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57 ABSTRACT

A system is described herein that comprises a communica-
tions device periodically transmitting a radio frequency
signal, wherein the periodically transmitted signal includes
data. The system includes a receiver detecting the periodi-
cally transmitted signal, the detecting including measuring
strength of the periodically transmitted signal, the detecting
including using the signal strength to provide a first estimate
of the receiver’s distance from the communications device.
The system includes the communications device comprising
at least one location sensor for determining an additional
distance indication, wherein the data includes the additional
distance indication. The system includes the receiver per-
forming a function when the first estimate meets at least one
criterion and when the additional distance indication indi-
cates a first state.
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1110
N\

placing a wearable device on a subject that is mobile within a premises

1120
N

placing communications modules at one or more locations in a premiseswherein
each communications module periodically transmits a unigue number, wherein
an application running on a processor of a computing platform detects and stores
each unique number of one or more communications modules selected from the
at least one communications module, wherein the communications modules,
the wearable device, and the application are communicatively coupled through
wireless communications

1130
Y

Organizing linking information by linking each unigue number of the one or more
communications modules selected from the at least one communications module
with a distance value and a function, wherein the organizing comprises the
application organizing the linking information and transmitting the linking
information to the wearable device

1 140\

The wearable device detecting a transmission of a communications module of
the one or more communications modules :
11 50\ '

The wearable device using information of the detected transmission to identify the
unigue number of the communications module and to estimate a distance from the
wearable device fo a location of the communications module

1160
\

The wearable device using the linking information to identify the function and
distance value corresponding to the communications module

1170
\

The wearable device performing the function when the estimated distance
meets at least one criterion with respect to the distance value

FIG. 11
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at least one communications module, a wearable device, and an application running on a
processor of a mobile computing device, wherein the at least one communications module, the
wearable device, and the mobile device application are communicatively coupled

!

at least one application running on one or more processors of a server remote from the at
least one communications module, the wearable device, and the mobile device application,
wherein the at least one application is communicatively coupled with the at least one
communications module, the wearable device, and the mobile device application

v

placing each communications module at a location in a premise$, wherein each
communications module periodically transmits a unique number, wherein the mobile device
application detects each unique number of the at least one communications module

J

the mobile device application organizing linking information, the organizing linking
information comprising linking each unique number of the at least one communications module
with a function, wherein the mobile device application transmits the linking information to the

wearable device

the wearable device detecting a transmission of a communications module of the at least
one communications module, the wearable device using information of the detected transmission
to identify the unique number of the communications module, the wearable device using the
linking information to identify the function corresponding to the unique number, the wearable
device performing the function when at least one criterion is met

|

the wearable device transmitting premise information to one or more of the at least one
application and the mobile device application, wherein the premise information includes

information of the performed function
J

one or more of the wearable device, the at least one application and the mobile device
application using the premise information to determine a need of the subject wearing the
wearable device

Figure 13

US 2019/0150404 A1




Patent Application Publication May 23, 2019 Sheet 11 of 22 US 2019/0150404 A1

\L\\‘j at least one communications module, a wearable device, an application running on a
processor of a mobile computing platform, and a plurality of activity devices, wherein the at least
one communications module, the wearable device, the application, and the plurality of activity
devices are communicatively coupled through wireless communications

o e ; - -
\"W’ the at least one communications module including at least one environmental sensor,
/L wherein the at least one environmental sensor detects environmental sensor information of a
premise

0 l
‘g% placing each communications module at a location in the premiseb, wherein each
/L communications module periodically transmits a unique number and the detected environmental
sensor information, wherein the application detects each unique number of the at least one

communications module

i
%E%l% the application organizing linking information, the organizing linking information
%{} comprising linking each unique number of the at least one communications module with a
distance value and a function, wherein the application transmits the linking information to the
wearable device

we !

the wearable device including one or more sensors that monitor physiological and motion
L data of a subject wearing the wearable device

%& the wearable device detecting a transmission of a communications module of the at least
\ig‘% one communications module, the wearable device using information of the detected transmission
f"i/ to extract the detected environmental sensor information, to identify the unique number of the

communications module and to estimate a distance from the wearable device to the location of
the communications module, the wearable device using the linking information to identify the
corresponding function and distance value, the wearable device performing the function when
the estimated distance meets at least one criterion with respect to the distance value

l

\)\’)(\) the wearable device using at least one of information of the detected environmental

N\ sensor information, information of the performed function, and information of the monitored
/1\/ physiological and motion data to determine a need of the subject wearing the wearable device,

wherein the wearable device communicates with at least one activity device of the plurality of

activity devices to address the need through an action of the at least one activity device.

Figure 14
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L5t
a communications device periodically transmitting a radio frequency signal, wherein the
periodically transmitted signal includes data
3 <V Y

a receiver detecting the periodically transmitted signal, the detecting including measuring
strength of the periodically transmitted signal, the detecting including using the signal strength to

provide a first estimate of the receiver’s distance from the communications device

the communications device including at least one location sensor for determining an additional

distance indication, wherein the data includes the additional distance indication

A 4

the receiver performing a function when the first estimate meets at least one criterion and when

the additional distance indication indicates a first state

Figure 25
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SYSTEMS AND METHODS FOR
MONITORING A SUBJECT IN A PREMISES

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation in part applica-
tion of U.S. patent application Ser. No. 14/880,935, filed
Oct. 12, 2015, which is a continuation in part application of
U.S. patent application Ser. No. 14/741,159, filed Jun. 16,
2015.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not applicable.

THE NAMES OF THE PARTIES TO A JOINT

RESEARCH AGREEMENT
[0003] Not applicable.
BACKGROUND OF THE INVENTION
[0004] This section is intended to introduce various

aspects of the art, which may be associated with exemplary
embodiments of the present disclosure. This discussion is
believed to assist in providing a framework to facilitate a
better understanding of particular aspects of the present
disclosure. Accordingly, it should be understood that this
section should be read in this light, and not necessarily as
admissions of prior art.

[0005] As a result of work, school, and other obligations,
most pet owners cannot be with their pet at every moment
of'every day. However, some pets, due to various conditions,
behaviors, and circumstances, require some form of moni-
toring throughout each day or at least at particular times.
This is particularly true if an owner allows a pet to freely
roam a home premises in the owner’s absence. There is a
need to provide systems, methods and devices that track the
location of a pet in a premises and that monitor and guide its
behavior in such premises.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] So that the manner in which the present application
can be better understood, certain illustrations and figures are
appended hereto. It is to be noted, however, that the draw-
ings illustrate only selected embodiments and elements of
the systems and methods described herein and are therefore
not to be considered limiting in scope for the systems and
methods as described herein may admit to other equally
effective embodiments and applications.

[0007] FIG. 1 shows beacons deployed at various loca-
tions in a home premises, under an embodiment.

[0008] FIG. 2 shows the components of a monitoring
system, under an embodiment.

[0009] FIG. 3 shows an application interface providing
discovery options, under an embodiment.

[0010] FIG. 4 shows an application interface providing
configuration options, under an embodiment.

[0011] FIG. 5 shows a representative database entry of a
database stored in a collar device, under an embodiment.
[0012] FIG. 6 shows an application interface providing
configuration options, under an embodiment.

[0013] FIG. 7A shows a beacon defined interaction
between beacon and collar device, under an embodiment.
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[0014] FIG. 7B shows a collar defined interaction between
beacon and collar device, under an embodiment.

[0015] FIG. 8A shows a one way communication between
smartphone and collar device, under an embodiment.
[0016] FIG. 8B shows two way communications between
smartphone and collar device, under an embodiment.
[0017] FIG. 9 shows an application interface providing
user a selection among multiple beacons, under an embodi-
ment.

[0018] FIG. 10 shows a remote training application inter-
face, under an embodiment.

[0019] FIG. 11 shows a method of monitoring a subject in
a premises, under an embodiment.

[0020] FIG. 12 shows components of a monitoring sys-
tem, under an embodiment.

[0021] FIG. 13 shows a system for monitoring a subject in
a premises, under an embodiment.

[0022] FIG. 14 shows a system for monitoring a subject in
a premises, under an embodiment.

[0023] FIG. 15 shows an RF Beacon sending repetitive
transmissions, under an embodiment.

[0024] FIG. 16 shows the content of an RF Beacon data
packet, under an embodiment.

[0025] FIG. 17 shows example antennae patterns demon-
strating differing signal strength levels depending on the
approach angle of an RF Receiver relative to the respective
RF Beacon, under an embodiment.

[0026] FIG. 18 shows a transmitting RF Beacon in prox-
imity to various RF Beacons, under an embodiment.
[0027] FIG. 19 shows a dog with a collar comprising an
RF Receiver in an environment that includes an RF Beacon,
under an embodiment.

[0028] FIG. 20 shows a dog with a collar comprising an
RF Receiver in an environment that includes two RF Bea-
cons, under an embodiment.

[0029] FIG. 21 shows a dog with a collar comprising an
RF Receiver in an environment that includes an RF Beacon,
under an embodiment.

[0030] FIG. 22 shows a consumer operated smartphone
comprising an RF Receiver in an environment that includes
an RF Beacon, under an embodiment.

[0031] FIG. 23 shows a vehicle comprising an RF
Receiver in an environment that includes an RF Beacon,
under an embodiment.

[0032] FIG. 24 shows a wristband comprising an RF
Receiver worn by a cook in an environment that includes an
RF Beacon, under an embodiment.

[0033] FIG. 25 shows a system for enhancing RF Beacon
proximity determination, under an embodiment.

DETAILED DESCRIPTION

[0034] The demographics of pet ownership have been
changing. The size of pet dogs has been getting smaller, they
stay inside the home longer per day; if not all day. Both
young and older individuals are gravitating towards smaller
dwellings. Metropolitan living is becoming more popular.
As a result, apartments and condominiums in cities and
municipalities are easing their restrictions related to dog
occupancy in these smaller living spaces. Therefore, a
market is being defined based on the needs for these (but not
limited) to metropolitan pet owners.

[0035] Specifically looking at the needs of this demo-
graphic group, some of the more “rural” pet solutions do not
apply. Coupled with the new technology platforms available
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and the prevalence of smart phones and internet availability,
new solutions emerge. And in response to the general cry of
consumers for products with more features and benefits with
less complexity and “hassle”, the systems and methods
described herein answer that call.

[0036] Consider the reduced size of the pet’s home in the
metropolitan environment. The pet owners would like con-
trol of the pet’s allowable whereabouts (stay out of the
kitchen, ok in living room etc.), and knowledge of its routine
activities (when did she sleep and where?, did she bark?, did
she eat, drink and when? etc.). This disclosure provides for
the simple set up of a monitoring/tracking/detection/train-
ing/avoidance system, easy configuration of system compo-
nents, and optionally worldwide, real-time access to the
information.

[0037] The systems and methods described herein include
distributing pet beacons in a house at strategic locations to
provide monitoring/tracking/detecting/training/avoidance
functionality for pets. These devices are designed to peri-
odically transmit a unique identification code along with
functional parameters. Currently, such devices transmit sig-
nals for a distance of up to 70 meters. They are designed to
be either battery or line powered, are small and easily
located anywhere in the home. The individual beacons do
not have an assigned function under one embodiment. This
allows for simple activation and placement. Under one
embodiment, beacons send unique identification and health
status only (i.e. battery life). Under alternative embodi-
ments, beacons may also transmit minimum and maximum
signal strength values and other functional parameters.
[0038] The systems and methods described herein include
providing pet collar devices. Under an embodiment a pet
wears a collar that is designed to receive beacon transmis-
sions, and act upon and/or store the data transmissions. Pet
collar devices may also transmit beacon configuration data
and summarized collected data from all monitored beacons
to one or more smartphone receivers. The collar is also
capable of providing positive and negative reinforcement as
necessary utilizing a number of different stimulation tech-
niques.

[0039] Under one embodiment, beacons comprise Blu-
etooth® Low Energy beacons. Under alternative embodi-
ments, beacons comprise Bluetooth Low Energy peripherals
capable of RF connection. Further, collars may comprise
Bluetooth low energy enabled devices that function in a
manner analogous to beacons. Bluetooth low energy (BLE)
is itself a wireless technology standard for personal area
networks. BLE is targeted for very low power devices, i.e.
devices that can run on a coin cell battery for months or
years. Under an embodiment, Bluetooth enabled beacons/
devices may comprise Bluetooth integrated circuit imple-
mentations. Updates to embedded code of a Bluetooth
enabled device may be accomplished through firmware over
the air upgrades. Mobile device operating systems may
natively support the Bluetooth low energy wireless commu-
nications protocol. Such operating systems include iOS,
Android, Windows Phone and BlackBerry, as well as OS X,
Linux, and Windows 8.

[0040] A smartphone application is described herein that is
used to set up, and configure the in-home detection/moni-
toring system and configure its components. The smart-
phone application may also be used to monitor and control
beacons and/or collar devices and upload monitored data. As
one example, the smart phone application, when in range of
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either a beacon or a collar device may receive data from such
devices, collect the data and/or store the data. The smart
phone application may also cause action by a device such as
the collar or any beacon, manually or automatically. As
further described below, the application may wirelessly
signal the collar device to apply a corrective action, i.e.
apply a stimulus to the corresponding pet. When configuring
the system, the application may provide a simple user
interface for configuring the system, its components and
their functionality.

[0041] It should be noted that beacons, the pet collar
device(s) and mobile devices may both transmit and receive
data. Accordingly, each such component/device may serve a
dual function of transmitting and receiving/collecting data as
further described below. In the examples provided below,
beacons and pet collar devices are Bluetooth enabled but
embodiments are not so limited. Further in the examples
provided below an operating system of a mobile device
(running a smartphone application of the system described
herein) natively supports Bluetooth communications. Such
operating system also natively supports any other commu-
nications protocols as they become available.

[0042] Assume that a user implements the tracking/moni-
toring system within a one bedroom apartment premises/
home. Under such embodiment, FIG. 1 shows a home
premises featuring a plurality of beacons 110-170 distributed
by owner/user throughout the premises. FIG. 1 shows a
beacon 120 placed in a bathroom of the home. FIG. 1 shows
abeacon 130 placed in a bedroom of the home. FIG. 1 shows
a beacon 110 placed at a front door of the home. FIG. 1
shows a beacon 140 placed at a living room window of the
home. A beacon 170 may also be placed in a kitchen of the
home. It is of course possible to place a beacon just about
anywhere in, or around, the premises including in proximity
to the pet’s bed (beacon 160), food/water bowl (beacon 150)
or other locations that may require monitoring, e.g. pet
doors, furniture, outlets, etc. The dotted circles indicate the
RF energy emitted from each beacon. A solid circle 190
indicates a range or threshold distance from each beacon
configured be an “action” or “threshold” distance as further
described below.

[0043] FIG. 2 shows the components of a monitoring/
tracking/detection system under an embodiment. FIG. 2
shows mobile device 210 running a smartphone application.
The smartphone application is communicatively coupled to
collar devices 220, 230. The smartphone application may
transmit data to and control certain functions of the collar
devices 220, 230 as further described below. The smart-
phone application may also receive data from collar devices
as further described below. FIG. 2 shows collar devices 220,
230 communicatively coupled to beacons 240, 250, 260. The
collar devices receive data periodically transmitted by bea-
cons 240, 250, 260 and otherwise communicate with bea-
cons 240, 250, 260 as further described below. The smart-
phone application 210 may assign certain functionality
directly to beacons 240, 250, 260 and otherwise communi-
cates with beacons as further described below.

[0044] Asseen in FIG. 1, the beacons are indicated by dots
located in select areas in a one-bedroom apartment, for
example. A Bluetooth enabled beacon may periodically
transmit data including a unique identification number. A
Bluetooth enabled device, e.g. the collar device described
herein, may receive the periodically transmitted data, extract
the identification number and estimate the transmission’s
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signal strength (i.e. received signal strength indication or
“RSSI”). The collar device may then use the signal strength
to estimate a distance from collar device to the transmitting
beacon. The collar may be further assisted with its ranging
calculation by utilizing calibration data contained within the
beacon message. Further, the collar device itself periodically
transmits data including a unique identification number.
Under one embodiment, the collar device cycles between
“transmission” and “listening” modes. As one example the
collar device may periodically transmit data during a “trans-
mission” period and then simply receive incoming signals
from in range beacons/devices during a “listening” period.
The collar may shift between “transmission” and “listening”
periods in five second intervals. Under one embodiment,
beacons similarly shift between transmission and listening
modes.

[0045] Under one embodiment, the smartphone applica-
tion may provide an “easy to use” configuration interface. A
pet owner may initiate the application on a smartphone and
walk through a set up procedure using the configuration
interface. For example, such interface of the application may
provide click through buttons for “beacon” and “collar”
discovery modes as seen in FIG. 3. The user may under this
embodiment select “beacon” discovery mode. The interface
may then prompt the user to bring the smartphone device in
proximity to a transmitting beacon, i.e. within transmission
range of a beacon. In beacon discovery mode, the applica-
tion may use one or more mobile device operating system
APIs to detect incoming Bluetooth transmissions. The appli-
cation and mobile device detect the periodically transmitted
beacon signal and identify/store its unique identification
number. The mobile device may use strength of incoming
signal to estimate a distance from the beacon. Under one
embodiment, the application may only enable availability of
discovery mode in close proximity to the transmitting bea-
con. The user may repeat this process for each and every
beacon that the user wishes to deploy in the premises. In this
manner, the application learns the identification number of
each beacon deployed in the premises.

[0046] Continuing with this configuration example, a user
runs the same application on the user’s smart phone to
configure the collar device for operation. As indicated
above, an interface of the application may provide click
through buttons for “beacon” and “collar” discovery modes
as seen in FIG. 3. The user may under this embodiment
select the “collar” discovery mode. The user brings the
smartphone device in proximity to the pet collar device, i.e.
within transmission range of the collar. In collar configura-
tion mode, the application may use one or more mobile
device operating system APIs to detect incoming Bluetooth
transmissions originating from the collar device. The appli-
cation and mobile device detect the periodically transmitted
signals from the collar device and identify its unique iden-
tification number. The mobile device may use strength of
incoming signal to estimate a distance from the collar
device. Under one embodiment, the application may only
enable availability of collar device discovery mode in close
proximity to the collar device. The user may repeat this
process for each and every collar device that the user wishes
to deploy in the premises. In this manner, the application
learns the identification number of each collar device
deployed in the premises.

[0047] In this manner, the application may learn the
unique identification number of all premises beacons and the
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pet collar devices. It should be noted that FIG. 3 provides a
separate interface for discovery of beacons and collar
devices. However, the discovery mode interface may be
integrated into the workflow of beacon/collar configuration
interfaces shown in FIGS. 4 and 6 and further described
below. Note also that FIG. 3 provides Upload Monitor Data
allowing the option to trigger upload of data collected by
collar device to the smartphone.

[0048] A user may use the smartphone application to
configure the collar (or collars) for operation, i.e. to config-
ure “collar defined” functions or enable recognition of
specific “tag defined” beacons. The collar itself performs a
set of “active” and/or “passive” functions. Proximity to a
beacon triggers one or more such functions as defined by the
user with respect to the particular beacon. In other word, for
each deployed beacon the user defines a collar implemented
function triggered by the collar’s entry into a defined prox-
imity of a particular beacon.

[0049] FIG. 4 shows an interface allowing a user to
configure collar defined functions with respect to specific
beacons. This system of this embodiment comprises a single
collar and multiple beacons. Screen 410 shows a Beacon
Configuration option (described below with respect to FIG.
6), a Collar Configuration option, and an Upload Monitor
Data option. (The Upload Monitor Data Option of screen
410 provides the option to trigger upload of data collected by
collar device to the smartphone). A user selects under one
embodiment the Collar Configuration option and is pre-
sented with screen 420. At this screen 420 a user may select
Collar Parameters or Beacon Chooser. The Collar Param-
eters option introduces an interface (not shown) for config-
uring functional parameters of the collar such as correction
level. A user selects under an embodiment Beacon Chooser
and proceeds to screen 430 which lists the beacons available
within the system (e.g. door, kitchen, bath, bed, food). The
user selects the kitchen beacon and is provided a choice at
screen 440 between Add to Collar and Remove from Collar.
The user may select Add to Collar to associate the kitchen
beacon with the collar device. (The user may also select
Remove from Collar to dissociate from the collar device a
previously assigned beacon). After associating the kitchen
beacon with the collar device, the user sees screen 450
featuring Avoidance and Monitor options. A user may assign
the kitchen beacon an Avoidance function or a Monitor
function. After selecting Avoidance, the user manipulates
interface selections (at screen 460) to assign the collar a
stimulus function when the collar is within a selected range
(Level 1) of the beacon. Specifically the user selects a
negative stimulus (applied by the collar) as an avoidance
function and designates a corresponding range. The appli-
cation interface may provide various stimulus functions
(tone, stimulus, scent, etc.) and one or more ranges. Range
Level 1 for example indicates close proximity to a beacon.
Range Level 2 and Range Level 3 represent enlarged thresh-
old distances. After selecting range and function, the user
may be presented with another screen (not shown) allowing
user to designate permitted access times, e.g. times during
which the collar does not apply the designated function
when the collar device in within the designated range.
Embodiments are not limited to the functions and ranges
described in FIG. 4. In this example, the user simply directs
the collar to perform an avoidance function when the collar
is within a near range threshold distance of the beacon. Once
the configuration selections are complete for a collar/beacon
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combination, the application may prompt the user to bring
the application in proximity to the collar device. The appli-
cation may then transmit such configuration data to the pet
collar device which uses the data to build/maintain a data-
base which associates actions/functions with beacons (and
corresponding unique identification numbers and permitted
times). In this manner a user may assign functions to the
collar with respect to each beacon within the system.
[0050] FIG. 5 shows a representative entry in a database
which associates beacon identification number 510 with an
avoidance function 530 and threshold distance 520. The
representative database entry also includes start time 540/
end time 550 of the configured function. Such database may
associate values using a relational database scheme.
[0051] Continuing with this example, an operational pet
collar device approaches the particular beacon and crosses
over the configured threshold distance. During this event,
the particular beacon simply transmits is unique identifica-
tion number. The collar device receives the signal, identifies
the unique identification number, and uses signal strength of
the transmission to estimate a distance to the beacon. The
collar device then uses the identification number to perform
a database lookup to determine the assigned collar function
with respect to the beacon (e.g., a negative stimulus) and
conditions for its performance (e.g. location of the collar
device within a certain threshold distance and permitted time
of performance). In this example, the collar determines that
the function is delivery of stimulus and also resolves that the
estimated distance from collar to beacon is less than the
selected threshold distance (via comparison of estimated
distance with designated threshold distance). Therefore, the
collar device delivers the avoidance stimulus to the pet
wearing the collar device. It should be noted that threshold
distance may comprise distance from a location or a range
of such distances (including an upper and lower boundary).
[0052] In the example above, the assigned function com-
prises a user/collar defined function. In other words, a user
may assign functions to collar/beacon combinations. For
example, a user may wish to prevent a pet from jumping on
the user’s couch. Therefore, the user may assign a beacon
located near the couch an avoidance function, i.e. assign an
avoidance function to a collar with respect to such beacon.
However, a user may simply wish to know how often a pet
visits a water bowl in daytime hours while the user is away
from the premises, i.e. the user may simply wish to track the
location of a pet. Accordingly, a user may assign a beacon
located near the water bowl a tracking function, i.e. assign
a tracking function to a collar with respect to such beacon.
The user then assigns the collar device the tracking function
via the application in the same way the avoidance function
is assigned (as described above). When the pet collar device
is within a threshold distance of the beacon (and once the
collar device processes conditions for performance of the
assigned function based on beacon/function/distance/time
parameters), the pet collar device simply logs location data,
e.g. the occurrence of a threshold crossing, the time of a
threshold crossing, duration of pet’s proximity to a beacon,
etc.). The tracking beacon may under an embodiment also
administer a positive reinforcement such as a positive tone
if so configured by the user.

[0053] The flexibility of the system is evident in view of
a second pet collar device. Within the same monitored
premises, the configuration process described above may be
used to assign functions to a second collar device with
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respect to the same set of beacons. This set of functions may
be entirely different than those assigned to the first collar.
This is possible due to the fact that beacons merely transmit
identification numbers while the collar devices detect/ex-
tract the identification numbers and then resolve/perform a
user defined function based on configuration data stored in
a collar specific database.

[0054] In contrast to “user defined” functions, a user may
also dedicate a specific beacon to a particular task. For
example, a user may use the application interface during
setup to assign an avoidance function to a beacon directly.
An example of directly configuring a beacon defined func-
tion using a smartphone application is provided below. A
user initiates the smartphone application which under one
embodiment provides an interface for assignment of func-
tions directly to beacons. FIG. 6 shows a screen 610 fea-
turing Beacon and Collar Configuration options as well as a
Monitor Data option. For example, a user may select the
Beacon Configuration option shown in FIG. 6. The interface
may then present at the next screen 620 all discovered
beacons, i.e. up to “n” number beacons discovered via the
process described above and as seen in FIG. 6. (It should be
understood that Beacons 1-n may be replaced by the names
of the monitored locations, e.g. kitchen, door, window, etc.).
A user then selects a particular beacon (e.g. beacon 2) and
then views configuration options at screen 630 for the pet
collar with respect to the selected beacon. Screen 630 shows
Avoidance and Monitor options which represent options to
assign an Avoidance or Monitor function to the beacon. (The
Collar Defined option provides the option to designate a
beacon as collar defined which means that the beacon’s
interaction with a collar device is governed by configuration
data maintained by the collar device as described above with
respect to FIG. 4). The user may under an embodiment
designate an Avoidance function at screen 630. The user is
then presented at screen 640 with range and action options
as seen in FIG. 6. The user manipulates interface selections
to assign the collar a stimulus function when the collar is
within a selected range (Level 1) of the beacon. Specifically
the user selects a negative stimulus (applied by the collar) as
an avoidance function and designates a corresponding range.
The application interface may provide various stimulus
functions (tone, stimulus, scent, etc.) and one or more
ranges. Range Level 1 for example indicates close proximity
to a beacon. Range Level 2 and Range Level 3 represent
enlarged threshold distances. After selecting range and func-
tion, the user may be presented with another screen (not
shown) allowing user to designate permitted access times,
e.g. times during which the collar does not apply the
designated function when the collar device in within the
designated range. Embodiments are not limited to the func-
tions and ranges described in FIG. 6. Once the configuration
selections are complete for a beacon, the application may
prompt the user to bring the application in proximity to the
beacon. The application may then transmit such configura-
tion data (including function data, distance data, and per-
mitted times data) to the beacon. The beacon encodes the
particular configuration data into packets for inclusion in the
beacon’s periodic transmissions. Accordingly, the beacon
periodically transmits both its identification number and the
configuration data to devices within its range. In this manner
a user may assign a function directly to each beacon within
the system. Under an embodiment, the application also
transmits the unique identification number of the particular
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configured beacon to the collar device. In this manner, the
collar device may monitor incoming beacon transmissions
and confirm that the beacon is part of the configured system
under this embodiment.

[0055] As indicated above, a user may use the application
interface during setup to assign an avoidance function to a
beacon directly. During set up operations, the application
transmits such configuration data to the specifically tasked
beacon. (It should be noted beacons not only transmit data,
they may also receive and store data from other beacons or
devices). The transmitted data includes “function data”
(which encodes the particular function in data packets for
inclusion in the beacon’s periodic transmissions), threshold
distance (and permitted time data under an embodiment).
The application may also send the beacon’s identification
number to the collar device which stores such information.
Accordingly, the beacon periodically transmits its identifi-
cation number, the function data, and a threshold distance
(and permitted times under an embodiment) to devices
within its range. Under this example, the pet collar device
may approach the beacon transmitting the identification
number and corresponding data. The collar device then
extracts the identification number, the “function data”, dis-
tance data (and permitted time data under an embodiment)
and uses the signal strength of the transmission to estimate
distance from the beacon. The collar device may match the
identification number to stored beacon identification num-
bers to ensure that the particular beacon is part of the
configured system, i.e., that the collar device should pro-
ceed. The collar device may then match “function data” with
function type, e.g. avoidance, tracking, etc., using embedded
code within a pet collar. Alternatively, a smartphone appli-
cation may transmit such data to the collar device during set
up operations. Under this example, the function data corre-
sponds to an avoidance task, i.e. delivery of negative stimu-
lus. The collar device then resolve whether the device is
within the designated threshold distance (and within appro-
priate time interval under an embodiment). If so, the collar
device executes the assigned function, i.e. delivers the
negative stimulus.

[0056] FIG. 7A shows a beacon defined embodiment of
beacon/device functionality. Under this embodiment, the
beacon 710 transmits 720 its identification number, a dis-
tance range (e.g., nearby range) and function data. (It should
be noted that distance range may comprise distance from a
location or a range of such distances including an upper and
lower boundary). The collar devices uses signal strength to
estimate distance from the transmitting beacon. The collar
device 730 extracts function data (corresponding to negative
stimulus) and distance range information from the signal.
The collar device interprets the function data as a negative
stimulus function, and if the collar device determines that
the collar device is within a near range distance, then the
collar device applies the negative stimulus. The collar device
may also log the time/duration of the event along with
corresponding identification number of the beacon.

[0057] FIG. 7B shows a collar defined embodiment of
beacon/device functionality. Under such embodiment, the
beacon 740 (located near a couch) simply transmits 750 its
unique identification number. The collar device 760 then
detects the transmission, identifies the identification number
and uses signal strength to estimate distance from the
transmitting beacon. The collar device then uses the identi-
fication number to look up configuration data. Under this
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embodiment, such data comprises an avoidance function
(i.e., negative stimulus), and a midrange distance. (It should
be noted that distance range may comprise distance from a
location or a range of such distances including an upper and
lower boundary). If the collar device determines that the
device is within a midrange distance, then the collar device
applies the negative stimulus. The collar device may also log
the time/duration of the event along with corresponding
identification number of the beacon.

[0058] FIG. 8A shows a collar device 820 transmitting
data to a smartphone 810 under one embodiment. FIG. 8B
shows two way communication between a collar device 840
and a smartphone 830 under one embodiment.

[0059] Under one embodiment, a home detection kit may
ship with a collar and corresponding beacons. A user may
first register the smart phone application with a company
provided internet service. Registration may provide the
application with the unique device identification numbers of
the beacons and the collar(s). Alternatively, the application
may discover identification numbers during configuration as
described in detail above.

[0060] Under one embodiment, a pet owner/user deploys
beacons in a home. The user simply locates beacons in areas
of interest. The pet owner uses a collar, in conjunction with
a smartphone application to assign “Avoid” and/or “Track”
functions to collar/beacon combinations. As an example of
assigning an “Avoid” function (using the procedures already
described in detail above), a user first places a red sticker on
abeacon. The user then approaches the beacon with a mobile
device running the smartphone application. The application/
device reads the unique identification of the beacon and
reads receiver signal strength indication (RSSI) value. The
application then communicates with the collar to assign
collar a function of the particular beacon when the pet collar
is within a set range of the beacon. If the pet collar comes
within a configured distance of the particular beacon, the
collar triggers a negative stimulus and stores the time of the
event under an embodiment.

[0061] As an example of assigning a “Track” function
(using the procedures already described in detail above), a
user first places a green sticker on beacon. The user then
approaches the beacon with a mobile device running the
smartphone application. The application/device reads the
unique identification of the beacon and reads receiver signal
strength indication (RSSI) value. The application then com-
municates with the collar to assign collar a function of the
particular beacon when the pet collar is within a set range of
the beacon. If the pet collar comes within a configured
distance of the particular beacon, the collar will log the
occurrence of the event and/or emit a positive reinforcement
stimulus under an embodiment. The collar may also store the
time of the event.

[0062] As the pet wearing the collar moves about the
home, the collar collects data while controlling the pet’s
whereabouts through stimulus events triggered by proximity
to “red” beacons and tracked events triggered by proximity
to “green” beacons. When the collar is within range of the
smart phone application, the collar transmits all collected/
queued data to the application which may then display such
information. A user may also deliver immediate Avoid/Track
commands to the collar.

[0063] FIG. 9 shows an application interface allowing user
a selection among beacon locations. A user may select
“Food” which then directs user to another page featuring
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tracking data. In this example (as seen in FIG. 9), the
interface shows that the user’s pet was within a configured
range of the pet’s water bowl from 11:15-11:20 pm.
[0064] FIG. 10 shows a “Remote Trainer” interface page
of an application running on a smartphone 1010. A user may
select the “+” button to direct the collar 1020 to administer
apositive stimulus. A user may select the “~” button to direct
the collar 1020 to administer a negative stimulus.

[0065] Under one embodiment, Bluetooth LE modules are
used in the beacons and collars of the systems and methods
described above. Alternatively, unique RF beacons may be
specially designed for this detection/tracking/monitoring
system described herein.

[0066] Under one embodiment, one or more of a pet collar
device, a beacon, and smartphone may be communicatively
coupled via Wi-Fi or WPAN communications protocols to a
local router to provide a communicative coupling with wide
area networks, metropolitan area networks and with the
internet in general. Each such device therefore is commu-
nicatively coupled to a remote cloud computing platform
comprising one or more applications running on at least one
processor of a remote server. Accordingly, the collar/bea-
cons/smartphone may transmit data to and/or receive data
from a cloud computing platform.

[0067] Under one embodiment, beacons may comprise a
green and red side. If placed with green side up, the beacon
may be automatically configured as a “Track™ location. If
placed with red side up, the beacon may be automatically
configured as an “Avoid” location.

[0068] It is understood that the systems and method
described herein are merely illustrative. Other arrangements
may be employed in accordance the embodiments set forth
below. Further, variations of the systems and method
described herein may comply with the spirit of the embodi-
ments set forth herein.

[0069] FIG. 11 comprises a method monitoring a subject
in a premises, under an embodiment. Step 1110 includes
placing a wearable device on a subject that is mobile within
a premises. Step 1120 includes placing communications
modules at one or more locations in a premises, wherein
each communications module periodically transmits a
unique number, wherein an application running on a pro-
cessor of a computing platform detects and stores each
unique number of one or more communications modules
selected from the at least one communications module,
wherein the communications modules, the wearable device,
and the application are communicatively coupled through
wireless communications. Step 1130 includes organizing
linking information by linking each unique number of the
one or more communications modules selected from the at
least one communications module with a distance value and
a function, wherein the organizing comprises the application
organizing the linking information and transmitting the
linking information to the wearable device. Step 1140
includes the wearable device detecting a transmission of a
communications module of the one or more communications
modules. Step 1150 includes the wearable device using
information of the detected transmission to identify the
unique number of the communications module and to esti-
mate a distance from the wearable device to a location of the
communications module. Step 1160 includes the wearable
device using the linking information to identify the function
and distance value corresponding to the communications
module. Step 1170 includes the wearable device performing
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the function when the estimated distance meets at least one
criterion with respect to the distance value.

[0070] Systems and methods for monitoring a subject in a
premises are described above in detail. In accordance with
such disclosure, FIG. 2 shows one embodiment of a system
for monitoring/tracking/detecting activities of a subject
within a premises. FIG. 2 shows a mobile device 210
running a smartphone application. The smartphone applica-
tion is communicatively coupled to collar devices 220, 230.
The smartphone application may transmit data to and control
certain functions of the collar devices 220, 230 as described
above. The smartphone application may also receive data
from collar devices as described above. FIG. 2 shows collar
devices 220, 230 communicatively coupled to beacons 240,
250, 260. The collar devices receive data periodically trans-
mitted by beacons 240, 250, 260 and otherwise communi-
cate with beacons 240, 250, 260 as described above. The
smartphone application 210 may assign certain functionality
directly to beacons 240, 250, 260 and otherwise communi-
cates with beacons as described above.

[0071] Under the embodiment described above, a moni-
toring/tracking/detection system includes one or more collar
devices, one or more beacons, and at least one smartphone
running an application and providing user interaction with
such system. However, an additional embodiment of the
monitoring/tracking/detection system may include addi-
tional sensors or devices that proactively monitor and man-
age the health and well being of a subject under observation
within the protected/monitored premises. These additional
sensors/devices include collar device sensors, environmen-
tal sensors, and action or activity sensors. However, it should
be noted that these additional sensors/devices of a monitor-
ing/tracking/detection system may represent one or more
components from any single sensor/device category or from
any combination of sensor/device categories.

[0072]

[0073] The collar device itself may include sensing
devices for monitoring the health and well being of a subject
wearing the collar device. These sensing devices may moni-
tor biological and physiological metrics of a subject wearing
the collar device. The sensing devices may also monitor
motion and activity parameters of a subject wearing the
collar device. The subject may comprise an animal but
embodiments are not so limited. Under this embodiment, the
collar device includes one or more of the following moni-
toring/sensing devices:

[0074] the collar device may include a heart rate sensor
for monitoring heart rate.

[0075] the collar device may include an Electrocardio-
gram to monitor a heart’s electrical activity (EKG or
ECG).

[0076] the collar device may include one or more blood
pressure sensors to monitor blood pressure levels.

[0077] the collar device may include one or more res-
piration rate sensors for monitoring respiration rates.

[0078] the collar device may include one or more tem-
perature sensors for monitoring body temperature.

[0079] the collar device may include an accelerometer
and/or gyroscope in order to monitor activity levels and
activity types.

[0080] It should be noted that a collar device is not limited
to traditional configurations of a collar. Rather, a collar

Collar Device Sensors
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device may comprise any wearable device that may position
sensor devices at various physical locations on the subject
wearing the device.

[0081] Environmental Sensors

[0082] Environmental sensors may be distributed through-
out the premises of a monitoring/tracking/detection system.
These sensors monitor and detect environmental parameters
of a premises. Environmental sensors may include tempera-
ture sensors, moisture sensors, humidity sensors, air pres-
sure sensors and/or air quality condition sensors. However,
a monitoring/tracking/detection system may clearly incor-
porate fewer or additional numbers and types of environ-
mental sensors. Such environmental sensors may be directly
attached to or incorporated within a beacon. Under this
embodiment, environmental sensors are electronically con-
nected to a beacon. Alternatively, environmental sensors
may be located in proximity to beacons. Under this embodi-
ment, environmental sensors may be in wired or wireless
communication with beacons. Under another embodiment,
environmental sensors may be located in a position to detect
an overall condition of an environment. Under the embodi-
ments described above, environmental sensors (i) may com-
municate directly with a collar device or (ii) may commu-
nicate with a collar device through an intermediate beacon
device. Environmental sensors are Bluetooth enabled under
an embodiment and capable of Bluetooth Low Energy
protocol communications.

[0083] Activity Devices

[0084] Activity or action devices may be distributed
throughout the premises of a monitoring/tracking/detection
system. Under one embodiment, an activity device may be
electrically connected to or incorporated within another
device. For example, activity devices may represent
switches which control the operation or function of yet other
devices, e.g. the flow of water in a dispensing device, the
management of food volume/type in a food dispensing
device, etc. Further, an activity device may represent a
switch that monitors thermostat levels. As another example,
an activity device may itself comprise a toy or audio
playback device. Such devices are Bluetooth enabled under
an embodiment and capable of Bluetooth Low Energy
protocol communications.

[0085] Of course it should be noted that fewer or addi-
tional numbers and/or types of collar device sensors, envi-
ronmental devices and activity devices may be included in
the monitoring/tracking/detection system of an embodiment.
[0086] FIG. 12 shows the components of a monitoring/
tracking/detection system including the additional devices
and sensors that provide pro-active health and well being
functionality under one embodiment. The wireless network
1200 of FIG. 12 comprises under one embodiment a collar
device 1210, a beacon device 1240, and a mobile device
1230 running a smartphone application. The collar device
includes collar device sensors 1220. FIG. 12 shows envi-
ronmental sensor 1250 communicatively connected with
beacon 1240 and environmental sensor 1260 communica-
tively connected with beacon 1240. FIG. 12 also shows
activity device 1270 communicatively connected with bea-
con 1240 and activity device 1280 communicatively con-
nected with beacon 1240. FIG. 12 also shows that environ-
mental sensors 1250, 1260 and activity devices 1270, 1280
may be directly communicatively connected with a collar
device 1210 and may also communicate with the collar
device 1210 through beacon 1240. The mobile device of
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FIG. 12 is communicatively coupled with components 1240,
1250, 1260, 1270, and 1280 through wireless network 1200.

[0087] Note that FIG. 12 shows the components of a
monitoring/tracking/detection system that includes a single
beacon and a single collar device. Of course, such system
may include a plurality of beacons and a plurality of collar
devices. Further note that FIG. 12 discloses environmental
sensors positioned in a location remote to the beacon.
Alternatively, the beacon itself includes one or more envi-
ronmental sensors. Under this embodiment, such environ-
mental sensors are electronically connected to and incorpo-
rated within the beacon. Further, FIG. 12 shows a
monitoring/tracking/detection system featuring collar
device sensors, environmental sensors, and activity devices.
However, a monitoring/tracking/detection system may
include any individual or combined use of sensors/devices
from any sensor/device category (i.e. collar, environmental,
or activity) or any combination of categories.

[0088] Operation of a “pro-active health and well being”
monitoring/tracking/detection system involves the interac-
tion of Bluetooth enabled collar device sensors, environ-
mental sensors and/or activity devices. As indicated above,
the collar device itself includes sensors that monitor bio-
logical, physiological, and motion parameters of a subject
roaming the environment of a monitored premises. The
environmental sensors simultaneously monitor and detect
the environmental conditions of the premises. Each envi-
ronmental sensor then periodically transmits such moni-
tored/detected data. Each such environmental sensor may
pair (or be associated) directly with a corresponding beacon,
i.e. a particular beacon may detect, receive and store data
periodically transmitted by an associated environmental
sensor data. The beacon may then bundle the received sensor
data into its own periodic broadcast transmissions. Recall
from the discussion above that beacons and collar devices
interact within a premises under a collar defined mode or
beacon defined mode. Under a collar defined mode, a beacon
periodically transmits an identification number (along with
other data). A collar moving within communications range
of a beacon receives the transmission and extracts the
identification number. The collar device then uses internal
data tables to match the identification number with avoid-
ance/interaction functions. Alternatively, the beacon may
itself determine the behavior of the collar device, i.e. the
beacon may transmit identification and function data to an
“in range” collar device. Under either configuration, a
beacon may simply incorporate collected environmental
sensor data into its periodic transmission such that “in
range” collar devices in turn detect environmental sensor
data associated with a particular beacon. Alternatively, each
environmental sensor may periodically transmit data for
detection by any “in range” collar device roaming within the
wireless communications network of the overall monitoring/
tracking/detection system. Environmental sensor transmis-
sions may under an embodiment include unique identifica-
tion numbers for use by components of a monitoring/
tracking/detection system

[0089] Environmental sensors may be associated with
particular beacons or may be positioned to monitor an
overall environmental condition of a premises. In this man-
ner, environmental sensors may monitor micro-environmen-
tal conditions near or with respect to particular beacons or
macro-environmental conditions within a premises.



US 2019/0150404 A1

[0090] Inoperation of a “proactive health and well-being”
monitoring/tracking/detection system, a collar device col-
lects a wealth of information as it roams throughout the
monitored premises. First, the collar device may collect data
with respect to avoidance/tracking events (otherwise
referred to herein as avoidance/interaction events) triggered
by proximity to particular beacons. (Note that avoidance/
tracking events and the logging of information related
thereto are disclosed in great detail above). Second, the
collar device includes one or more sensors for monitoring/
tracking/detecting physiological and motion metrics associ-
ated with a subject wearing the collar. Third, the collar
device detects and receives data from environmental sensors
that are (i) distributed throughout the premises and/or (ii)
located within a beacon. The collar device may collect and
process avoidance/interaction data, collar device sensor data
(including physiological and motion activity data of a sub-
ject wearing the collar), and/or environmental sensor data to
determine particular needs. As just one example and as
further described below, the combination of avoidance/
interaction data, physiological condition data, and/or envi-
ronmental sensor data may indicate that an animal wearing
the collar is not eating or drinking appropriate quantities of
food/water.

[0091] Based on a determination of need, i.e. the need to
induce increased intake of food/water, the collar device may
interact with action or activity devices distributed through-
out the premises, i.e. the collar device may activate func-
tional changes in activity devices in order to address the
need. For example, an activity device may represent Blu-
etooth enabled switches which control the operation or
function of yet other devices. For example, if the collar
device determines a need to induce increased intake of
water, the collar device may communicate with a Bluetooth
enabled switch that toggles a fountain motor of a water
bowl. The communication may activate the fountain motor
in order to encourage drinking of water. Under this embodi-
ment, the collar device is communicatively coupled to the
activity device through the WPAN network described above
with respect to FIG. 12. The collar device may exchange
data directly with activity devices or may communicate with
activity devices through beacons associated or paired with
such activity devices.

[0092] As indicated above, a collar device may collect and
process avoidance/interaction data, collar device sensor data
(including physiological conditions and motion activity of a
subject wearing the collar), and environmental sensor data to
determine particular needs. It should be noted that a collar
device may determine a need using any single type of data,
i.e. avoidance/interaction, collar device sensor, and environ-
mental, or using any combination of data types. Once a need
is determined, the collar device may determine and direct
functional changes of activity devices within the premises of
a monitoring/tracking/detecting system. The collar device
may exchange data directly with action/activity devices or
may communicate with action/activity devices through bea-
cons associated or paired with such activity devices. Accord-
ingly, data collection and analysis may be conducted by a
collar device. However, data collection and analysis may
also take place at a cloud computing level.

[0093] As described above with respect to FIG. 12, a pet
collar device, beacons, smartphone, environmental sensor
and activity devices may be communicatively coupled via
WPAN compatible communications (e.g. Bluetooth commu-
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nications protocols under an embodiment) to a local router
or communications hub providing a communicative cou-
pling with wide area networks, metropolitan area networks
and with the broader internet in general. Each such net-
worked device within the monitoring/tracking/detection sys-
tem may therefore be communicatively coupled to a remote
cloud computing platform comprising one or more applica-
tions running on at least one processor of a remote server.
Accordingly, the collar/beacons/smartphone, environmental
sensors, and/or activity devices may transmit data to and/or
receive data from a cloud computing platform. Under this
embodiment, a collar device may collect and forward avoid-
ance/interaction data, collar device sensor data (including
physiological conditions and/or motion activity of a subject
wearing the collar), and/or environmental sensor data. In
other words, a collar device may collect and forward such
data to a remote application running on a remote computing
platform which may then itself analyze the data to determine
aparticular need of a subject wearing the collar device. Once
a need is determined, the remote application may determine
and direct functional changes of activity devices within a
premises of a monitoring/tracking/detecting system. The
remote application may communicate with a collar device
which then transmits function change information to activity
devices to trigger actions designed to address the identified
need (as described above). Alternatively, the remote appli-
cation may communicate functional change information
directly to beacons which then communicate with and
control activity devices accordingly. Further, the remote
application may communicate directly with activity devices.

[0094] As described above, the collar/beacons/smart-
phone, environmental sensors, and/or activity devices may
transmit data to and/or receive data from a cloud computing
platform. Under this embodiment, a collar device may
collect and forward avoidance/interaction data, collar device
sensor data (including physiological conditions and/or
motion activity of a subject wearing the collar), and/or
environmental sensor data. In other words, a collar device
may collect and forward such data to a remote application
running on a remote computing platform. The remote appli-
cation may then transmit this data to an application running
on a smartphone or other mobile computing platform. The
smartphone application may then analyze the data to deter-
mine a particular need of a subject wearing the collar device.
Once a need is determined, the smartphone application may
determine and direct functional changes of activity devices
within a premises of a monitoring/tracking/detecting system.
The smartphone application may then transmit functional
change information to the remote application running on at
least one processor of a remote server.

[0095] Under one embodiment, the smartphone applica-
tion determines a need based on any single type of data, i.e.
avoidance/interaction, collar device sensor, and environ-
mental, or based on any combination of data types. The
smartphone application may present the user an interface
alerting the user of any currently identified need. The
interface may also recommend a course of action to address
the need, i.e. recommend particular action or operation of an
activity device to address the need. The user may select or
ignore recommend courses of action. The smartphone appli-
cation may then communicate function change information
to the remote computing platform which may then process
such information in a manner already described above.
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[0096] The user may use the smartphone application to
configure automated cloud computing platform or collar
device responses to identified needs. As already indicated
above, a collar device, remote computing platform, or smart-
phone application may analyze avoidance/interaction data,
collar device sensor data, and/or environmental sensor data.
A collar device, remote computing platform, or smartphone
application may determine a need using any single type of
data, i.e. avoidance/interaction, collar device sensor, and
environmental, or using any combination of data types. In
other words, a need may comprise any single instance or
combination of avoidance/interaction data, collar device
sensor data, and environmental data. The user may use the
smartphone application to associate activity device action
with defined instances or combinations of avoidance/inter-
action data, collar device sensor data, and environmental
data. The smartphone application, collar device or remote
computing platform may then automatically apply remedies,
i.e. activity device action, upon detection/identification of
corresponding needs.

[0097] The smartphone application may provide the user
with remote activity device control. As opposed to automat-
ing activity device responses and as opposed to accepting or
rejecting activity device recommendations, the user may
simply manually control premises activity devices. As
already indicated above (and further described in great detail
below), the user may be alerted of premises activity, i.e.
detected/identified needs, through a smartphone application
interface. The user may then manually direct in premises
activity devices to perform specific functions or operations
in order to address the detected/identified need.

[0098] The following disclosure provides Use Case
Examples of a “proactive health and well-being” monitor-
ing/tracking/detection system. For purposes of providing the
Use Case Examples, assume the collar device includes the
following sensors for measuring biological and physiologi-
cal metrics of a subject wearing the collar device: Heart Rate
Sensor, Electrocardiogram Blood Pressure Sensor, Respira-
tion Rate Sensor and Temperature Sensor. Such devices
indicate physiological conditions in real time. The collar
device may also include an Activity Monitor (e.g. acceler-
ometer and gyroscope) which indicates real time physical
activity levels of the subject wearing the collar device.
Further with respect to the Use Case Examples described
below, assume that environmental sensors are distributed
throughout a premises of a monitoring/tracking/detection
system. With respect to the examples provided below, envi-
ronmental sensors include temperature, moisture, humidity,
air pressure and/or air quality condition sensors. In addition,
activity devices are also distributed throughout the premises.
Activity devices may control the function, operation, or
performance of additional devices. For example, an activity
device may control the level of a thermostat or a dispensing
mechanism of a food/water dispenser. As already described
in great detail above, a collar device (including collar device
sensors), beacons, environmental sensors, and activity
devices are communicatively coupled through a Wireless
Personal Area Network (WPAN). Under this embodiment,
the WPAN enables wireless communications among such
devices using Bluetooth Low Energy communication pro-
tocols. It should be noted that Use Case Examples may
include additional types and numbers of collar sensors,
environmental sensors and activity devices as required by
the particular example.
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[0099] Use Case Example

[0100] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. The collar device may
combine a subset of physiological conditions, physical
activity levels, environmental sensor data, and/or interaction
events (with respect to food and water bowls) to determine
if intake requirements are being met. If not, then

[0101] the collar device may trigger a water dispensing
device to encouraged drinking with the addition of
flavorings;

[0102] the collar device may encourage drinking of
water by activating a fountain motor;

[0103] the collar device may trigger dispensing of treats
by food dispensing device to encourage eating.

[0104] Use Case Example

[0105] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. Accordingly, the collar
device may monitor the physical activity sensor to determine
if too much or too little physical activity is occurring. If
change is needed, then

[0106] the collar device may active toys (i.e., activity
devices) to encourage activity;

[0107] the collar device may communicate with tem-
perature control devices to adjust temperature so as to
encourage or discourage activity;

[0108] the collar device may activate audio playback
devices to provide calming or stimulating environmen-
tal sounds, noises, tones, music, etc.

[0109] the collar device may communicate with activity
devices that control opening/closing of doors, i.e. doors
may be locked or unlocked to encourage or discourage
physical activity in proximity to a given beacon.

[0110] Use Case Example

[0111] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. Accordingly, the collar
device may monitor the number of avoidance events
encountered. If a limit is exceeded, then

[0112] the collar device may communicate with and
activate toys to encourage wearer of the collar device to
engage in alternative activities.

[0113] the collar device may trigger treat dispensers to
dispense treats as a distraction.

[0114] Use Case Example

[0115] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. Accordingly, the collar
device may monitor a subset of physiological conditions and
physical activity levels to determine if medicine should be
introduced. If so, the collar device may cause an automatic
dispenser to release medication.

[0116] Use Case Example

[0117] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. Accordingly, a collar
device may process data from a water bowl sensor indicating
the water bowl level. If the level indicates low levels, then
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the collar device may communicate with and command a
valve to open within the water bowl to refill (i.e. increase)
the water level.

[0118] Use Case Example

[0119] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. Accordingly, a collar
device may receive/process data from a food dispenser
sensor indicating that the food dispenser is in a jammed
state. The collar may then report the condition to at least one
application running on a remote server, i.e. the cloud com-
puting platform. In turn the cloud computing platform may
use general Internet connectivity to forward alerts regarding
the condition to a smartphone application. The cloud com-
puting platform may provide such alerts via text message,
email, or smartphone application interface. In such manner,
a user may remotely monitor the status of the food dispenser.
[0120] Use Case Example

[0121] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. Accordingly, a collar
device may process data from a body weight scale. If the
weight is above or below an ideal value, then

[0122] the collar device may communicate with and
activate toy (i.e., activity) devices within the premises
to encourage activity while also monitoring subject
response using collar device activity monitor;

[0123] the collar device may interact with food dis-
penser to limit the amount of food dispensed via a
feeder if the measured weight is too high; alternatively
the collar device may interact with food dispenser to
provide excessive food amounts if the measured weight
is too low;

[0124] the collar device may interact with a food weight
scale to monitor the actual amount of food consumed;

[0125] the collar device may monitor subject response
to the environmental changes via the physiological
sensors within the collar.

[0126] Use Case Example

[0127] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. Accordingly, the collar
device may process data from a noise monitor sensor within
the premises. If the noise level is over a prescribed limit,
then

[0128] the collar device may communicate with and
activate toys to provide a distraction;

[0129] the collar device may communicate with and
activate a treat dispenser to provide a distraction;

[0130] the collar device may communicate with and
activate an Active Noise Cancellation system to mini-
mize noise level.

[0131] Use Case Example

[0132] The collar device receives, monitors and collects
avoidance/interaction data, collar device sensor data (includ-
ing physiological condition data and activity level data),
and/or environmental sensor data. Accordingly, the collar
device may monitor and process data from co-located bio-
logical sensors indicating health status. Such sensors may be
external to the subject and may monitor biological features
of a subject from a distance. The collar may then report the
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monitored features to at least one application running on a
remote server, i.e. the cloud computing platform. In turn the
cloud computing platform may use general internet connec-
tivity to forward alerts regarding such features to a smart-
phone application. The cloud computing platform may pro-
vide such alerts via text message, email, or smartphone
application interface.

[0133] It should be noted that in the Use Case Examples
provided above, the collar device analyzes avoidance/inter-
action data, collar device sensor data, and environmental
sensor data to identify conditions and needs within the
monitored premises. The collar device may then communi-
cate with and command activity devices to perform certain
functions to address such need or condition. In each Use
Case Example, the collar device may then report the con-
ditions, needs, and actions to at least one application running
on a remote server, i.e. the cloud computing platform. In turn
the cloud computing platform may use general internet
connectivity to forward conditions, needs, and actions in the
form of alerts or notifications to a smartphone application.
The cloud computing platform may provide such alerts or
notifications via text message, email, or smartphone appli-
cation interface. In such manner, a user may remotely
monitor the status of a monitoring/tracking/detecting system
in real time.

[0134] It should be noted that in the Use Case Examples
above, the collar device collects and analyzes avoidance/
interaction data, collar device sensor data (including physi-
ological conditions of a subject wearing the collar), and
environmental sensor data in order to determine needs. The
collar device then interacts with action/activity devices to
address the need. However, the collar device may simply
collect and forward such critical data to a remote application
running on a remote computing platform which may then
analyze the data to determine a particular need of a subject
wearing the collar device. Once a need is determined, the
remote application may determine and direct functional
changes of activity devices within a premises of a monitor-
ing/tracking/detecting system. The remote application may
communicate with a collar device which then transmits
function change information to activity devices to trigger
actions designed to address the identified need. Further (and
as already described above), the smartphone application
may itself analyze collar device, environmental, and/or
avoidance interaction data to diagnose needs and may itself
direct function changes within the premises.

[0135] It should be noted that in the disclosure and
examples provided above, activity devices generally control
operation and performance of certain other devices with the
monitored premises. However, such activity devices may
themselves function as environmental sensors in the
embodiments described above.

[0136] The wireless network of FIG. 12 may comprise a
Wireless Personal Area Network (WPAN). A wireless per-
sonal area network (WPAN) is a personal area network for
interconnecting devices usually centered within an indi-
vidual person’s living space or workspace. A wireless PAN
is based on the standard IEEE 802.15. One type of wireless
technology used for a WPAN includes the Bluetooth low
energy (BLE) standard for personal area networks. Blu-
etooth low energy communication uses short-range radio
waves to connect devices such as keyboards, pointing
devices, audio headsets, printers, laptops, computers,
embedded microcontrollers, personal digital assistants
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(PDAs), smart phones, tables, routers, sensor devices, moni-
toring devices, smart televisions, and streaming devices.
Alternatively, a WPAN may also enable communications
among networked components using Wireless USB, Zigbee
or Z-Wave communication protocols. WPANs can be used
for communication among the personal devices themselves
(intrapersonal communication), or for connecting to a higher
level network and the Internet (an uplink).

[0137] FIG. 13 shows a system for monitoring a subject in
a premises. The system includes 1310 at least one commu-
nications module, a wearable device, and an application
running on a processor of a mobile computing device,
wherein the at least one communications module, the wear-
able device, and the mobile device application are commu-
nicatively coupled. The system includes 1320 at least one
application running on one or more processors of a server
remote from the at least one communications module, the
wearable device, and the mobile device application, wherein
the at least one application is communicatively coupled with
the at least one communications module, the wearable
device, and the mobile device application. The system
includes 1330 placing each communications module at a
location in a premises, wherein each communications mod-
ule periodically transmits a unique number, wherein the
mobile device application detects each unique number of the
at least one communications module. The system includes
1340 the mobile device application organizing linking infor-
mation, the organizing linking information comprising link-
ing each unique number of the at least one communications
module with a function, wherein the mobile device appli-
cation transmits the linking information to the wearable
device. The system includes 1350 the wearable device
detecting a transmission of a communications module of the
at least one communications module, the wearable device
using information of the detected transmission to identify
the unique number of the communications module, the
wearable device using the linking information to identify the
function corresponding to the unique number, the wearable
device performing the function when at least one criterion is
met. The system includes 1360 the wearable device trans-
mitting premises information to one or more of the at least
one application and the mobile device application, wherein
the premises information includes information of the per-
formed function. The system includes 1370 one or more of
the wearable device, the at least one application and the
mobile device application using the premises information to
determine a need of the subject wearing the wearable device.

[0138] FIG. 14 shows a system for monitoring a subject in
a premises. The system includes 1410 at least one commu-
nications module, a wearable device, an application running
on a processor of a mobile computing platform, and a
plurality of activity devices, wherein the at least one com-
munications module, the wearable device, the application,
and the plurality of activity devices are communicatively
coupled through wireless communications. The system
includes 1420 the at least one communications module
including at least one environmental sensor, wherein the at
least one environmental sensor detects environmental sensor
information of a premises. The system includes 1430 placing
each communications module at a location in the premises,
wherein each communications module periodically trans-
mits a unique number and the detected environmental sensor
information, wherein the application detects each unique
number of the at least one communications module. The
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system includes 1440 the application organizing linking
information, the organizing linking information comprising
linking each unique number of the at least one communi-
cations module with a distance value and a function, wherein
the application transmits the linking information to the
wearable device. The system includes 1450 the wearable
device including one or more sensors that monitor physi-
ological and motion data of a subject wearing the wearable
device. The system includes 1460 the wearable device
detecting a transmission of a communications module of the
at least one communications module, the wearable device
using information of the detected transmission to extract the
detected environmental sensor information, to identify the
unique number of the communications module and to esti-
mate a distance from the wearable device to the location of
the communications module, the wearable device using the
linking information to identify the corresponding function
and distance value, the wearable device performing the
function when the estimated distance meets at least one
criterion with respect to the distance value. The system
includes 1470 the wearable device using at least one of
information of the detected environmental sensor informa-
tion, information of the performed function, and information
of'the monitored physiological and motion data to determine
a need of the subject wearing the wearable device, wherein
the wearable device communicates with at least one activity
device of the plurality of activity devices to address the need
through an action of the at least one activity device.

[0139] The components of a monitoring/tracking/detec-
tion system are described above. Under an embodiment of
such system, a beacon located in a home environment
periodically transmits data. A Bluetooth enabled receiver,
i.e. an RF receiver, may roam within the environment and
detect the data when the receiver is in close proximity to the
beacon. The data comprises a beacon identification number.
The receiver may then perform an action through use of a
lookup table to associate a particular beacon identification
number with a function. Under an alternative embodiment,
the receiver may simply perform a function encoded in the
transmitted data itself. In either case, RF beaconing enables
the wireless exchange of information.

[0140] RF beaconing comprises a method of transferring
data from one RF device to another. Under an embodiment
the beaconed data is intended for RF receivers in close
proximity to the RF beacon transmitter. An example of this
is the iBeacon protocol standardized by Apple. This tech-
nology enables smartphones, tablets, and other devices to
perform actions when in close proximity to an iBeacon.
Under one embodiment, a shopper may walk down an aisle
of a grocery store with smartphone in hand. A Bluetooth
Low Energy (BLE) receiver in the shopper’s phone may
pick up iBeacon data being transmitted from store shelves
announcing specials on nearby items. The receiver typically
monitors its “Received Signal Strength Indicator” (RSSI) to
indicate an approximate distance from the beacon which
itself positioned near a particular item. If the receiver
determines that the shopper is within a certain threshold
distance from a particular item, the smartphone may report
detected information regarding the item to a user through
one or more smartphone applications. The shopper can then
scan the nearby shelves for the specific item announced in
the special.

[0141] The RF receiver may need to know without the
intervention of human intelligence the actual range to a
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beacon, or even discriminate between two nearby beacon
transmissions that are received simultaneously. Systems and
methods for discriminating between two nearby beacon
transmissions that are received simultaneously are described
below.

[0142] Typically, the actual range from a receiver to a
transmitter may be estimated based on the RSSI values on
the receive side. The problem is that this value can vary
greatly based on antenna orientation, environment, obstruc-
tions, receiver proximity to a body, and many other factors.
It is possible to mitigate the variances by averaging RSSI
values across multiple beacon transmissions. This method
serves to reduce, but not eliminate the variances. A func-
tional system takes these RSSI variances into account when
determining an expected activation range. For example, it
must be understood that an RSSI value may represent a
distance of anywhere from 1 meter to 3 meters depending on
orientation of a beacon transmitter with respect to a nearby
body and position of the RF receiver on the body itself.
[0143] This method is acceptable in some use cases, but
not all. For example, it may be required that a system only
activate upon very close proximity to a beacon; alternatively,
it may required that a system determine whether it is very
close to a first beacon device when another beacon device is
in close proximity. In other words, the first beacon may serve
as a location proxy for a first location and the second beacon
may serve as a location proxy for a second location. In
receiving transmissions from both beacons simultaneously,
simple RSSI distance estimation may generate false positive
detection events, i.e. false detection of an “at” proximity
with respect to one or both locations.

[0144] A pet monitoring system provides an example of
the problem under one embodiment. In operation of the
system, assume that a dog collar includes a Bluetooth Low
Energy (BLE) receiver. Further assume that various prod-
ucts distributed throughout the monitored environment are
outfitted with BLE beacons. Each beacon broadcasts data
about a corresponding device. Examples of beacon-enabled
devices may include under one embodiment:

[0145] a pet food bowl that broadcasts the following:
function (food bowl; log pet proximity), battery level,
and transmit power (to help the receiver calibrate RSSI
from different power level beacons);

[0146] a pet water bowl that broadcasts the following:
function (water bowl; log pet proximity) and transmit
power (to help the receiver calibrate RSSI from differ-
ent power level beacons);

[0147] a beacon buried under a couch cushion that
broadcasts the following: function (avoidance; correct
pet if it gets too close), battery level, and transmit
power (to help the receiver calibrate RSSI from differ-
ent power level beacons).

[0148] Some applications of the pet monitoring system
only require crude RSSI resolution. As one example, a pet
roams the monitored environment of the pet monitoring
system and approaches an avoidance beacon buried under
the couch cushion. The BLE-enabled pet collar, i.e. receiver,
monitors under an embodiment beacon transmissions and
associated RSSI levels. When the RSSI level surpasses a
designated threshold, a determination is made that the pet
has entered a region where a correction is to be applied to
encourage the pet to back away. This region does not have
to be an exact distance, as long as it is sufficient enough to
keep the pet off of the couch cushion.
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[0149] As the pet, i.e. the BLE enabled pet collar of the pet
monitoring system, continues to roam the monitored envi-
ronment, it may approach an area where a beacon-enabled
water bowl and beacon-enabled food bowl reside. Under one
embodiment, a pet collar logs duration of proximity to the
water bowl, periods of time when the pet wearing the collar
is drinking water from a water bowl (i.e. in very close
proximity), and duration of proximity to a food bowl,
periods of time when the pet wearing the collar is eating
from the food bowl (i.e. in very close proximity). This is a
very difficult task to perform utilizing RSSI signal levels as
the standard of error inherent to RSSI distance estimation
blurs the distinction between “near the bowl” and “at the
bowl”. If both the water bowl and food bowl are in close
proximity to each other, the collar receiver may detect both
signals in a closely overlapping region making discrimina-
tion between the signal sources impossible. Under an
embodiment, the receiver may know that a first transmission
is from the food bowl because the transmission includes
identification data. Likewise the receiver may know that a
second transmission is from the water bowl because the
transmission includes identification data. But the receiver
cannot discriminate just how close it is to either one meaning
that the receiver cannot determine that it is very close to one
object but not the other.

[0150] RSSI is commonly used for proximity determina-
tion between a receiver and advertising beacon. However,
RSSI estimations may be affected by positioning, obstruc-
tions, environment, and many other factors. Variance in
detected RSSI levels may lead to one or more of the
following:

[0151] over-sampling and averaging of multiple read-
ings over time which then extends proximity determi-
nation time;

[0152] allowing large tolerances in proximity determi-
nation, i.e. allowing a wide range of RSSI values to
map onto a discrete distance estimate;

[0153] failure to discriminate between nearby objects
outfitted with beacons due to similarity of RSSI values
simultaneously detected from collocated beacons.

[0154] Under one embodiment the typical, imprecise
Received Signal Strength Indicator (RSSI) based proximity
determination capability of an RF receiver may be aug-
mented with range-determination technologies. Such tech-
nologies may be located within the circuitry of the broad-
casting beacons. The range-determination technologies
detect environmental data within a range of the beacon. The
RF beacon may include information of these data, i.e.
conditions, distance determinations, time determinations,
occurrences, and environmental phenomena, in the RF bea-
con’s data transmission. The RF receiver may use this
information to more precisely calculate the range between
the beacon and RF receiver.

[0155] Examples of range-determination technologies
include under one embodiment one or more of the follow-
ing:

[0156] Capacitive sensor: detecting the presence of an
object that is conductive or has a dielectric different
from air including human and animal bodies.

[0157] Inductive sensor: detecting the presence of a
metallic object.

[0158] Infrared ranging: a first type detecting the pres-
ence of an object within a specified range from the
transmitter.
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[0159] Infrared Ranging: a second type measuring the
range of an object from the transmitter using two-way
ranging.

[0160] Passive Infrared (PIR) sensor: detecting an
object in motion within the field of view.

[0161] Ultrasonic Ranging: measuring the range of an
object from the transmitter.

[0162] Laser: precisely measuring the range of an object
from the transmitter.

[0163] Magnetic sensor: detecting the presence of a
magnetic object.

[0164] The RSSI proximity estimate proceeds under one
embodiment as follows:

[0165] An RF beacon transmits a data packet on a
schedule (i.e. once per second; once per 200 mS; etc.)

[0166] An RF receiver detects transmissions of a bea-
con.

[0167] An RF receiver decodes the transmissions.

[0168] An RF receiver calculates an RSSI of the RF
Beacon transmission. Note that for applications requir-
ing greater accuracy, RSSI values corresponding to
multiple packets from the beacon of interest are aver-
aged together.

[0169] An RF receiver determines an estimated range
between the RF Receiver and RF Beacon based on the
calculated RSSI result.

[0170] The range determination based on this calculated
RSSI value may be imprecise as such values are
significantly affected by positioning, obstructions and
environment. If the range and/or beacon discrimination
based on the RSSI reading(s) is acceptable for an
application, the process is complete, and the RF
receiver performs an action if a ranging threshold is
surpassed.

[0171] If the distance estimation and/or beacon discrimi-
nation based on the RSSI readings is not acceptable for a
given application, the RF Beacon circuitry may be enhanced
with the addition of one or more presence/ranging technolo-
gies capable of detecting the presence and/or range of
nearby objects. The RF Beacon may include the results of
the detected presence/ranging data in the RF Beacon trans-
mission. The RF Receiver may analyze its range relative to
the RF Beacon utilizing both the initial RSSI distance
determination and the presence/ranging data included in the
RF Beacon transmission. If the enhanced range determina-
tion meets the ranging threshold of an RF Receiver appli-
cation, then the RF Receiver may perform its prescribed
action.

[0172] FIG. 15 shows an RF Beacon 1510 sending repeti-
tive transmissions 1530. The RF Beacon includes a pres-
ence/technology 1520. Such technology may comprise a
capacitive sensor, inductive sensor, infrared ranging detec-
tor, passive infrared (PIR sensor), ultrasonic ranging, laser,
and/or a magnetic sensor. An RF Receiver 1540 detects the
repetitive transmissions of the beacon. RF Beacon and RF
Receiver communicate under one embodiment using a Blu-
etooth Low Energy standard.

[0173] FIG. 16 shows the content of an RF Beacon data
packet 1600. The data packet includes device type 1610,
device id 1620, battery level 1630, firmware version 1640,
transmit power level 1650, proximity indication 1660, and
function 1670. Proximity indication comprises data corre-
sponding to the presence/ranging technologies. For
example, if a capacitive sensor detects a close proximity of
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a pet body, then the corresponding RF Beacon transmits data
of the event, i.e. proximity indication, as a component of its
repetitive communications.

[0174] FIG. 17 shows example antennae patterns 1710,
1720, 1730 demonstrating differing signal strength levels
depending on the approach angle of an RF Receiver relative
to the respective RF Beacon.

[0175] FIG. 18 shows a transmitting RF Beacon X0. FIG.
18 also shows RF Receivers X1-X11 positioned at various
locations around the RF Beacon, i.e. positioned at differing
approach angles. The RF Receivers detect the following
signal strength (RSSI) levels.

X1 -67 dB
X2 -71 dB
X3 -72 dB
X4 -66 dB
X5 -70 dB
X6 -70 dB
X7 -66 dB
X8 -73 dB
X9 -71 dB
X10 -70 dB
X1 -68 dB

[0176] FIG. 19 shows a dog with a collar 1910 that
includes an RF Receiver. The RF Receiver of course repo-
sitions itself relative to the pet body over time as the pet and
collar move around within an environment. FIG. 19 also
shows an RF Beacon 1920 periodically transmitting 1930
RF Beacon data. The various RF receiver collar positions
(X1-X3, shown; X4-X6, not shown) register the following
RSSI signal strength levels:

X1 -67 dB
X2 -70 dB
X3 -65 dB
X4 -72 dB
X5 -71 dB
X6 -66 dB

[0177] Under one embodiment of a pet monitoring system,
a pet collar includes an RF Receiver. The receiver commu-
nicates with an RF Beacon incorporated into or affixed to a
water bowl. The receiver logs close-proximity interactions
between a pet wearing the collar and the beacon equipped
water bowl.

[0178] Once a specified RSSI threshold value is surpassed,
the RF Receiver knows that it is close to the water bowl;
however, the RSSI distance estimate is not precise enough to
establish with confidence that the pet is close enough to be
drinking water versus just “nearby” the water bowl. Impre-
cision in the estimate may be due to one or more of an
approach angle of the pet to the water bowl, position of the
RF Receiver on the pet’s neck, and the position of the RF
Beacon on the water bowl. However, it is imperative that the
log entry only occur upon very close proximity.

[0179] In order to increase the precision of the RSSI
proximity estimate, a capacitive sensor is under one embodi-
ment added to the circuitry of the RF Beacon. Upon very
close approach of the pet body to the water bowl, the
capacitive sensor begins to react. The reaction (sensor data)
may be included in the data packet sent out by the RF
Beacon. Once the RSSI threshold has been surpassed, AND
the sensor data packet from the RF Beacon includes con-
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firmation that a pet body is very nearby, the RF Receiver
may confidently log the interaction.

[0180] With reference to FIG. 20, assume that an RF
Receiver roams in proximity to two RF Beacon equipped
bowls—a food bowl 2010 and a water bow] 2020. The food
bowl 2010 features beacon 2080. Water bow] 2020 features
beacon 2090. Each bowl also comprises a capacitive sensor
2030, 2040 for detecting near proximity of the pet wearing
the RF Receiver. As the pet approaches the bowls, RF
Receiver 2050 detects similar RSSI levels from the first RF
Beacon 2060 and the second RF Beacon 2070. These RSSI
levels surpass a threshold to indicate close proximity. How-
ever, the first capacitive sensor 2030 detects near proximity
of the pet body while the second first capacitive sensor 2040
does not. This means that the first RF Beacon transmission
2060 contains capacitive sensor data indicating proximity
while the second RF Beacon transmission 2070 does not.
Despite reading identical RSSI levels from both RF Bea-
cons, the RF receiver is now aware of close proximity to the
food bowl but not the water bowl.

[0181] Assume that an RF Receiver approaches an RF
Beacon equipped trash can. Depending on the position of the
RF Receiver on the pet’s neck, the approach angle of the pet
to the trash can, and the position of the RF Beacon on the
trash can, the RSSI value can vary significantly. Once a
specified RSSI threshold value is surpassed, the RF Receiver
knows that it is close to the trash can, however, not precisely
enough to confidently apply a stimulus to the pet to discour-
age interaction between the pet and trash can.

[0182] With reference to FIG. 21, trash can 2110 is
equipped with an RF Beacon 2120 which itself includes a
capacitive sensor 2130. As the pet wearing the RF Receiver
2170 approaches the trash can, the receiver passes through
a first position 2140 on its way to a second position 2150 in
close proximity to the trash can 2110. However, possibly due
to a change in the pet’s position, the RF receiver 2170
detects similar RF readings at both positions. However at the
second position the capacitive sensor 2130 senses close
proximity of the pet body. When the pet is at the second
position, the RF Beacon transmissions 2160 include capaci-
tive sensor data indicating close proximity. The combination
of RSSI level and confirmed capacitive sensor event causes
a pet collar to apply a stimulus encouraging the pet to exit
an avoidance area surrounding the trash can.

[0183] Under one embodiment, RF Receiver/Beacon com-
ponents interact to provide a product coupon when an in
store shopping consumer is directly in front of the product
for a given period of time. Under this embodiment, the
consumer uses a smartphone that supports RF Receiver
capability (likely Bluetooth Low Energy) while the store
shelf itself comprises an RF Beacon positioned near the
product of interest.

[0184] With reference to FIG. 22 a consumer 2210 with
smartphone 2220 approaches a product shelf to inspect an
array of products. The shelf displays a first product 2230, a
second product 2240, and a third product 2250. An RF
Beacon 2260 may be placed directly behind, underneath or
above the second product. Once a specified RSSI threshold
value is surpassed, the RF Receiver within the consumer’s
cell phone knows that it is close to an advertising beacon.
However, the smartphone RF receiver may detect similar
RSSI levels when in front of any of the three products. The
smartphone RF receiver does not detect RSSI levels pre-
cisely enough to confidently know that the consumer is
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directly in front of the product that is coupon-enabled by an
RF Beacon. It is imperative that the notification of the
consumer occur only when the consumer is directly in front
of the product for a specified period of time indicating the
consumer has an interest in the product.

[0185] Under an embodiment, the RF Beacon of an
embodiment includes an ultrasonic ranging sensor 2270.
Upon approach of the consumer to the RF Beacon, within
the tight field-of-view of the ultrasonic ranging sensor, the
ultrasonic ranging sensor 2270 calculates the precise dis-
tance between the ultrasonic ranging sensor and consumer
and includes this value within the data packet of the adver-
tising RF Beacon. Once the RSSI threshold has been sur-
passed, and the data packet from the RF Beacon includes the
further confirmation that the consumer has been stationary
within close range for a sufficient time, an electronic coupon
may be sent to the consumer’s smartphone.

[0186] Under one embodiment, RF Receiver/Beacon com-
ponents interact to provide a driver vehicle position infor-
mation relative to an interior wall of a garage. With refer-
ence to FIG. 23, a driver moves a vehicle 2310 forward to
position it within a garage space. The vehicle includes an RF
Receiver 2320 located in a forward position while the
interior wall of the garage includes an RF Beacon 2330. In
approaching the interior wall, the vehicle moves from a first
position 2340 to a second position 2350. In the first position
a closing garage door will strike the back end of the vehicle.
In the second position the front end of the car is sufficiently
near to the interior wall (without risk of any collision
between vehicle and wall) to provide clearance between the
back end of the vehicle and a closed garage door.

[0187] However, the RF Receiver detects similar RSSI
levels at the first position and the second position. The
vehicle RF receiver does not detect RSSI levels precisely
enough to confidently establish the vehicle’s position within
the garage space. It is imperative that the vehicle pull up a
fairly precise point to avoid contact with the wall and to
allow the garage door to close behind the car.

[0188] Under an embodiment, the RF Beacon may include
an inductive sensor 2360 within its circuitry. The inductive
sensor may detect nearby metal. Upon approach of the
metallic vehicle toward the interior garage wall, the induc-
tive sensor 2360 begin to reacts. The reaction data may be
included in the data packets transmitted 2370 by the RF
Beacon. Once an RSSI level threshold has been surpassed
and the corresponding data packets from the RF Beacon
include further confirmation of an inductive sensor event,
i.e. that the vehicle is within a range of the inductive sensor,
the RF receiver may notify the driver that the vehicle is in
a proper location. The RF Receiver may cooperate with
sound emitting devices to provide the notification. Alterna-
tively, the RF Receiver may cooperate with electronics
within the vehicle to provide the notification via audible or
visible alerts.

[0189] With reference to FIG. 24, a cook 2410 at a
restaurant may work near a dangerously hot surface 2420.
The cook may be outfitted with a wrist-mounted RF receiver
2430, while the hot surface 2420 may be outfitted with an RF
beacon 2440. The cook may move from a first position 2450
to a second position 2460. The second position represents
dangerous proximity to the hot surface.

[0190] FIG. 25 shows a system for enhancing RF Beacon
proximity determination. The system comprises 2510 a
communications device periodically transmitting a radio
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frequency signal, wherein the periodically transmitted signal
includes data. The system comprises 2520 a receiver detect-
ing the periodically transmitted signal, the detecting includ-
ing measuring strength of the periodically transmitted sig-
nal, the detecting including using the signal strength to
provide a first estimate of the receiver’s distance from the
communications device. The system comprises 2530 the
communications device including at least one location sen-
sor for determining an additional distance indication,
wherein the data includes the additional distance indication.
The system comprises 2540 the receiver performing a func-
tion when the first estimate meets at least one criterion and
when the additional distance indication indicates a first state.
[0191] A system is described herein that comprises a
communications device periodically transmitting a radio
frequency signal, wherein the periodically transmitted signal
includes data. The system includes a receiver detecting the
periodically transmitted signal, the detecting including mea-
suring strength of the periodically transmitted signal, the
detecting including using the signal strength to provide a
first estimate of the receiver’s distance from the communi-
cations device. The system includes the communications
device including at least one location sensor for determining
an additional distance indication, wherein the data includes
the additional distance indication. The system includes the
receiver performing a function when the first estimate meets
at least one criterion and when the additional distance
indication indicates a first state.

[0192] The data of an embodiment comprises an identifi-
cation number of the communications device.

[0193] The data of an embodiment comprises a type of the
communications device.

[0194] The data of an embodiment comprises battery level
of the communications device.

[0195] The data of an embodiment comprises version of
firmware running on at least one processor of the commu-
nications device.

[0196] The data of an embodiment comprises transmit
power level of the communications device.

[0197] The data of an embodiment comprises the function.
[0198] The at least one criterion includes the first estimate
being less than a first distance, under an embodiment.
[0199] The at least one criterion includes the first estimate
being greater than a first distance, under an embodiment.
[0200] The at least one criterion includes the first estimate
being equal to a first distance, under an embodiment.

[0201] A mobile body of an embodiment comprises the
receiver.
[0202] The mobile body of an embodiment moves within

an environment of the communications device.

[0203] The detecting the periodically transmitted signal
includes under an embodiment the mobile body moving
within a detection range of the communications device.
[0204] The mobile body of an embodiment comprises an
animal, wherein the animal wears the receiver.

[0205] The performing the function comprises applying
under an embodiment at least one stimulus to the mobile
body when the first estimate meets the at least one criterion
and when the additional distance indication indicates the
first state.

[0206] The performing the function comprises under an
embodiment logging a time when the first estimate meets the
at least one criterion and when the additional distance
indication indicates the first state.
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[0207] The logging the time includes under an embodi-
ment associating the time with identification information of
the communications device, wherein the data includes the
identification information.

[0208] The first state comprises under an embodiment the
at least one location sensor detecting distance information
relating to distance between the communications device and
the receiver.

[0209] The detecting the distance information includes
under an embodiment using the distance information to
confirm a distance between the communications device and
the receiver.

[0210] The distance is less than the first estimate, under an
embodiment.
[0211] The distance is greater than the first estimate, under

an embodiment.

[0212] The distance is equal to the first estimate, under an
embodiment.
[0213] The at least one location sensor comprises a capaci-

tive sensor, under an embodiment.

[0214] The capacitive sensor of an embodiment detects the
distance information including a presence of the mobile
body that is conductive.

[0215] The capacitive sensor of an embodiment detects the
distance information including detecting a dielectric of the
mobile body that is different from air.

[0216] The at least one location sensor of an embodiment
comprises an inductive sensor.

[0217] The inductive sensor of an embodiment detects the
distance information including a presence of the mobile
body, wherein the mobile body comprises a metallic object.
[0218] The at least one location sensor of an embodiment
comprises a passive infrared (PIR) sensor.

[0219] The PIR sensor of an embodiment detects the
distance information including a presence of the mobile
body within the PIR sensor’s field of view.

[0220] The at least one location sensor of an embodiment
comprises a first infrared ranging sensor.

[0221] The first infrared ranging sensor of an embodiment
detects the distance information including a presence of the
mobile body within a second distance from the communi-
cations device.

[0222] The at least one location sensor of an embodiment
comprises a second infrared ranging sensor.

[0223] The second infrared ranging sensor of an embodi-
ment detects the distance information including measuring
the mobile body’s distance from the communications device
using two-way ranging.

[0224] The at least one location sensor of an embodiment
comprises a laser.

[0225] The laser of an embodiment detects the distance
information including measuring the mobile body’s distance
from the communications device.

[0226] The at least one location sensor of an embodiment
comprises an RF receiver.

[0227] The RF receiver of an embodiment detects the
distance information including a presence of the mobile
body that is conductive.

[0228] The communications device and the receiver of an
embodiment wirelessly communicate through Bluetooth low
energy communications protocols.

[0229] The measured strength comprises a received signal
strength indication, under an embodiment.
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[0230] The using the signal strength to provide the first
estimate includes under an embodiment using a plurality of
signal strength measurements to provide the first estimate.
[0231] The using a plurality of signal strength measure-
ments includes under an embodiment averaging the plurality
of' signal strength measurements to provide the first estimate.
[0232] The communications device of an embodiment
comprises a Bluetooth low energy beacon.

[0233] However, the RF Receiver detects similar RSSI
levels at the first position and the second position. The RF
receiver does not detect RSSI levels precisely enough to
confidently establish the cook’s location with respect to the
hot surface. Under an embodiment, the RF Beacon may
include an infrared ranging sensor 2470 within its circuitry.
Upon the cook’s approach toward the dangerous region, the
infrared ranging sensor 2470 will measure the distance from
the hot surface to the cook and place the result in the data
packet sent out by the RF Beacon. In other words, the
infrared ranging sensor data may be included in the data
packets transmitted 2480 by the RF Beacon. Once an RSSI
level threshold has been surpassed and the corresponding
data packets from the RF Beacon include further confirma-
tion of an infrared ranging sensor event, i.e. confirmation
that the cook is in the second position or rather within a
dangerous range of the infrared ranging sensor, the RF
Receiver may notify the cook of danger.

[0234] Computer networks suitable for use with the
embodiments described herein include local area networks
(LAN), wide area networks (WAN), Internet, or other con-
nection services and network variations such as the world
wide web, the public internet, a private internet, a private
computer network, a public network, a mobile network, a
cellular network, a value-added network, and the like. Com-
puting devices coupled or connected to the network may be
any microprocessor controlled device that permits access to
the network, including terminal devices, such as personal
computers, workstations, servers, mini computers, main-
frame computers, laptop computers, mobile computers,
palm top computers, hand held computers, mobile phones,
TV set-top boxes, or combinations thereof. The computer
network may include one of more LANs, WANS, Internets,
and computers. The computers may serve as servers, clients,
or a combination thereof.

[0235] The systems and methods of monitoring a subject
in a premises can be a component of a single system,
multiple systems, and/or geographically separate systems.
The systems and methods of monitoring a subject in a
premises can also be a subcomponent or subsystem of a
single system, multiple systems, and/or geographically sepa-
rate systems. The components of the systems and methods of
monitoring a subject in a premises can be coupled to one or
more other components (not shown) of a host system or a
system coupled to the host system.

[0236] One or more components of the systems and meth-
ods of monitoring a subject in a premises and/or a corre-
sponding interface, system or application to which the
systems and methods of monitoring a subject in a premises
are coupled or connected includes and/or runs under and/or
in association with a processing system. The processing
system includes any collection of processor-based devices or
computing devices operating together, or components of
processing systems or devices, as is known in the art. For
example, the processing system can include one or more of
a portable computer, portable communication device oper-
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ating in a communication network, and/or a network server.
The portable computer can be any of a number and/or
combination of devices selected from among personal com-
puters, personal digital assistants, portable computing
devices, and portable communication devices, but is not so
limited. The processing system can include components
within a larger computer system.

[0237] The processing system of an embodiment includes
at least one processor and at least one memory device or
subsystem. The processing system can also include or be
coupled to at least one database. The term “processor” as
generally used herein refers to any logic processing unit,
such as one or more central processing units (CPUs), digital
signal processors (DSPs), application-specific integrated cir-
cuits (ASIC), etc. The processor and memory can be mono-
lithically integrated onto a single chip, distributed among a
number of chips or components, and/or provided by some
combination of algorithms. The methods described herein
can be implemented in one or more of software algorithm(s),
programs, firmware, hardware, components, circuitry, in any
combination.

[0238] The components of any system that include the
systems and methods of monitoring a subject in a premises
can be located together or in separate locations. Communi-
cation paths couple the components and include any medium
for communicating or transferring files among the compo-
nents. The communication paths include wireless connec-
tions, wired connections, and hybrid wireless/wired connec-
tions. The communication paths also include couplings or
connections to networks including local area networks
(LANs), metropolitan area networks (MANs), wide area
networks (WANS), proprietary networks, interoffice or back-
end networks, and the Internet. Furthermore, the communi-
cation paths include removable fixed mediums like floppy
disks, hard disk drives, and CD-ROM disks, as well as flash
RAM, Universal Serial Bus (USB) connections, RS-232
connections, telephone lines, buses, and electronic mail
messages.

[0239] Aspects of the systems and methods of monitoring
a subject in a premises and corresponding systems and
methods described herein may be implemented as function-
ality programmed into any of a variety of circuitry, including
programmable logic devices (PLDs), such as field program-
mable gate arrays (FPGAs), programmable array logic
(PAL) devices, electrically programmable logic and memory
devices and standard cell-based devices, as well as applica-
tion specific integrated circuits (ASICs). Some other possi-
bilities for implementing aspects of the systems and methods
of monitoring a subject in a premises and corresponding
systems and methods include: microcontrollers with
memory (such as electronically erasable programmable read
only memory (EEPROM)), embedded microprocessors,
firmware, software, etc. Furthermore, aspects of the systems
and methods of monitoring a subject in a premises and
corresponding systems and methods may be embodied in
microprocessors having software-based circuit emulation,
discrete logic (sequential and combinatorial), custom
devices, fuzzy (neural) logic, quantum devices, and hybrids
of any of the above device types. Of course the underlying
device technologies may be provided in a variety of com-
ponent types, e.g., metal-oxide semiconductor field-effect
transistor (MOSFET) technologies like complementary
metal-oxide semiconductor (CMOS), bipolar technologies
like emitter-coupled logic (ECL), polymer technologies



US 2019/0150404 A1

(e.g., silicon-conjugated polymer and metal-conjugated
polymer-metal structures), mixed analog and digital, etc.
[0240] It should be noted that any system, method, and/or
other components disclosed herein may be described using
computer aided design tools and expressed (or represented),
as data and/or instructions embodied in various computer-
readable media, in terms of their behavioral, register trans-
fer, logic component, transistor, layout geometries, and/or
other characteristics. Computer-readable media in which
such formatted data and/or instructions may be embodied
include, but are not limited to, non-volatile storage media in
various forms (e.g., optical, magnetic or semiconductor
storage media) and carrier waves that may be used to
transfer such formatted data and/or instructions through
wireless, optical, or wired signaling media or any combina-
tion thereof. Examples of transfers of such formatted data
and/or instructions by carrier waves include, but are not
limited to, transfers (uploads, downloads, e-mail, etc.) over
the Internet and/or other computer networks via one or more
data transfer protocols (e.g., HT'TP, FTP, SMTP, etc.). When
received within a computer system via one or more com-
puter-readable media, such data and/or instruction-based
expressions of the above described components may be
processed by a processing entity (e.g., one or more proces-
sors) within the computer system in conjunction with execu-
tion of one or more other computer programs.

[0241] Unless the context clearly requires otherwise,
throughout the description and the claims, the words “com-
prise,” “comprising,” and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive
sense; that is to say, in a sense of “including, but not limited
to.” Words using the singular or plural number also include
the plural or singular number respectively. Additionally, the
words “herein,” “hereunder,” “above,” “below,” and words
of similar import, when used in this application, refer to this
application as a whole and not to any particular portions of
this application. When the word “or” is used in reference to
a list of two or more items, that word covers all of the
following interpretations of the word: any of the items in the
list, all of the items in the list and any combination of the
items in the list.
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[0242] The above description of embodiments of the sys-
tems and methods of monitoring a subject in a premises and
corresponding systems and methods is not intended to be
exhaustive or to limit the systems and methods to the precise
forms disclosed. While specific embodiments of, and
examples for, the systems and methods of monitoring a
subject in a premises and corresponding systems and meth-
ods are described herein for illustrative purposes, various
equivalent modifications are possible within the scope of the
systems and methods, as those skilled in the relevant art will
recognize. The teachings of the systems and methods of
monitoring a subject in a premises and corresponding sys-
tems and methods provided herein can be applied to other
systems and methods, not only for the systems and methods
described above.

[0243] The elements and acts of the various embodiments
described above can be combined to provide further embodi-
ments. These and other changes can be made to the systems
and methods of monitoring a subject in a premises and
corresponding systems and methods in light of the above
detailed description.

We claim:

1. A system comprising,

a communications device periodically transmitting a radio
frequency signal, wherein the periodically transmitted
signal includes data;

a receiver detecting the periodically transmitted signal,
the detecting including measuring strength of the peri-
odically transmitted signal, the detecting including
using the signal strength to provide a first estimate of
the receiver’s distance from the communications
device;

the communications device including at least one location
sensor for determining an additional distance indica-
tion, wherein the data includes the additional distance
indication;

the receiver performing a function when the first estimate
meets at least one criterion and when the additional
distance indication indicates a first state.

2-42. (canceled)



