US 20240164348A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2024/0164348 A1

McKee et al. 43) Pub. Date: May 23, 2024
(54) ANIMAL COLLAR DEVICE FOR AOIK 15/02 (2006.01)
MONITORING ANIMAL AOIK 29/00 (2006.01)
HO4W 4/02 (2006.01)
(71) Applicant: Smart Tracking Technologies, LLC, HO4W 52/02 (2006.01)
Jacksonville, FL. (US) (52) U.S. CL
CPC ... AOIK 27/009 (2013.01); A01IK 11/008
(72) Inventors: Jo.seph T. McKee, Stamford, CT (US); (2013.01); AO0IK 157021 (2013.01); A0IK
Michael A. Basone, Stamford, CT 27/001 (2013.01); AGIK 29/005 (2013.01);
(US); Heberto J. Calves, Katonah, NY HO4W 4/023 (2013.01); HO4W 52/0251
Us) (2013.01); HO4W 88/04 (2013.01)
(22) Filed: Jan. 23, 2024 An animal collar device operates within an animal collar
system for monitoring an animal. The animal collar device
Related U.S. Application Data includes a monitoring component configured to collect data
(62) Division of application No. 17/140,338, filed on Jan. about the. animal, a communication component configured to
e L communicate the data about the animal to one of a base
4, 2021, now Pat. No. 11,910,783, which is a division . . e
S station and a user device, a battery coupled to the monitoring
of application No. 15/258,635, filed on Sep. 7, 2016, L .
Pat. No. 10.912.282 component and the communication component. The animal
now rat. No. 112,202 collar device also includes a processor configured to deter-
Publication Classification mine whether the communication component is connected to
the base station and the user device to provide a location of
(51) Int. CL the animal relative to the base station and the user device,
AO0IK 27/00 (2006.01) and based upon the location of the animal, cause the animal
AO0IK 11/00 (2006.01) collar device to enter a communication state.

/a» ‘ |
BLE location

Cellular data

5
%
“@9% («

6

GPS location Cell tower ID g

for location

(scan)

2
S 1P Network «
(indluding cellular base stafions™\
~ Internet gateways
2o bockbone) 7
"‘E:‘i”ﬁ ) Qé'@
= )
-
¢

[~
o



Patent Application Publication = May 23, 2024 Sheet 1 of 8 US 2024/0164348 A1

FIG. 1

18




Patent Application Publication = May 23, 2024 Sheet 2 of 8 US 2024/0164348 A1

~

_ - _
o o o>
[ [ [
]
= o~
= o 0
L — o
= @ = @ S @ D
= r— [—
[
= =) g [ .
S =
—_ (1.} _—
s = (=]
— — |
= °°= =]
g - = - § -
= = =
(=] = =
< = —
o d d
-= -= -=
wl
o
o o o

30



Patent Application Publication = May 23, 2024 Sheet 3 of 8 US 2024/0164348 A1

40

FIG. 3



Patent Application Publication = May 23, 2024 Sheet 4 of 8 US 2024/0164348 A1

40

FIG. 4



May 23, 2024 Sheet 5 of 8 US 2024/0164348 Al

Patent Application Publication

JE

STINA0OW ¥IM0d

B ININVHD

$11NAOW NOIDVYIINI

ST1NAOW INIHOLINOW

ST1NA0W NOILYOINNWWO




Patent Application Publication = May 23, 2024 Sheet 6 of 8 US 2024/0164348 A1

56

@H@) \\ GPS location CeII ower ID Ny

(scan)
scan for Iocutlon (scan) for location

\v

BLE location

Cellular data

m and SMS

1P Network

(including cellular base slullons
Internet gateways ~_4#
AAAAAAAAAAAAAAA d bockbope) 7
._..c—;i—‘i;g AAAAAAAAAAAAAAAAAA &Q
3
60



Patent Application Publication = May 23, 2024 Sheet 7 of 8 US 2024/0164348 A1

Person leaves dog home within beacon/
mobile app disconnecs from collar

102 A o : 104
one
Together ™ Person returns to dog/ | Home
[ connectedw/ '} mobile app connedis collar beacon visible
0 person/mobile  but o mobile
=I5
28
z';’. 2 _ %
2 B £<
5| § Ak
AH 3
£ 8=
=2 = @
g =l

neither beacon
nor mobile
is visible

106

FIG. 7



Patent Application Publication = May 23, 2024 Sheet 8 of 8 US 2024/0164348 A1

200
4

Determine state

k4

4

Switch mode

to peripheral
advertise Switch mode fo | 210

and wait for central and scan
connection beacon list

L A |
Allowed -

mobile ﬁ
ot/ ot

10

¥

eacon ™

| Together
s'ute

L ew state
208 since lost -9

Upor] BLE check?
connection AAAAAAAAAAAAAAAA

yes

X

~218

Notify server
of state change /

FIG. 8



US 2024/0164348 Al

ANIMAL COLLAR DEVICE FOR
MONITORING ANIMAL

RELATED APPLICATIONS

[0001] The present application is a divisional application
of copending patent application Ser. No. 17/140,338 filed
Jan. 4, 2021, which is a divisional application of patent
application Ser. No. 15/258,635 filed Sep. 7, 2016, now U.S.
Pat. No. 10,912,282, the contents of which are hereby
incorporated by reference in their entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of wear-
able electronics, and, more particularly, to a smart animal
collar that uses a number of sensors, radios and interactive
components to monitor and interact with an animal and
related methods.

BACKGROUND

[0003] A number of wearable electronics have been
designed for humans. Many of these “wearables” are
focused on health and wellness. These fitness wearables are
typically in the form of a bracelet and are designed to collect
information from the user. These fitness wearables monitor
the activity and heart rate of the user using a gyroscope
and/or heart rate sensor and transmit that data to the user.
[0004] Other wearables are focused on connectivity. These
wearables are typically in the form of a “smartwatch” and
are designed to present information from the user’s smart-
phone to the user. These smartwatches receive notifications
from the user’s smartphone via Bluetooth or from a server
via Wi-Fi, alert the user with a sound or vibration and then
present that notification visually on a screen.

[0005] Still other wearables provide a measure of interac-
tivity. For example, many of the more feature-packed smart-
watches allow the user to answer phone calls using a built-in
microphone and speaker. In another example, many of the
more feature-packed smartwatches allow the user to input
information using their voice, hand gestures, a stylus or
mechanical components on the watch. Many of these fea-
ture-packed smartwatches also incorporate the fitness com-
ponents provided by fitness wearables.

SUMMARY

[0006] Generally speaking, an animal collar device oper-
ates within an animal collar system for monitoring an
animal. The animal collar device comprises at least one
monitoring component configured to collect data about the
animal, at least one communication component configured
to communicate the data about the animal to at least one of
a base station and a user device, a battery coupled to the at
least one monitoring component and the at least one com-
munication component. The animal collar device also
includes a processor coupled to the at least one monitoring
component, the at least one communication component, and
the battery. The processor is configured to determine
whether the at least one communication component is con-
nected to at least one of the base station and the user device
to provide a location of the animal relative to the base station
and the user device, and based upon the location of the
animal, cause the animal collar device to enter one of a
plurality of communication states. The plurality of commu-
nication states comprises an away alone state when not
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connected to the base station and the user device, and a home
alone state when connected to the base station and not
connected to the user device. The processor is configured to
when in the away alone state, cause the at least one com-
munication component to transmit the data about the animal
via an external network. More specifically, the at least one
monitoring component may include at least one of a first
thermometer configured to measure a temperature of the
animal, an accelerometer, and a heart rate sensor.

[0007] In some embodiments, the animal collar device
may include at least one interaction component coupled to
the processor and the battery, and the at least one interaction
component may be configured to interact with the animal
based upon user input. The at least one interaction compo-
nent may be configured to interact with the animal in
response to the data about the animal. The at least one
interaction component may include at least one of a speaker,
a vibrational motor, a light, and a laser. The at least one
interaction component may be configured to interact with
the animal based upon the location of the animal relative to
the base station.

[0008] For example, the at least one communication com-
ponent may include at least one of a global positioning
system (GPS) radio, a cellular transceiver, a Bluetooth
transceiver, and a Wi-Fi transceiver. The processor may be
configured to selectively enable and disable the at least one
monitoring component based upon the location of the animal
relative to the base station. The processor may be configured
to selectively enable and disable the at least one communi-
cation component based upon the location of the animal
relative to the base station. The processor may be configured
to process at least one of the data about the animal and the
location of the animal relative to the base station based upon
a predefined threshold and a logic combination. The pro-
cessor may be configured to notify a user of an event
correlated with the predefined threshold and the logic com-
bination. The processor may be configured to generate
threshold ranges for the data about the animal based upon
values of the data about the animal over time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows an exploded view of a dog-collar
embodiment of the wearable component of an embodiment.

[0010] FIG. 2 is a block diagram that illustrates the
modules within an embodiment of the wearable component.

[0011] FIG. 3 shows an embodiment of the base station
component.
[0012] FIG. 4 shows an exploded view of an embodiment

of the base station component.

[0013] FIG. 5 is a block diagram that illustrates the
modules within an embodiment of the base station compo-
nent.

[0014] FIG. 6 is a communication diagram that illustrates
the potential types of communications that are enabled by
the various embodiments.

[0015] FIG. 7 is a flow diagram that illustrates how
embodiments of the wearable component of the present
invention may interact with the base station component.
[0016] FIG. 8 is a flow diagram that illustrates how
embodiments of the wearable component of the present
invention may interact with the base station component.
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DETAILED DESCRIPTION

[0017] In one embodiment, the method comprises of the
steps of: at least one monitoring module for collecting data
about an animal; at least one communication module for
communicating the collected data with one of a base station,
user device or network; a battery; and a processor that
determines whether the at least one communication module
is connected to one of the base station, user device or
network and, based on that determination, determines the
location of the animal relative to one of the base station and
the user device.

[0018] In one embodiment, the apparatus comprises of:
collecting data about an animal using a wearable compo-
nent; communicating the collected data with one of a base
station, user device or network; and determining whether the
wearable component is connected to one of the base station,
user device or network and, based on the determination,
determining the location of the animal relative to one of the
base station and the user device.

[0019] In an alternate embodiment, the above method and
apparatus include at least one interaction module for inter-
acting with the animal. In another embodiment, the above
method and apparatus include (a processor for) controlling
which of the monitoring, communication and/or interaction
modules are enabled or disabled depending on the deter-
mined relative location. The enabling and disabling may
conserve the battery’s power.

[0020] In yet another embodiment, the above method and
apparatus include (a processor for) analyzing at least one of
the collected data and the determined relative location and
comparing the analyzed information to at least one of a
predefined threshold or logic combination. In a further
embodiment, the above method and apparatus include (a
processor for) notifying the user of an event correlated with
the predefined threshold or logic combination. In another
embodiment, the above method and apparatus include (a
processor for) providing feedback based on the collected
data and at least one of the age, breed, body type, size or
gender of the animal.

[0021] Inanother alternate embodiment, the above method
and apparatus include (a processor for) determining whether
the at least one communication module is connected to one
of at least two user devices correlated with individual
profiles and, if so, correlating the collected data with the
profile of the connected user device. In another embodiment,
the method comprises the steps of: collecting data about an
animal using a wearable component; communicating the
collected data with at least two user devices; and determin-
ing whether the wearable component is connected to the at
least two user devices and attributing the collected data to a
profile corresponding to the connected user device. In
another embodiment, the apparatus comprises of: at least
one monitoring module for collecting data about an animal;
at least one communication module for connecting to at least
two user devices; and a processor that determines whether
the at least one communication module is connected to the
at least two user devices and attributes the collected data to
a profile corresponding to the connected user device.
[0022] The embodiments described herein are systems for
monitoring and interacting with animals (preferably domes-
ticated pets). The underlying concepts and particular
embodiments are disclosed herein. These concepts may be
used independently or in conjunction with one another to
create a particular pet system. Certain particular embodi-
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ments are illustrated in the drawings and are described in the
detailed description herein. In addition, the detailed descrip-
tion describes features that may not be illustrated in the
drawings. These embodiments are intended to convey the
concepts of the embodiments described herein and potential
embodiments thereof and are not intended to limit the scope
of the claims to the specific embodiments disclosed herein.
[0023] The pet-monitoring system described herein may
comprise of a number of components. The system may
include a wearable component for the pet. The wearable
component will include both electronic components and
housing components for attaching the wearable to the pet.
The system may also include a base station. The base station
may be stationary or portable and will also include both
electronic and housing components and, in a preferred
embodiment, will act as a charging station for the wearable
component. These components may communicate with each
other and with a user device.

[0024] As described above and herein, the wearable com-
ponent described herein may be affixed to an animal. The
wearable component may also be affixed to many different
animals in many different ways, such as a collar, an ankle
bracelet or a hair pin. FIG. 1 shows an exploded view of a
dog-collar embodiment of an embodiment of the wearable
component.

[0025] The dog-collar 20 includes a strap 2 that can be
placed around the neck of a dog. The strap 2 is preferably
adjustable. Attached to the strap 2 are a flexible face 12 and
carrier housing 10 that interface with the module housing 14
that contains the electronic components of the pet wearable
(as will be described in detail with reference to FIG. 2).
[0026] For example, as illustrated, two rings 4 and 6 may
loop both the flexible face 12 and the strap 2 together. One
or more of the loops 4 and 6 may include a tag with engraved
information about the pet, such as a name and contact
information for the owner. The flexible face 12 is preferable
made out of leather and maintains the carrier housing 10
between it and the strap 2. The face 12 has a cutout that
matches a depression in the carrier housing 10; the shape of
the cutout and depression correspond to the shape of module
housing 14.

[0027] The electronic components 30 of the pet wearable
are maintained within the module housing 14. The module
housing 14 includes a light lens 16 on its face. The light lens
16 may allow the user to see visual notifications from the
electronic components 30 within the module housing 14,
such as a colored light that indicates different information
about the dog. The light lens 6 may also allow brighter light
to shine through the module housing 14 to illuminate the
area in front of the dog in the dark. The module housing 14
also includes an insert 18, with a cutout for light lens 16,
which is preferably made out of leather and covers the
exterior face of the module housing 14.

[0028] The module housing 14 interfaces with the carrier
housing 10 to affix the electronic components 30 of the pet
wearable to the pet. The module housing 14 is of a shape that
fits within the depression of carrier housing 10. A locking
mechanism (e.g., a pin or tab based lock) keeps the module
housing 14 within the carrier housing 10. The carrier hous-
ing 10 includes a release button 8 that is operable by a user
to remove the module housing 14 from the carrier housing
10.

[0029] One benefit of having module housing 14 and the
electronic components 30 within be detachable from carrier



US 2024/0164348 Al

housing 10 is that it allows a user to detach the electronic
components 30 from the collar for easy charging without
having to remove the collar from the dog. Thus, the user can
still walk the dog and connect a leash to either loop 4 or 6
while the electronic components 30 charge. Also, in the
event the dog runs away, the identification tag on a loop 4
or 6 of the collar can still be used to identify the pet and
facilitate its return.

[0030] In alternative embodiments, the electronic compo-
nents 30 may be permanently affixed to a portion of the
collar or built into the collar by distributing the components
along the length of the collar 20.

[0031] FIG. 2 is a block diagram that illustrates the
modules within the wearable component of an embodiment
of the wearable. As described with reference to FIG. 1, the
module housing 14 houses the electronic components 30 of
the wearable component 20. The electronic components 30
includes a number of modules, some electronic and some
mechanical. A first category of modules is communication
modules 22. The wearable component 20 may communicate
with a number of external devices and thus includes a
number of communication modules 22 to facilitate such
communication. For example, the electronic components 30
may include: a GPS module 224 for communication with a
GPS receiver/satellite; a cellular module 225 for communi-
cation with a mobile voice or data network; a Bluetooth
module 22¢ for communication with one or more of a base
station or user device; and a Wi-Fi module 224 for commu-
nication with one or more of a base station or user device.

[0032] A second category of modules are monitoring
modules 24. The wearable component 20 may monitor the
pet to gain a number of different metrics or data points that
can be used to monitor the health, location or wellness of the
pet and thus includes a number of monitoring modules 24 to
facilitate such monitoring. For example, the electronic com-
ponents 30 may include: a thermometer 24a to monitor the
external temperature around the dog; a thermometer 245 to
monitor the skin temperature of the dog; an accelerometer
24¢ to monitor the physical activity of the pet over time; a
heart rate sensor 244 to monitor the physical activity of the
dog; a moisture sensor 24e to monitor the humidity in the
dog’s environment; and a magnetometer 24/ to monitor
whether the dog is in proximity of an electric fence.

[0033] A third category of modules are interaction mod-
ules 26. The wearable component electronics 20 may allow
a user to interact with their pet. Such interaction may be in
real-time or automated. Thus, electronic components 30
includes a number of interaction modules 26 to facilitate
such interaction. For example, the wearable component
electronics 30 may include: a speaker 264 that can reproduce
sound in the audible spectrum and allows the user to transmit
audible commands to the pet (e.g., “sit”) in both real-time
and automatically in response to certain detected pet behav-
ior; a tonal speaker 265 that can be used to reproduce clicks
that are commonly used to train dogs; an ultrasonic speaker
26¢ that can reproduce sound that is inaudible to humans but
within the audible spectrum for dogs; a vibrational motor
26d that can be used to train the dog; and lights 26e that can
be used to either illuminate the area around the dog, com-
municate information to the user via blinking or colored
lights, or to train the dog. In embodiments that are built for
other pets, different interaction modules may be appropriate.
For example, a wearable component 20 designed for cats
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may include a laser module 26f'as an electronic component
30 that can be used to play with the cat or direct the cat to
a specific location.

[0034] The wearable component 20 may also include a
battery 28. In a preferred embodiment battery 28 is fixed and
rechargeable. However, there may be application in which
removable batteries 28 may be preferred.

[0035] It should be understood that, although not illus-
trated, the wearable component 20 may also include a
processor, memory or display device.

[0036] FIG. 3 shows an embodiment of base station com-
ponent 40. The base station may be powered, e.g., receive
electrical current, via a wire or may be powered using a
battery. When powered via wire, the base station component
40 may act as a charging base for the wearable component
30 within housing module 14.

[0037] FIG. 4 shows an exploded view of an embodiment
of the base station component 40. The base station 40
includes a base 38. Base 38 is preferably textured at the
bottom so that it will retain its location on a surface.
Connected to base 38 is body 36. Body 36 houses the
electronic components 50 of base station 40 that will be
described in more detail in reference to FIG. 5. Atop body
36 is cap 34. Cap 34 includes contact points that allow that
electronic components 50 within the body 36 to communi-
cate with or charge wearable component 20 when it is
connected. Atop cap 34 is antenna 32. Antenna 32 is
preferably connected to the electronic components 50 within
body 36 and facilitates communication.

[0038] Cap 34 and antenna 32 may include either a light
lens or cutout so that light from the electronic components
50 can be seen outside the base station. Such light may be
used to transmit information to the user via colors or patterns
or may be used to light the area around the base station.
[0039] In other embodiments, the base station may be
combined with other electronic components. In one such
embodiment the base station 40 is combined with other
communication devices such as a Wi-Fi router or home
automation hub. In another such embodiment the base
station 40 is combined with other pet-focused devices such
as an electronic food dispenser, water fountain or litter box.
[0040] FIG. 5 is a block diagram that illustrates the
electronic modules within an embodiment of the base station
component 40. As indicated in reference to FIGS. 3 and 4,
the base station component 40 includes electronic compo-
nents 50. These electronic components include a number of
modules. A first category of modules are communication
modules 42. The base station 40 may communicate with a
number of external devices and thus includes a number of
communication modules 42 to facilitate such communica-
tion. For example, the base station 40 may include: a cellular
module 42a for communication with a mobile voice or data
network; a Bluetooth module 426 for communication with
one or more of a wearable component 20 or user device; and
a Wi-Fi module 42¢ for communication with one or more of
a wearable component 20 or user device.

[0041] A second category of modules are monitoring
modules 44. The base station 40 may monitor a number of
environmental metrics. For example, the base station 40 may
include: a thermometer 44a to monitor the external tem-
perature in the room; a moisture sensor 445 to monitor the
humidity in the room; a motion sensor 44c¢; an air quality
sensor 44d; and a microphone 44e to monitor for audible
activity, such as an accident or whether the dog is barking.
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[0042] A third category of modules are interaction mod-
ules 46. The base station 40 may allow a user to interact with
their pet. Such interaction may be in real-time or automated.
Thus, the base station 40 includes a number of interaction
modules 46 to facilitate such interaction. For example, the
base station 40 may include: a speaker 464 that can repro-
duce sound in the audible spectrum and allows the user to
transmit audible commands to the pet (e.g., “sit”) in both
real-time and automatically in response to certain detected
pet behavior; a tonal speaker 465 that can be used to
reproduce clicks that are commonly used to train dogs; an
ultrasonic speaker 46¢ that can reproduce sound that is
inaudible to humans but within the audible spectrum for
dogs; and lights 464 that can be used to either illuminate the
area around the dog, communicate information to the user
via blinking or colored lights, or to train the dog. In
embodiments that are built for other pets, different interac-
tion modules may be appropriate. For example, a base
station 40 designed for cats may include a laser module 46¢
that can be used to play with the cat or direct the cat to a
specific location.

[0043] A fourth category of modules are charging and
power modules 48. The base station 40 may be powered via
a physical wire 48a to a socket connected to the power grid
or via a battery 485 that is either rechargeable or replaceable.
It should be understood that, although not illustrated, the
base station 40 may also include a processor, memory or
display device.

[0044] FIG. 6 is a communication diagram that illustrates
the potential types of communications that are enabled by
the embodiments described herein. As described with ref-
erence to FIG. 2, the wearable component 20 includes a
number of communication modules 22. These modules
allow the wearable component 20 to communicate with: the
base station 40 using, preferably, a low energy radio such as
Bluetooth LE; a user device 52 (such as a smart clip, smart
tag, smart bracelet, smartwatch, smartphone, tablet, laptop
or desktop) using, preferably, a low energy radio such as
Bluetooth LE; cellular towers 54 using, preferably, cellular
radio to triangulate position (e.g., Assisted-GPS); GPS sat-
ellites 56; Wi-Fi access points 58 to triangulate position
(e.g., Wi-Fi positioning system); a server 60 using, either
cellular data, SMS text messaging, or Wi-Fi.

[0045] FIG. 7 is a state diagram that illustrates how
embodiments of the wearable component may interact with
base station component 40. In this example, the wearable
component 20, base station 40 and user devices 52 are all
used to determine the state of whether the dog and owner are
together 102, the dog is home alone 104 or the dog is away
alone 106.

[0046] The process begins upon powering on the wearable
component 20 in state 100. The wearable component 20
looks for the base station 40 and for a user device 52. In a
preferred embodiment, the wearable component 20 looks for
other components by either pinging for them or trying to
establish a communication connection with those compo-
nents (e.g., via Bluetooth or Bluetooth LE). In one alternate
embodiment, the wearable component 20 may look for other
components by sending out a global ping that can be
responded to from any available components within range.
In another alternate embodiment, the wearable component
20 may survey whether components within their range are
broadcasting (e.g., Wi-Fi).
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[0047] If the wearable component 20 is able to detect/
connect with the user device 52, then the system knows that
both the owner and pet are together (e.g., home or else-
where) and can configure itself to state 102. If the wearable
component 20 is able to detect/connect to the base station 40
but not to the user device 52, then the system knows that the
pet is home (or wherever the base station is located) alone,
without its owner, and can configure itself to state 104. If the
wearable component 20 cannot detect/connect with either
the base station 40 or the user device 52, then the system
knows that the dog is away alone and can configure itself to
state 106. In other implementations a fourth state may be
determined based on whether the wearable component’s 20
can detect/connect with both the base station 40 and the user
device 52. If the wearable component 20 is able to detect/
connect to both the base station 40 and the user device 52,
then the system knows that both the dog and the user are
home.

[0048] The above process runs continuously. Thus, while
the owner may be home with the dog when initializing and
powering up the wearable component 20 (state 102), when
the owner leaves the home, the wearable component will
lose its connection with the user device 52 and the system
will move from state 102 to state 104. Similarly, when the
owner comes home, the wearable component 20 will regain
its connection with the user device 52 and the system will
move from state 104 to state 102. Should the dog run away
from the home while the owner is away from home, the
wearable component 20 will lose its connection with the
base station 40 and the system will move from state 104 to
state 106. Should the dog run away from home while the
owner is home, the wearable component 30 will lose its
connection with both the base station 40 and the user device
52 and the system will move from state 102 to state 106.
[0049] FIG. 8 is a flow diagram that illustrates how
embodiments of the wearable component may interact with
the base station component 40. Similar to FIG. 7, in this
example the wearable component 20, base station 40 and
user devices 52 are all used to determine the state of whether
the dog and owner are together 206, the dog is home alone
214 or the dog is away alone 220.

[0050] The process begins by entering determine state step
200. To determine the state of the wearable component 20
switches to peripheral mode and seeks out a connection with
the user device 52 in step 202. The wearable component 20
then determines if it was able to connect with the user device
52 in step 204. If the wearable component 20 was able to
connect to user device 52, it sets the together state in step
206 and stays they until it loses a connection with user
device 52. When the wearable component 20 loses its
connection with the user device 52 in step 208 the wearable
component once again enters determine state step 200.
[0051] If the wearable component 20 was not able to
connect to user device 52 in step 204 then the wearable
component 20 switches to a central mode and scans for
beacons such as that in base station 40 in step 210. The
wearable component 20 then determines if it was able to
connect with the base station 40 in step 212. If the wearable
component 20 was able to connect with the base station 40,
it sets the alone home state in step 214. If the wearable
component 20 was not able to connect with the base station
40 in step 212, it sets the alone away state in step 220.
[0052] Once set to either the alone away state in step 220
or the alone home state in step 214 the wearable component
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20 continuously checks for a state change in step 216. If
there is no state change, then the wearable component 20
reenters determine state step 200 and continuously monitors
for the user device 52. If there is a state change (the wearable
component 20 either gains or loses a connection with the
base station 40), then wearable component 20 notifies the
server 60 in step 218 and reenters determine state step 200.

[0053] Although not illustrated, a purpose of the system is
to efficiently use the physical electronics of the wearable
component 20, the base station 40 and the user device 52 by
determining the states indicated in FIG. 7.

[0054] For example, when the wearable component 20 is
connected to the user device 52 and enters together state
206, the cellular, the Wi-Fi and GPS radios may be disabled
and the Bluetooth (low energy) radio may be enabled. When
the wearable component 20 is connected to the base station
40 and enters home state 214, the Wi-Fi and GPS radios may
be disabled and the cellular and Bluetooth (low energy)
radios may be enabled. When the wearable component is not
connected to either the base station 40 or the user device 52
and enters alone away state 220, the Wi-Fi, GPS, cellular
and Bluetooth (low energy) radios may be enabled.

[0055] To illustrate, as described in reference to FIG. 2,
the wearable component 20 can include a GPS radio as one
of its communication modules 22. If the system were
designed to track the location of the pet over time, regardless
of'the state, then the system can minimize the use of the GPS
radio in the wearable component 20 and its associated drain
on the battery 28 by taking advantage of both the state
information and the user device 52: when the wearable
component 20 is connected to the base station 40 and enters
home state 214, it will log the dog’s GPS location as that of
the base station (e.g., home); when the wearable component
20 is connected to the user device 52 and enters together
state 206, the program (or app) on the user device 52 will use
its own location information gathered through the use of its
own GPS radio to log the location of the dog; and, conse-
quently, only when the wearable component is not connected
to either the base station 40 or the user device 52 and enters
alone away state 220, will it have to use its own Wi-Fi, GPS
or cell radios to determine its own location.

[0056] In another example, the wearable component 20
can connect with multiple user devices 52 in order to gain
information about the dog and distribute that information to
all users. For instance, assume that the wearable component
20 is set up to connect with the user device of mom 52a, dad
52b, daughter 52¢ or son 524. If the dog is home, then the
wearable component 20 will be connected to base station 40
and will be in home alone state 214. When son comes home
from school with their user device 52d, the wearable com-
ponent 20 will connect with device 524 and the system will
move to a together state 206. The system can then use a
number of metrics to infer if son has taken the dog on a walk:
the system can monitor whether the dog’s physical activity
is high using an accelerometer monitoring module 24; the
system can use the GPS data obtained by a program running
on the user device 52d; or the system can monitor whether
the wearable component 20 loses its connection to the base
station 40 but maintains its connection with user device 52d.
If the dog is determined to have been walked, then the
system can indicate that the task was specifically performed
by son and log that information and/or notify mom and/or
dad.
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[0057] By connecting to multiple user devices 52, the
system can also quantify how much time different users
spend with the dog. In yet another example, the wearable
component 20 includes monitoring modules 24 that collect
information about the pet. The wearable component 20 can
be designed to store the monitored information locally and
to only transmit that information at certain times to conserve
battery 28.

[0058] The wearable component 20 can be designed to
only transmit monitored information when already connect-
ing to such devices to update its state as described in FIGS.
7 and 8. In such an embodiment, when the wearable com-
ponent 20 connects with the user device 52 and enters the
together state 206, it transmits its stored monitoring infor-
mation to user device 52. But when the wearable component
20 connects with the base station 40 and enters alone home
state 214, it transmits its stored monitoring information to
the base station 40, which in turn transmits that information
to server 60, which further transmits that information to user
device 52.

[0059] The wearable component 20 can also be designed
to periodically transmit the monitored information to an
available device. In such an embodiment, the wearable
component transmits monitored information on a periodic
time interval and determines the destination based on its
state: when the wearable component 20 is connected to the
user device 52 and enters together state 206, it will send the
monitored information to the user device at the next timed
interval; when the wearable component 20 is connected to
the base station 40 and enters home state 214, it will send the
monitored information to the base station 40 at the next
timed interval; and when the wearable component is not
connected to either the base station 40 or the user device 52
and enters alone away state 220, it will send the monitored
information directed to the server 60 at the next timed
interval.

[0060] Another purpose of the system is to automate
interactions based on connection states or other input data.
Such automation can be used to notify the user of the pet’s
state and activity. For example, a user can be notified via
their device 52 or the base station 40 if: the pet runs away
from the vicinity of the owner (the wearable component 20
loses its connection with the user device 52); the pet runs
away from the vicinity of the home (the wearable compo-
nent 20 loses its connection with the base station 40); the pet
runs out of a predefined geographically defined region (e.g.,
geo-fence) (the wearable component determines that the
GPS coordinate measured is outside of a pre-set region); the
information monitored by the wearable component 20 indi-
cates that the dog has had a period of high activity that is
associated with the dog having taken a walk; the information
monitored by the wearable component 20 indicates that the
dog is in a particularly dangerous (e.g., cold, hot, or wet)
environment; the information monitored by the wearable
component 20 indicates that the pet has a fever and is sick;
or the information monitored by the wearable component 20
or by the base station 40 indicates that there was a loud noise
that warrants the user’s attention.

[0061] Such automation can also be used to train the pet.
In a first example, many dog trainers use a clicking device
to train dogs to respond to “clicks.” Thus, one of the
interaction modules within the wearable component 20
and/or the base station 40 may be a tonal speaker that can
reproduce a similar clicking sound. If the dog is trained to
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return home in response to clicks, then if the dog runs away
from the home and owner and the system enters alone away
state 220 then the wearable component 20 can create a
clicking sound to encourage the dog to return home. The
clicking sound can automatically cease when the dog is
found by having the wearable component 20 cease clicking
when it connects to either the base station 40 and enters
alone home state 214 or connects to the user device and
enters together state 206. If the dog is trained to stop barking
in response to clicks or cease aggressive behavior, then if
there is a loud sound detected by either the wearable
component 20 or the base station 40 and/or if the wearable
component 20 indicates a high rate of activity for the dog,
then the wearable components can create a clicking sound to
discourage the dog from barking or to calm to dog. If the dog
is trained to stay within an electronic fence, then a magne-
tometer can be included as a monitoring module 24 on the
wearable component 20 and when the magnetometer indi-
cates that the dog has reached the fence, the wearable
component 20 can create a clicking sound to encourage the
dog to stay back from the fence and return to the designated
area.
[0062] Inanother example, if the dog is trained to respond
to verbal commands, then one of the interaction modules
within the wearable component 20 or the base station 40 can
include a speaker that can reproduce verbal commands.
Then, if the dog runs away (e.g., the system enters alone
away state 220), excessively barks (e.g., as detected by
microphones in either the wearable component 20 or the
base station 40), or exhibits an unusually high rate of activity
(e.g., as detected by a heart rate monitoring module on
wearable component 20), then the wearable component 20
of'base station 40 can issue a verbal command automatically.
[0063] Yet another purpose of the system is to provide
feedback to the user regarding the animal’s health and
activity. For example, a user may create a profile for the
animal to be monitored that includes information relating to
the animal, such as the age, breed, body type, size, and
gender. In addition, the system can monitor the data col-
lected about the animal over time and determine what are the
normal expected ranges of such collected data and include
those ranges in the animal’s profile. The system can then use
the data collected from the monitoring modules and use the
information in the animal’s profile to provide feedback to
the user. Such feedback may relate to the energy the animal
has expended, the animal’s energy intake or the animal’s
weight.
[0064] The above description and drawings are only to be
considered illustrative of specific embodiments, which
achieve the features and advantages described herein. Modi-
fications and substitutions to specific process conditions can
be made. Accordingly, the embodiments in this patent docu-
ment are not considered as being limited by the foregoing
description and drawings.
1. An animal collar device in an animal collar system for
monitoring an animal, the animal collar device comprising:
at least one monitoring component configured to collect
data about the animal,
at least one communication component configured to
communicate the data about the animal to at least one
of a base station and a user device;
a battery coupled to the at least one monitoring compo-
nent and the at least one communication component;
and

May 23, 2024

a processor coupled to the at least one monitoring com-
ponent, the at least one communication component, and
the battery, the processor configured to
determine whether the at least one communication
component is connected to at least one of the base
station and the user device to provide a location of
the animal relative to the base station and the user
device,

based upon the location of the animal, cause the animal
collar device to enter one of a plurality of commu-
nication states, the plurality of communication states
comprising

an away alone state when not connected to the base
station and the user device, and

a home alone state when connected to the base station
and not connected to the user device, and

when in the away alone state, cause the at least one
communication component to transmit the data
about the animal via an external network.

2. The animal collar device of claim 1, wherein the at least
one monitoring component includes at least one of a first
thermometer configured to measure a temperature of the
animal, an accelerometer, and a heart rate sensor.

3. The animal collar device of claim 1, further comprising
at least one interaction component coupled to the processor
and the battery; and wherein the at least one interaction
component is configured to interact with the animal based
upon user input.

4. The animal collar device of claim 3, wherein the at least
one interaction component is configured to interact with the
animal in response to the data about the animal.

5. The animal collar device of claim 3, wherein the at least
one interaction component includes at least one of a speaker,
a vibrational motor, a light, and a laser.

6. The animal collar device of claim 3, wherein the at least
one interaction component is configured to interact with the
animal based upon the location of the animal relative to the
base station.

7. The animal collar device of claim 1, wherein the at least
one communication component includes at least one of a
global positioning system (GPS) radio, a cellular trans-
ceiver, a Bluetooth transceiver, and a Wi-Fi transceiver.

8. The animal collar device of claim 1, wherein the
processor is configured to selectively enable and disable the
at least one monitoring component based upon the location
of the animal relative to the base station.

9. The animal collar device of claim 1, wherein the
processor is configured to selectively enable and disable the
at least one communication component based upon the
location of the animal relative to the base station.

10. The animal collar device of claim 1, wherein the
processor is configured to process at least one of the data
about the animal and the location of the animal relative to
the base station based upon a predefined threshold and a
logic combination.

11. The animal collar device of claim 10, wherein the
processor is configured to notify a user of an event correlated
with the predefined threshold and the logic combination.

12. The animal collar device of claim 1, wherein the
processor is configured to generate threshold ranges for the
data about the animal based upon values of the data about
the animal over time.

13. An animal collar device in an animal collar system for
monitoring an animal, the animal collar device comprising:
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at least one monitoring component configured to collect
data about the animal, the at least one monitoring
component comprising at least one of a first thermom-
eter configured to measure a temperature of the animal,
an accelerometer, and a heart rate sensor;

at least one communication component configured to
communicate the data about the animal to at least one
of a base station and a user device, the at least one
communication component comprising at least one of a
global positioning system (GPS) radio, a cellular trans-
ceiver, a Bluetooth transceiver, and a Wi-Fi transceiver;

at least one interaction component;

a battery coupled to the at least one monitoring compo-
nent, the at least one communication component, and
the at least one interaction component; and

a processor coupled to the at least one monitoring com-
ponent, the at least one communication component, the
at least one interaction component, and the battery, the
processor configured to
determine whether the at least one communication

component is connected to at least one of the base
station and the user device to provide a location of
the animal relative to the base station and the user
device,
based upon the location of the animal, cause the animal
collar device to enter one of a plurality of commu-
nication states, the plurality of communication states
comprising
an away alone state when not connected to the base
station and the user device, and
a home alone state when connected to the base
station and not connected to the user device,
when in the away alone state, cause the at least one
communication component to transmit the data
about the animal via an external network, and
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cause the at least one interaction component to interact
with the animal based upon user input from the user
device.

14. The animal collar device of claim 13, wherein the at
least one interaction component is configured to interact
with the animal in response to the data about the animal.

15. The animal collar device of claim 13, wherein the at
least one interaction component includes at least one of a
speaker, a vibrational motor, a light, and a laser.

16. The animal collar device of claim 13, wherein the at
least one interaction component is configured to interact
with the animal based upon the location of the animal
relative to the base station.

17. The animal collar device of claim 13, wherein the
processor is configured to selectively enable and disable the
at least one monitoring component based upon the location
of the animal relative to the base station.

18. The animal collar device of claim 13, wherein the
processor is configured to selectively enable and disable the
at least one communication component based upon the
location of the animal relative to the base station.

19. The animal collar device of claim 13, wherein the
processor is configured to process at least one of the data
about the animal and the location of the animal relative to
the base station based upon a predefined threshold and a
logic combination.

20. The animal collar device of claim 19, wherein the
processor is configured to notify a user of an event correlated
with the predefined threshold and the logic combination; and
wherein the processor is configured to generate threshold
ranges for the data about the animal based upon values of the
data about the animal over time.
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