs may be integrated into a video ganse or gaming-based system. In one refinement, viden game
or game-based system hardware may have one or more biological sensors embedded therein {e.g.,
game controtler, game headset, game keyboard, other game sensors), or a user has one or more no-
gamg hardware-based sensors {¢.g., smartwateh or on-body sensor capturing biological data) that are
it communication with the video game iiself via the browser. Examples include hand and finger
pressure sensors locaied within a video game condroller (e.g., see how tight the. controtier s Being
held), ERG sensors located within a headset utilized as part of g vides. game, heart tate sensors
monitoring the heart rate of the player playing the game, sensors embedded within a bicycle to measure
power output or wattage based upon peddle exertion, and reaction time of the player playing the game,
In a refinement, the video game or gaming-based system may integrate and display one or more
biologicat readings and/or its one or more derivatives derived from at least a portion of the one or
more sensors utilized by one or more users within the browser-based game. For example, participants
in a group fitness class may compete with each other in a browser-based game, with ong or more of
their biological readings being incorpotated within the game. In another refinement, the video game
or gaming-based sysiem may create one or more new data types for the chavacter or subject within the
game based on at least a portion of the real sengor data provided by the user, For example, & browser-
based game may create dew indices for the insgame sabject bised on réabowaorld seosor data captured,
or insights derived fom at least a portion of the sensor data, ke fatigue level, heart rate, reaction time,
or controtier pressure of a real-world subject. This artificial data wtilized within the game, also referred
to s simulated data, may be gencrated by running one or more simuudations that utilize at least a portion
of the real sensor data to cicate the artificial data. Providing one or move readings to a vidso game or

game-based system, as well as generaiing ariificial data, can all eceur in real-iime or near yeal-time,

048] In a variation, one or more users in & web browser-based video game or game-based

system can Include their own biological data ag part of the game and compete against (1) other real-
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world subjeets {e:z., humans thal are professional sports athletes, fitness instructors), or {2} virtial
participants that may shate at least one charscteristic with one or more subjects, The system may run
one or more simulations to converl real-world biological daia into simulated data to be nsed in the
game. Forexample, auser may want to compete in & head-to-head fennts match with Athlete X within
a web browser-based game, or with a virtual Giness instructor within a web browser-based game,
which would include simulated biological data based ors at feast a poriion of the real biological data
from both the one or more users and Athlete X, Both the nser and Athlete X may olilize one or more
sensors that transnuit a variety of biological data such as BCG and heart rate to the web browser-based
system, which-may be further computed into one or more additional readings (.., stress fevels) andfor
converled into g game-based metric based on one or more simulations (¢.g., an “energy level” bar), I
arefinement, the one or more game users or spectators participating in-or waiching the game will have
the ability to place a wager based on the game/competition {e.g., on the maich played against Athlete
X within the gaming system), determing probability or odds for an occurrence of an outcome of an

event, revise proviously determmined probability or adds For an event, or fortinlate 4 strategy.

{0849 In another refinsment, the ahility to place one or more wagers/bets on any portion of a
video game or game-based system that utilizes at feast a portion of the biclogical sensor data and/or
is one or more derivatives ocougs viaa web browser-hased system. In yet anather refinement; at least
a portion of the sensor data andior its one or wmore derivalives, inclading simulated data, can be
provided to a weh browser-based systent to create one or more new markets {c.g., proposition
bets'wagers) for people to place one or more bets, The one or more bets may be based on biological
data (e.g., is Player A’s heart rale in a live tennis mateh going to be above 180 bpm in the frst set of
Maich X, which can be a proposition bel offered wilhin a web brcwsev—hasgd:aysten‘i ot b}-’ a noxw.-wszﬁ
browser-based third party that collets the data frony a web browser-based system), or a derivative
{¢.g.. is the characler's “eneray lovel” in a soccer video game going to be go below 40% in the first

hialf, with “energy level” being derived from ai least a portion of the bicfogical sensor data form a real

a portiors of the bioloegical seisor data provided directly o a web browser tan also be used 1o

understand the probability of an occurrence for any given outcome and provide predictive nsights via
ong ot more simulations. For example, & bettor may have an opportunity to purchase the simulated
“enerpy level™ of Player A for the last [0 minutes of 2 match within a real mateh or a video game to

determine whether Player A will win the match {or win within the video gamie), with one or more
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simulations being run to predict the outcome.  Artificial daia generated from at least a portion of the
biological sensor data provided directly to a web browser can also be used to influcnce the outcome
of a particnlar bet {e.g., by providing an-advaniage or disadvantage o one or more users within. the
ganie) or occurrence within & gamie, For example, a bettor can purchase move virtual "energy” for
vistual player A within the video game to increase the likelihood of Player A winning the game.
Additional’ details related to an Animal Data Prediction System are disclossd 1 U.S, Pat. No
62/833.970 {ied April 13, 2019 and U.S. Pal. Ne, 62/912,822 filed on October 9, 2019; the entire

disclosures of which are hereby incorporated by reference,

HUERH I exchange for providing at least 3 portion of their biological data, the one or more
participants in the game or competition (g, Athlete X andior the one ov more ganwe players) may
receive a portion of the winnings from any wagers placed or purchases made within the comypetition
that direcily or indirgctly uittizes their data. For example, in a fitness ¢lass, ar instruetor may be able
to receive compensation on any bets made between the instructor 'and user (e.0. who can pedal the
most miles i 10 nyinutes), or a gamer may receive compensation for proposition bets that incorporate
at feast a portion of m;eir’bf‘ologixsal. data; I refinement, one or more subjects that pr(wide at feast &
portion of their bin’lﬂ‘_giaa]. data to ong or mere third parties may receive consideration for providing
access 1o their data, Additional details refated to 2 Monetization System for Human Data are disclosed
in LLS. Pat, No. 62:834,131 filed April 13, 2019 and U.S. Pat. No. 62/912,210 filed October 8. 2019;

the entire disclosures of which is hereby incorporated by reference.

HUUI Iy & vartation, biological sensor data provided divectly to a web browser can be utilized
to intfluence one or MOKE CUICOMES Or gain ore or wore competitive advantages within a gaming
systent, The data may be prov‘étied directly to the gaming system via the web browser or accessed by
the gaming system once the data is provided o a web browser-based system, If & gaming systen
utilizes reat-world people or characters that share one or more characteristies of one or more real
world people, the system could wtilize at least a portion of the person’s realsworld sensor data or
artificial data, based in part on their reatsworld biological data, to influence the puteome of provide
the abilify to influence the vutcome through in-game purchases, acqaisitions, or achievements of any
simulated game played (c.g., sports video game, online virtual world game, group fitoess competition),
For example, if the user has a high-stress level or has an elevated heart rate {comparative io other users
who are alse playing a similag game or refative 10 their baseline heart rate), the one or more subjects
within the ganse may also experienee similar data-related responses {e.g., high stress level, elevated
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heart rate} which may provide an advantage, disadvantage or other indication to the user and/or the
one or more subjects in the game, The advantage, disadvantage, or other indication may be immediate
and/or for a specifie duration, mpandi_ng on {he game, the advantage may include bonus points, extra
strength, access to casier lovels of resistance on a bieyele (for example, 1n a cveling class in which vou
are competing with other subjeets), and the fike. Disadvantages within the game may include points

3

tost, a decrease i energy level, more sesistance applied to the pedals on a subject’s bicycle (for
example, in & cycling ¢lass i which you are competing wilh other sabjects), and the like. Stmilarly,
the indication of & user’s various biological-based animal data readings may include a viewable portal
that provides various biological-hased animal data readings of the user within the game. Use cases
mclude flight simulations, military simnlators, medical simmlators, high-frequency trading programs
that monifor how traders resct in any given sitoation related to the financial markets, sports video
games, fitness classes, everyday wellness monttoring as part of a2 competition, and the like o
understand user behavior and other indicators. As an example, if @ user is playlng a web browser-
based shooting gamie, demonsteating rsal stress or an clevated heart rate may make the shooter zoom
fens within the game less steady, On the other hand, showing peak bimk}giml activity {e.g,; steady
hands and steady heart rate) may provide the user and their corresponding character or subject in the
game {e.g.,; shooter) with an advantage within the game. These biological data-based animal readings
{e.g.. real-time heart vate} may be viewed by one or more opponents or third pasties. upon which tactics
may be created to put the opponent at a disadvantage (¢.g., clevate the opponent's real-time heart rate
and weaken the opponent in some way within the game}, feedback may be provided, a reward or other
consideration muay be given, etc: In a refinement, the web browser-based systom may enable a user of
a video game or game-based system io purchase antificial data based upon at least a portion of the
sensor data collected by the video game or game-based system. This data may be utilized, for example,
to gain an advantage within the ganie. {n the context of a sports video game, the type of artificial data
based upon real sensor data that may be purchased within a gsme may include an ability io run faster,
Jump higher, have longer encrgy Hife, hit the ball Tarther, or an increase i energy level, which may
provide a greater likelihood of winning the game, The type of artificial hiological data pravided may
also include providing one or more speeial powers {6 the one or more subjects within the pame, with
the one or more special powers uiilizing at least one related characteristic to the biological data, which

may be dertved from one or more simulations,
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{052) The web browser-based system may also include real-world fitness or wellness
applications or programs, including personalized or group fitness classes {e.g., cycling, cross-fit), in
which users that are providing at least a portion of their biological sensor data direetly to a web browser
{e.g.. heari rate data) can gain a competitive advantage or other consideration compared fo other users
within the class {e.g., more rest period, win a free class-based on physictogical-based success metties,
win free prizes based on the most “energy” exerted mthe class). Compavative biological metrics may
be visually displayed for cach user via the web browser-based system in order fo determine who 18
performing the best in any given ¢lass. In addition, the web browser-based system may be utitized for
a wide variety of fitness and personal health/wellness-related opportunitics. For example, an
application ard a transmission subsystem attached o or infegrated with hardware of a fiteess maching
{e.g., treadmill) may communicate with one or more sensors on a sabject vig a web browser-based
system to ageregate all sensor data into a single connection application for real-time or near real-time
display of ope or more biological metrics, In another example, € gym or finess studio. may provide
biotogical data via a web-browser based systeny. In another example, 2 fitness maching with an
integrated display may utilize a web browser-hased systen: to collect bicl ogical sensor data and create
aid/or provide one or more biofogical insights based upon collected binlogical sensor data to its one
or mare users during or aller a workout (e.g., providing “performance zones” which are based upon a
user’s mnmum and neaximum heart rate zones). In g refinement, the fitness machine with computing
capabilities may take an action that will adfust the workout based upon the collected biological data
{e.g., if the machine deterntines via the web-browser based system that a- user is not working out hard
enough or exerting too much energy based on biological data such as heart rate or a derivative such as
performance zone, lhe fitness xstlael'ifne may adjost the difficulty or speed in order to increase or
decrease the difficulty of the workout for the user). In a variation, a fithess insteactor or “smant”
equipment {e.g.. equipment with one or more computing capabilities) may take an getion that will
adjust the warkont based upon the collected biological data {e.p,, if the instructor ar “smart” equipment
determiings via the web-browser Based system that & user 18 hot working out hard c:rmugh of exerting
too much energy based on biological data such as heart rate or a derivative such as perfo'i‘}:naﬂca 2one,
the tnstructor or “smart” equipment nay adjust the difficulty or speed in order to increase or decrease
the difficalty of the workout for the wser). In a relinement, one or more users may receive
consideration {¢.g,, money, gift cards) for sllowing & third-party to purchase aceess 1 their fitness
data. Users may have the ahility Lo opt-in or opt-out prior to, or after, a workout,
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{053] Inanother example, at least a portion of the biolpgical sensor data provided directly to
a hrowser andéor its one or more derivatives (e.g., artificially-generated data, sggregated insightsy can
be uillized within a wide range of arcas including 'hsailh-»moﬂitoting (construction, municipal, oil &
gas, hospitals; rehabiditation facilities, general wellness) and personal or group wellness, For example,
crabling direet biological sensor communication to a web browser-based system may provide real-
timae or near-real-time feedback in the conlines of one or more subject’s homes, in an automobile or
autopomous velicle, in an awcraft, or other arcas where a web browser may be accessible. In a
refinement, at least a portion of the biological sensor data provided dirgetly to a web browser and/or
its one or more derivatives {e.g., simulated data) is provided to, or accessed by, a third party andior
multiple parties. For example, ong or mote subjects may choose t send at feast a portion of their
biclogical sensor deta to a third-party medical or health-related organization direetly (e.g., doctor,
hospital, insurance) via a web browser-based system to obtain real-time or near real-fime foedback
related to the sersor data, Medical professionals may access real-time information via a web browser
remotely from one or more patients that are in different locations, The information may be pﬁox«iéeéi
to @ web browser-based portal controlfed by & third party (e, the dogtor or hospital) or by the
individual {which is then accessed by the medical professional or hospital). In another example, one
or miore subjects may choose to send al least a portion of their biological sensor data to an insurance
company directly via a web browser-based system daring a physical or other medical-related
examination to have a premivm adjusted and/or receive a benefit. In vet another example, one or more
subjects may choose to send at least a portion of their biological sensor data (o a third-party analytics
compaity via & web browser (o be able to create one or more insights derived from at least a portion
of the biclogical sensor data for the benefit of ihemselves (e.g., receiving feedback about their own
health status via the web browser or other application) or a third party (e.g., providing the biological
sensor data directly via a web browser to a pharmaceutical company that is monitoring the effects that

a particulsr drug may have on any given subject).

10054 Advantageousty, the bivlogical sensor data collected by the web browser may be
accessed simulisneously by one of more pmies in diflferent locations andior frém mu‘lti;ﬁ@ computing
devices, For cxample, a web browser-based system may be utthied in a medical or chinical setting
whereby the system is collecting the patient’s real-time vitals while being acoessible by doctors or
other medical professionals in multiple Ibcations and/or from multiple conputing devices via the web

browser. fn another example, a nuilitary organization may want to access the real-time vitals of its
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soldiors from multiple locations and’or frons muliiple computing devices. In another example, a fitness
instructor or fitness orpanizalion may wand to access the real-time vitals of its one or more users fron
nauitiple locations and/or from multiple compuling devices. Tn another example, & sporis lgam may
want to access the real-time bielogical data of 1ts athlctes from multiple locations within & venug via
the web. In yet another example, a sports beiting applicalion may provide real-time bivlogical data as
a serviee lo its paying customers that are accessing the data Trom multiple locations and/or from

witiple computing devices.

HUTRR In 2 refinement, dilferent functionalities performed within the connection application
ntay be executed on sgparale compuling devices and/or within multipte browsers, For example, a
doctor or other medical professional may access a patient’s profile within a web browser executing
the commection application and change, adjust, or modify one or more sensor settings while the user s
sireaming data from one or more sensors fo the web browser-based conmection application,
Advantageousty, this may ocour via sccess to the connsction application i a separate web hrowser,
or In & sepdrate connection application wtilized by the doctor that communicates with the web-browser
Basad apl_;xlicg;i-ianﬂ Comnumication may not necessarily need o be real-time and can ocur &t different
tinzes. For example, a doctor or other medical professionat may go tnte the connection application to
change a setting (or d patient (... a dosage of a specific drug administrated by 4 sensor. a sanipling
rate of & specific sensor, a frmware update). When the patient loads the connection application into
the web browser, which may occar at a later time, the changed setting will be conmmunicated to the
sensor, and the selting wifl be changed. In a refinement, the doctor or other medical professional nmay
take control of the user’s conuection application, gither via a web browser or other mechanism to
control the computing device (e.g,, screen share, mﬁer apphication} and change iﬁﬁ?ﬂﬂ@ OF HIOTE Sett,.in g8
on the user’s browscr-based connection application. For example, if a medical professional is
monitoring an athlete on a treadmill remolely and the athlgte has multiple sensors on his body, the
medical professional {e.g., docior) may adjust the settings on- her/lis computing device via a
mechanisny that enables control of the athlete’s web-browser based contputing device, providing the
doctor with access to the connection apphication r@il’ﬂﬂiﬂy, This may ocgur in g separate browser (6.8,
il the doctor is using a browser), within the same browser (if using a sereen share function or other
control that enables the doctor 1o access the athlete’s web browser), or using another connection

application that communicates with the browser-based connection application utilized by the athlete
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{e.g., a nov-browser based application that enables conirol of the browser-based connection

application).

§0§5€§ In a refincment, ong or more users can access 8f least a portion of the one or more
streamed data readings and/or its one or more derivatives via two or more computing devices. For
example, 8 patient may streant physiological data readings {e.g., heart rate, blood pressure} from one
OF more sensors worn by the patient o the web browser-based connection application, which i3 also
accessed by her'his medical professional that is viewing the same information but on a separate
computing device. This information may be viewed by the medical professional simulianeously as the
data is being streamsed to the connection apphication (.., in teal-time}, in near real-time, or at a later
date (e.g,, the patient streamss the daia to the system in the moming, and the medieal professional vicws
the data in the afternoon), Advantageousty, this information may &lso be viewed by one or more third

parties {e.g,, the doctor) in & non-browser-based connection application.

sy In another refinement. one or fore actions are initlated or progranined 1o occur within
the browser application via two or more computing devices, at leagt one of which utilizes the browser
application and receives a portion of the streamed data from the one or more sensors: For example, a
patient may take an action o add a sensor or siream ihew physiclogical data readings (e.g;, heart raig,
bload pressure) from one or more sensors 1o (he web browser-based connection application, while the
dactor or other medical professional may take a separate action {e.g.. change oue or more of the sensor
settings or functionality) on a separate computing device within the browser-based connection
application. Different functionalities that are fittated or programmed to oceur within the browser-
hased connection application can also oceunr utilizing different platforms. Advantageously, the doctor
or Dﬂlel’ medical p‘l‘,‘(}fess{‘s;&nal may be able to change the one or mote sensar seitings {or take any
action) in a non-browser-based connection application, which would communicate with the browser-
based connection application to take the one or more actions. The web browser-based connection
application could also be setup like a Master/Slave comnuumication provess whereby the patient’s web
brosser<based connetion application (Stave) is controtied by the doctor/medical professional or ather
thi‘:rd party -{‘ﬁ\zi&z‘ste:}_, which may be a web browser-based conneetion applicaiion, a non<weh browser-
based connection application, or other control mechanismy. Depending o the sefup, the patient may

need © take one or more steps to accept the doctor/medical professional’s (or third party) changes,
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{0058] In anpther relinentent, one or more commands are initiated o af least one computing
device that is not in direct communication with the one or more sensors. For example; one or more
sensor seilings/parameters/functionalitics can be changed, adjusted, or modified within the browser-
based comnection application through & compuiing device that is not in direct communication with the
one or more sensors, This may cccur via the connection application, a separate application, or other
control mechanisms. In a variation, the computing device providing the one or more commands may
not be programmed to diveetly communicate with the one or more sensors. fn another variation, one
or more users access the connection application within a browser frons two or more computing devices
simultanicousty, with one or move computing devices programmed to cotitrol, change, and/or modify
one or more sensor settings within the one or more browser-based conngetion applications on the one
or more other computing devices. For example, the web browser-based system may include research
and clinical applications or prograns, where there is'a need t0 control an enfite progranm (or partial
seoped for a gronp of individuals. Similar to a Master/Stave setup, a full program may consist of the
web hrowser of the “parent” computing device that contrals all web browser ssttings and fimetions of
the “children” computing devices and its associated sensors for use during a pre-defined session or
multiple sessions over a set period of time {e.g., week, mouth, years. For example, the ability for a
“parent” to controt the functions and seitings of the “children™ web browser, comiputing device and
associaled sensors enables g reseavch or clivical study o dictate the specilics of the program in reat-
time and adjust things as needed instanily and provides a level of control over a subject group. Ina
refinement, control, change, andior miedification of the one or more sensor sottings within the
connection application via the one or mors browsers is programmed 0 oceur for a single user, a subset
of users, andfor all users of the connection application. For example, an adnyinistrator of a program
may oaly want to adjust the sensor seftings on a subset of users within fheir wob browser-hased

application whils not adjusting the setiings for another group.

IS White multiple ysers wearing ong or more sensors can stream their data to a single
connection application wathin # single web browser, anothicr advantage of the system is that two or
more sensors can communicate with the connection applicati;}ﬂ simultangously through multiple
computing devices or multiple browsers. For example, 0 a remote fitoess class featuring 20
parlicipants, sach yser may be streaming one or more physiological parameters (e.g., heart rale,

respiration rate) to the browser-based connection application on cach of the 20 individual computing
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devices, which may then be viewed in real-time and simullancously by the fiiness coach through the

browser-based connection application;

U] In ancther refinement, ong or wore sensors cominunicate ‘with the connection
application via a plurality of browsers or computing devices. In many nse cases, communicalion does
notocear at the same time and ocours in succession and/or intermittently, For example, an organization
that operates a nultitude of equipment (.., frucks, eranes, [arm equipment) that includes a computing
device and programmed to employ multiple, interchangeable individuals o operate each equipment
may want to continuously monitor one or more data readings of cach individual, a subset of
individuals, or all the individuals as they operate gach pquipment, regardless of which equipment they
are operating. By wtilizing a web browser-based communication on or nearby the equipment with ong
or more on each of the individuals, and potentially on other subjeets (e.g., the machinery/equipment )
that are in communication with the connection application via a plurality of web hrowsers or
computing devices, the system will cnable seamiess data collection for the organization and its
employees. The system may be a single computing devies comprised of muliiple hardware
components that diﬁ_&.ﬁplay the connection application via 4 web browser and communicate with the one
or more sensors, or nuliiple computing devices, cach with their own ability to display the connection
application via the web browser. In a refinement, an organization or individoals within an organization
with matiiple emiployees in multiple locations can have alerts and notifications sent {o a variety of
agencies {e.g., corporale, fire depariment, hospital, paramedics, emergency condacts) in the event that

)

any given subject’s reading reaches a pre~defined threshold that would trigger such an alert (e.g., heart

rate over & pre-defined threshold for a pre-defined period of tine for a speeific activify).

{0061} In addition to being operable o communicate with biological SeNSOS, ﬂ‘iecﬁnﬂecﬁ@n
application may alse be progranuued fo transmit one or more commands 1o otie or mote wireless
communication-enabled sensors that oulpul non-biological data, with the one of more non-biclogical
sensors programmed to take one or more actions based on the one or more commands, A nons
biotogical sensor could provide video data (¢.2., a webcam or camera providing & video and audio feed
of one or more users) from which no iﬁig}l@agiqeii data can be extracted, environmental data {e.g.,
humndity, teniperative), audiory data from which no biological data can be extracled, data derived
from non-subjects such as foree, prossure, fluid level, flow, and ambiens light, and the like, Sensors
that output non-biological data may or may not be wearable, can fake & variety of forms, and could
include any form of hardware with a computing device inchuding AR/VR systems, machines, reliots,
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SUBSTITUTE SHEET (RULE 26)



WO 2020/168045 PCT/US2020/018063

and the tike. Advantageously, the one or more non-biological sensors, computing device, transmission
stbaystent, server, and the display device, or a combination thereof, muay be housed within, attached
io, or comprise the same unit. In a refinement, ihe connection application is aperable fo receive at loast
a portion of non-bivlogical data from one or more sensors, with the data being displayed, at least in

parl, within the browser-based conneetion application.

{62} Figure 10 tlusirates an exemplary display page for demonstrating both an ability to
provide a sensor putpulling non-biological data with a command (and the sensoy taking an action based
upon the command), as well as an ability to receive and display the streamed data within the browsers
based connection application trom a non-biglogical sensor. In this example, a user {e.g,, doctor or
other medical professionals) of the connection application may want to view {via video} another user
“of the connection application {¢.¢., & paticni) who is also wearing a biological sensor. The video
provided by the webcam, which is data compnised of images and audio files that are digitally
transmitted, is received by the connection application and rendering for the docter or other medical
profossionals 0 see. A medical professional or other users may, for example, send one or morg
commands to-the camera (e, turn on) prior 1o seeing the user; or send ong or more conmands {e.g.,
maneuver the camera to ook at differeat parts of the body to sure the one or more sensors are on
correctdy) using fanctionatity 90 while viewing the patient and their one or more biological readings,
Advantagepusty, the doctor or other medical professional may utilize a different window or terminal
within the connection apphication to control, adjust, and/or modify any given sensor sciting. As in
previcas examples, the display may not be visual. In the case of an audio sensor, the display within

the browser-based application may be a streamed andio file.

3'{3{}63‘} In another example, a manager of the research or ciim'calj: study may have the ability to
view ong or all of the subjects via a carnera-based video feed as well as all of their metrics and seitings
for each sensor, The camera may be integrated into the compuiing device being used to display the
browser-based application or may be a separate component, The video may be real-time or may be
captured and recorded for viewing at a later time. The one or more subjects may also have the ability
fo view the manager {6 admi.r}‘f:&irfimr} far two-way video communication, In another example, a
doctor or other medical professional may provide a command to arobotic aro directly via the browser-
based connection application in order to perform a specific task (g.g., for the arm o move or take an
action daring surgery) while the patient’s biotogical readings are being monitored, or an operator of 3
manufacturing plant may provide one or mere commands (o a machine to perform a specific task frony
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a remote location via the browser-based connection application. In asother example, a command may
be provided from a browser-based connection application for a robot or maching to take one or more

actions on behalf of a subject.

{ioad] While exemplary cmbodiments are deseribed above, it is not intended that these
embodiments deseribe all possible forms encompassed by the claims. The words used in the
specilication are words of description rather than Hsitation, and it is snderstood that various changes
can be made without departing from the spirit and scope of the disclosure. As previously described,
the features of various embodiments can be combined te formt further embodiments of the invention
that may not be explicidly described or illustrated. While various embediments could have been
descrihed as providing advantages or being preferred over other embodimenis or prior art
implententations with respeet to one or more desired characteristics, those of ardinary skill in the art
regognize that one or more Teatures or characteristics can he compromised to achieve desired overall
system gitribuges, which depend on the specific application - and im;pﬁlexm:ntaii.cm. As such,
embodiments deseribed as less desirable than other embodiments or prier art implementations with
respect to one or more characleristics are not outsids the scope of the disclosure and can be desirable

for particular applications.
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WHAT I8 CLAIMED 18:

1. Abiological data fracking system comprising:

one or more wircless commmunication-erabled data sengors;

a computing device wcloding a network connection and a browser application; and

a connection application executing within the browser application, the connection
application configured to cstablish one or more wireless communication Hnks with cach of the one or
more wireless communication-enabled data sensors, receive one or more dala streams [rom the oneor
more wireless communication-enabled data sensors, and display, via the browser application, one or

more data readings derived from, at feast in part, the streamed data,

2 The biological data tracking system of claim 1 further comprising a server
configured to recetve af least a portion of the pne or more data streamss via the netwark connection and

comipute {he one or more data readings,

KR The binlogical data tracking system of claim 2 wherein the server is fusther
configured to transwmit the connection application to the brawser application in respanse to a user

accessing a web page.

4, The biological data tracking system in claim [ wherein one or more users
accass at least a portion of the one or more data streams, the one or more data readings, and/or its one
or more derivatives via two or more compuling deviees.

5. The biolcigieaidata tracking systemn in elaim 1 wherein one or more actions are
initiated or programmed to cecur within the browser apphication via two or more coniputing devices,
at least one of which ytilizes the browser a pplication and is operable to receive at least a portion of the

one or more data streams from the one or more wircless communication-cnabled data sensors.

5. The biological data tracking system of claint | wherein the one or more wireless

communication-enabled data sensors includes at least two different types of sensors,
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7. The biological data tracking system of claim 6 wherein the at least two differen
types of sensors commumicate with the conmection application using different communication

jnterfaces,

&, The tiological data tracking system of claim 6 ‘wherein at least one reading of
the one or more data readings s derived from one or more data streams from the at feast two different

types of sensors,

9. The biological data tracking svsiem in claim | wherein at least a portion of the
one or more data readings andiot its one o more derivatives are generated or adjusted, at least in past,

by onse or more aificial itelligence or machine learning technigues,

10, The bivlogical data tracking system in ¢laing | wherein at least a portion of the
o or more data readings and/or it one or more dedvatives-are used (1) to formulate ane or more
sivategies; (3} lointorm ofe or more users to take one or mare actions; {3} as one or more values upot
which one or more wagers are placed: (4) to caleulate, siodify, or evaluate ong or more probabilitics
or odds; {5} to ereaie, cahance, or madify one or more products; (5) as one or more data sets or as part
of another one or more data sets utitized in one or mose simulations, computations, or analyses; (7)
within one or more simulations, an output of which directly or indirectly engages with one or more
users; (8) as an inpit in one or more media of promotions; (9) within ong or more browser-based

gantes; or (10} to mitigate or prevent one or more risks,

11, The biological data tracking system of claim 1 wherein the connection
application is further progranumed {o fransmit one or more comnands 1o a renoie-controlisd device
and/or to the one or more wireless conmmunication-enabled data sensors to change, adjust, andéor

modify onc or more scnsar seitings,

12, The biological date tracking system of elaim 11 wherein the ong or more

commands change, adjust, and‘or modify adminisiration of ane or more substances.

13, The biological data tracking system of claim 12 wherein administration of one

or more substances is deternmned, at least in part, via one or more calculations, computations,
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predictions, estimations, inforences, observations, or forecasts that that atitize at least a portion of ong

or-more data readings andforits one or more derivatives.

14, The bological dala tracking system in claim 1 wherein the one or more
commands are tnitiated onat least one computing device that s not 1 direct communication witlithe

one or more wireless communication-enabled data sensors,

15, The biclogical data tracking systera in claim 1 whegein two or more seasors
comnwicaie with the conngetion application simuitancousty through naitiple computing devices

and/or multiple browsers.

16, Thebiological data tracking sysiem of claim | wherein the one ot more wireless
communication-cnabled data sensors communicate with the consection application via a plurality of

browsers andior contputing devices.

17, Thebiol ogi;:a‘i. data tracking system in claim 1 whereis one or more users aceess
the connection application front two or maore computing devices sinwlitaneously, with one o more
computing dovices programmed o change, adjust, and/or modify one or more sensor seltings within

the connection application en other computing devices.

18, The biological data tracking system in elaim 17 wherein change, adjustment.
and/or modification of one or more of the sensor seitings within the connection application via ong or

more browsers occurs for 4 single user, a subset of users, and’or all users,

19, The biclogical data tracking systemy in claim 1 wherein the connéetibn
application is futher progranmmed {o tragsnuf one oy more comntands to-one or more sensors that
cutput at least a portion of non-biological data, with fhe one or mote sensars programmed to take o

or niore avtions based on the one or more commands provided by the connection application.

20, The biological data iracking systemr In ¢laim 1 wherein the connection
application is further programmed to receive at least a portion of non-bivlogical data from one or more

sensors, with data being displayed, at least in part, within the browser application,
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21, The biplogical data tracking system of claim | wherein the connection
application is further configured to establish one or more communication links with one or more wired

SERSOFS

22, Abiological data tracking system comprising:

a conneetion application, exsculable within & welb browser, programmed to establish
one or more wirgless communication hoks with a plurality of wireless conwmunication-enabled
Sensors, receive one or more data streants from the plurality wireless communication-eriabled daty
sensors, and display one or more readings derived {rom, at least in past, the one or more data streams;
and

a seryer ‘configured to lransmit the connection application to the web browser in

Tesponse 1o 8 user accussing a welbs page,

23, The biological data tracking system of claim 22 wherein:
the connection appl.icati on lransmits the one or more streams of data to the server: and

the server calonlates the one or more readings,

24, The biological data tracking system of claim 22 wherein the plusality of

wireless communication-cnabled sensors includes at feast two different types of sensors.

25, Thebiological data tracking system of claim 24 wherein the two different types

of sensors communicate with the connection application wsing different contmunication interfaces.

26, The biological data tracking system of claim 22 wherein at feast onge reading of

the readings 1s derived from one or more data streams from two or more different sensors,

27, The biclogical daia iracking system of claim 22 wherein the connection
application. is further programnied 0 tragsimit ong or-more commands 10 a subset of the plurality of’

wireless communication-enabled sensors to change, adjust, and/or modify one ot more sensor settings.

28, A method of tracking biological data comprising;
transmitting a connection application fron: a server to a browser in response o & user
aceessing a web page;
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detecting, via the connection application, ong or more wireless communication-enabled
SCRSOTS;

cornecting, via the connectian application, to the oue or more wireless communication-
engbled sensors

wirelessly receiving, via the connection application, one or more data streams from
each of the one or piore wircless comnmnication-enabled sensors; and

displaying, within the browser, one or move readings derived from at least a portion of

one of the data streams.

29, The method of elaim 28 further comprising:
transmiitiing the one or more data streams from the browser to the server; and

transmitling the one or more readings from the server 1o the browser.

30, The method of claim 28 further comprising sending one ¢r more eonmmands
from the connection application to the ong or more wireless. communication-enabled sensors: 1o

change, adjust, anddor modify at least one sensor seiting,

31, - The method of claim 28 whereiny the one of amore wireless commuitication-

cnabled sensors mncludes at least two different types of sensors.

32, The method of claim 31 wherein the at leasi two different tvpes of sensors
transmit one or more data sireams lo the conneciion application using at least two different

communigation interfaces,

33, The method of claim 2§ wherein the one or more readings are derived from one

or more data streams front more than one $ensor.
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