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FIG. 1

(57) Abstract: Systems, apparatuses, and methods are provided herein
for providing reminders. A system for providing reminders comprises a
communication device configured to receive location information asso-
ciated with at least a vehicle, a mobile device, and a tracker coupled to
an item, a movement pattern database, and a control circuit. The control
circuit being configured to: track a current movement pattern of the ve-
hicle, the mobile device, and the tracker based on the location informa-
tion received via the communication device, select an expected move-
ment pattern from the movement pattern database based on the location
information associated with one or more of the vehicle, the mobile de-
vice, and the tracker, compare the current movement pattern of the ve-
hicle, the mobile device, and the tracker with the expected movement
pattern, and generate an alert based on detecting a deviation from the
expected movement pattern.
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APPARATUS AND METHOD FOR PROVIDING REMINDERS

Cross-Reference to Related Application

[0001] This application claims the benefit of the following U.S. Provisional
Application No. 62/408,286 filed October 14, 2016, which is incorporated herein by

reference in its entirety.

Technical Field

[0002] This invention relates generally to reminder systems.

Background
[0003] Vehicles are used to transport various items. Grocery items that require

refrigeration can become spoiled if they are left in a vehicle unintentionally for an

extended period of time.

Brief Description of the Drawings

[0004] Disclosed herein are embodiments of apparatuses and methods for providing

reminders. This description includes drawings, wherein:

[0005] FIG. 1 is a system diagram of an overall system in accordance with several

embodiments;

[0006] FIG. 2 is a flow diagram of a method in accordance with several

embodiments;

[0007] FIG. 3 is a block diagram of a system in accordance with several

embodiments; and

[0008] FIG. 4 is a flow diagram of a method in accordance with several

embodiments.

[0009] Elements in the figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale. For example, the dimensions and/or relative positioning
of some of the elements in the figures may be exaggerated relative to other elements to
help to improve understanding of various embodiments of the present invention. Also,
common but well-understood elements that are useful or necessary in a commercially
feasible embodiment are often not depicted in order to facilitate a less obstructed view of

these various embodiments of the present invention. Certain actions and/or steps may be
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described or depicted in a particular order of occurrence while those skilled in the art will
understand that such specificity with respect to sequence is not actually required. The
terms and expressions used herein have the ordinary technical meaning as is accorded to
such terms and expressions by persons skilled in the technical field as set forth above

except where different specific meanings have otherwise been set forth herein.

Detailed Description

[0010] Generally speaking, pursuant to various embodiments, systems, apparatuses
and methods are provided herein for providing reminders. A system for providing
reminders comprises a communication device configured to receive location information
associated with at least a vehicle, a mobile device, and a tracker coupled to an item, a
movement pattern database, and a control circuit coupled to the communication device
and the movement pattern database. The control circuit being configured to: track a
current movement pattern of the vehicle, the mobile device, and the tracker based on the
location information received via the communication device, select an expected
movement pattern from the movement pattern database based on the location information
associated with one or more of the vehicle, the mobile device, and the tracker, compare
the current movement pattern of the vehicle, the mobile device, and the tracker with the
expected movement pattern, and generate an alert based on detecting a deviation from the

expected movement pattern.

[0011] Referring now to FIG. 1, a system for providing reminders is shown. The
system includes a central computer system 110 configured to communicate with a vehicle
120, a mobile device 130, and a tracker 140 coupled to an item 145. The central computer
system 110 may comprise a control circuit, a central processing unit, a processor, a
microprocessor and the like and may be one or more of a server, a central computing
system, a cloud-based server, a personal computer system and the like. Generally, the
central computer system 110 may comprise any processor-based device configured to
communicate with a plurality of devices over a network. The central computer system
110 may include a processor configured to execute computer readable instructions stored
on a computer readable storage memory. In some embodiments, the central computer
system 110 may be configured to track the movement pattern of the vehicle 120, the
mobile device 130, and the tracker 140 and generate an alert if the current movement

pattern deviates from an expected movement pattern. In some embodiments, the central
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computer system 110 may be configured to communicate with one or more of the vehicle
120, the mobile device 130, and the tracker 140 via one or more of a mobile data network,
a satellite data network, a Wi-Fi network, a cellular network, the Internet, and the like. In
some embodiments, the central computer system 110 may perform one or more steps in
the method described with reference to FIG. 2 herein. Further details of a central
computer system 110 according to some embodiments is provided with reference to FIG.

3 herein.

[0012] The vehicle 120 may comprise a transport configured to carry humans and/or
items to and from various destinations. In some embodiments, the vehicle 120 may
comprise a manned or unmanned passenger and/or cargo vehicle. While an automobile is
shown in FIG. 2, the vehicle 120 may comprise any type of vehicle such as motorcycles,
bicycles, scooters, trucks, vans, buses, boats, and the like. In some embodiments, the
vehicle 120 may comprise a location sensor such as a Global Positioning System (GPS)
sensor, a mobile data transceiver, a cellular network transceiver, a Wi-Fi transceiver, an
inertial measurement unit (IMU) etc. configured to detect a location of the vehicle 120. In
some embodiments, the vehicle 120 may comprise a communication device configured to
communicate with the central computer system 110 via a wireless network. In some
embodiments, the vehicle 120 may comprise a short range sensor configured to detect for
the presence and/or proximity of the mobile device 130 and/or the tracker 140. In some
embodiments, one or more of the location sensor, the short range sensor, and
communication device may comprise native/built-in components of the vehicle 120
and/or a separate device placed in or attached to the vehicle. In some embodiments, the
vehicle 120 may be configured to provide an audio and/or visual alert based on messages
received from the central computer system. In some embodiments, the audio and/or visual

alert may be provided via the displays and/or speakers of the vehicle 120.

[0013] The mobile device 130 may comprise a portable processor-based device
configured to be carried by a user. While a touch-screen type mobile phone is shown in
FIG. 1, in some embodiments, the mobile device 130 may comprise one or more of a
mobile phone, a smartphone, a tablet device, a watch, a head mounted display, a wearable
device, a key fob, and the like. In some embodiments, the mobile device may comprise a
location sensor such as a Global Positioning System (GPS) sensor, a mobile data

transceiver, a cellular network transceiver, a Wi-Fi transceiver, etc. configured to detect a
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location of the mobile device 130 and transmit the location to the central computer system
110. In some embodiments, the mobile device 130 may comprise a short range sensor
configured to detect for the presence and/or proximity of the vehicle 120 and/or the
tracker 140. In some embodiments, the short range sensor may comprise one or more of a
Bluetooth transceiver, a Wi-Fi transceiver, a Radio Frequency Identification (RFID)
reader, and the like. In some embodiments, the mobile device 130 may comprise a
communication device configured to communicate with the central computer system 110
via a wireless network. In some embodiments, the mobile device 130 may comprise user
interface devices such as a display screen, a speaker, a touch screen, one or more buttons,
a microphone, a light emitting diode (LED) light, and the like. In some embodiments, the
mobile device 130 may be configured to provide an alert based on messages received
from the central computer system 110. In some embodiments, the mobile device 130 may
be configured run a mobile application for the reminder service that provides the alerts. In
some embodiments, the mobile application may further allow the user to enroll in the
service, configure user settings for the reminders, and/or register vehicles, mobile

devices, and/or trackers to their user account.

[0014] The tracker 140 may comprise a portable device configured to couple to an
item 145 such as a container, a tote, a bag, a box, and the like. Generally the tracker 145
may be coupled to any type of item with a permanent, semi-permanent, or removable
coupler such as an adhesive, a clip, a hook, a ring, a hook and loop fastener, and the like.
In some embodiments, the tracker may be configured to be carried by a human. For
example, the tracker may be attached to clothing items or worn as a wristband. In some
embodiments, the tracker may comprise a second mobile device. In some embodiments,
the tracker may comprise a location sensor such as a Global Positioning System (GPS)
sensor, a mobile data transceiver, a cellular network transceiver, a Wi-Fi transceiver, an
IMU for performing dead reckoning, etc. and a communication device configured to
transmit the location of the tracker 140 to one or more of the central computer system
110, the vehicle 120, and the mobile device 130. In some embodiments, the tracker 140
may comprise a radio frequency device configured to be detected by one or more remote
devices such as a geofence sensor, a Bluetooth sensor, a Wi-Fi router, the vehicle 120,
and/or the mobile device 130 in proximity of the tracker 140. In some embodiments, the
tracker 140 may comprise a Radio Frequency identification (RFID) tag, a near field
communication (NFC) tag, a passive transmitter, and the like. While FIG. 1 shows the
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tracker140 communicating with the central computer system 110, in some embodiments,
the location of tracker 140 may be provided to the central computer system 110 via one or
more of a geofence sensor, a stationary transceiver (e.g. Wi-Fi router), a mobile device
130, and a vehicle 120. In some embodiments, the tracker may comprise a smart
container holding one or more items and configured to communicate with one or more of
the central computer system 110 and the vehicle 120. In some embodiments, the tracker
may further comprise a content sensor for detecting the identity of an item and/or the
content of a container coupled to the tracker. In some embodiments, the content sensor
may comprise one or more of a RFID reader, a barcode sensor, a camera, and a
temperature sensor. The size and shape of the tracker 140 in FIG. 1 is an illustration only.
A tracker may comprise any size and shape without departing from the spirit of the

present disclosure.

[0015] While one of each of the vehicle 120, the mobile device 130, and the tracker
140 are shown in FIG. 1, in some embodiments, the central computer system 110 may be
configured to communicate with a plurality of vehicles, mobile devices, and tracker
devices associated one or more users. In some embodiments, the central computer system
110 may further be configured to communication with presence and/or proximity sensing
devices such as geofence sensors and Wi-Fi routers to receive location information and/or

provide alerts.

[0016] Referring now to FIG. 2, a method of providing reminders is shown. In some
embodiments, the steps shown in FIG. 2 may be performed by a processor-based device,
such as a computer system, a server, a control circuit of a vehicle, a control circuit of a
mobile device, a control circuit of a tracker device, and the like. In some embodiments,
the steps in FIG. 2 may be performed by one or more of the central computer system 110
shown in FIG. 1, the control circuit 314, the control circuit 321, and/or the control circuit

331 described with reference to FIG. 3 herein or a similar device.

[0017] In step 210, the system collects location data from a vehicle, a mobile device,
and a tracker. In some embodiments, prior to step 210, a user may first enroll in the
reminder service through a mobile application, a website, a store kiosk etc. and register
one or more vehicles, mobile devices, and trackers to include in the reminder service. In
some embodiments, location information associated with one or more of the vehicle, the

mobile device, and the tracker may be determine based one or more of a GPS sensor, a
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geofence sensor, a Wi-Fi transceiver, and mobile network transceiver on or near the
vehicle, the mobile device, and/or the tracker. In some embodiments, one or more of the
vehicle, the mobile device, and the tracker coupled to an item may be configured detect
its location and transmit the location to the central computer system via a wireless
network such as a mobile data network, a cellular network, a satellite network, a Wi-Fi
network, the Internet, etc. with a wireless network transceiver. In some embodiments, the
location data of one or more of the vehicle, the mobile device, and the tracker may be
detected by a remote device such as a geofence sensor, a Wi-Fi router, a RFID reader, etc.
that is configured to detect for the presence and/or proximity of the vehicle, the mobile
device, and/or the tracker and transmit the location information to a central computer
system. In some embodiments, the vehicle, the mobile device, and the tracker may
comprise the vehicle 120, the mobile device 130, and the tracker 140 described with
reference to FIG. 1 herein or similar devices. In some embodiments, one or more of the
vehicle, the mobile device, and the tracker may be associated with a device identifier and
a user profile. The system may associate tracked location data to a user based on device
identifiers associated with the user’s profile. For example, to enroll in the service, the user
may add at least one vehicle, one mobile device, and one tracker to his/her profile. The
system may then retrieve location information from one or more vehicles, mobile devices,
and trackers associated with users who enrolled in the service and use the user’s profile to

generate the alert.

[0018] In step 220, the system tracks a current movement of the vehicle, the mobile
device, and the tracker based on the location information received in step 220. In some
embodiments, the movement pattern may comprise the locations of the vehicle, the
mobile device, and the tracker over time. In some embodiments, the movement pattern
may comprise distances between two or more of the vehicle, the mobile device, and the
tracker over time. In some embodiments, the movement pattern may comprise distances
between a location (e.g. user home, office, school, etc.) and one or more of the vehicle,

the mobile device, and the tracker.

[0019] In step 230, the system selects an expected movement pattern based on the
location information associated with one or more of the vehicle, the mobile device, and
the tracker. In some embodiments, the expected movement pattern may be selected based

on the locations of the vehicle or the mobile device alone. In some embodiments,
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expected movement patterns may be associated with different locations such as user
home, a workplace, a school, a park, etc. In some embodiments, the expected movement
pattern may be selected further based on one or more of a location type, a time of day, a
day of the week, and a user demographic. For example, different expected movement
patterns may be associated with the user’s home in the morning on a weekday when the
user typically leaves their home and in the evening when the user typically returns. In
some embodiments, the expected movement patterns may be retrieved from a movement
pattern database storing a plurality of expected movement patterns. In some
embodiments, one or more movement patterns may be associated a specific user, a
specific location, a group of users, a user demographic, a location type, etc. In some
embodiments, movement patterns may be determined based on movement histories of the
vehicle, the mobile device, and the tracker tracked over time. For example, the system
may aggregate a plurality of movement patterns of a user over time and use the typical
movement pattern associated with a location and/or time as the expected movement
pattern for the user. In some embodiments, expected movement patterns may be
determined based on movement patterns associated with a plurality of sets of vehicles,
mobile devices, and trackers associated with different users. For example, the movement
patterns of users at a home, at a school, at a workplace, etc. may be grouped to form an
expected movement pattern for the location type. In some embodiments, location types
may be determined based on map and/or zoning information (e.g. residence, office, store,
park, etc.). In some embodiments, location type may be determined based on tracking
users’ locations over time. In some embodiments, movement patterns associated with
users may be grouped based one or more of location type, time of day, day of the week,
user location, user demographic, etc. to establish one or more expected movement
patterns stored in the movement pattern database. In some embodiments, the expected
movement pattern may comprise one or more expected locations for the vehicle, the
mobile device, and the tracker. For example, an expected movement pattern associated
with a home location in the evening may indicate that the mobile device and the tracker
coupled to a grocery container should leave the vehicle together and enter into the house.
In another example, the expected movement pattern associated with a school location in
the afternoon may indicate that a tracker associated with a child’s lunch box should travel
away from the school location with the vehicle and the mobile device. In some

embodiments, the system does not need to know what items are coupled to the tracker but
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may establish an expected movement pattern based on a history of movements of the item
alone. In some embodiments, the system may be configured to determine an item type
associated with the item coupled to the tracker based on tracking the movement pattern of
the tracker over time. For example, if the tracker is observed to leave the vehicle at a
school location, the system may identify the item coupled to the tracker as an item
belonging to a child. In some embodiments, the system may then use the identity of the

item to select expected movement patterns at different locations.

[0020] In step 240, the system compares the current movement pattern tracked in step
220 and the expected movement pattern selected in step 230. In some embodiments, the
system may compare the expected and current locations of each of the vehicle, the mobile
device, and the tracker. In some embodiments, the system may detect for the amount of
deviation between the current movement pattern and the expected movement pattern. In
some embodiments, the expected locations may comprise geographic zones and a
deviation may be detected if the vehicle, the mobile device, and/or the tracker is outside
of the expected zone for that item for an extended period of time (e.g. 2 minutes, 5
minutes, etc.). For example, if the expected movement pattern indicates that the vehicle
and the tracker should stay in a zone associated with a parking area while the mobile
device enters a zone associated with a workplace, a deviation may be detected if the
mobile device stays in the parking area zone and/or if the tracker enters the office zone. In
some embodiments, the movement pattern may comprise expected distances between one
or more the vehicle, the mobile device, and the tracker, and a deviation may be detected if
the distance is significantly below or above the expected distance. For example, if a
tracker is expected to leave a vehicle and the mobile device is expected to stay near the
vehicle at a location, a deviation may be detected if the tracker stays in proximity of the
vehicle (e.g. under 5 feet, under 10 feet etc.) and/or if the mobile device leaves the vehicle

(e.g. over 10 feet, over 20 feet etc.).

[0021] In step 250, the system generates an alert based on detecting a deviation from
the expected movement pattern. In some embodiments, an alert may be generated after a
deviation is present for a set period of time (e.g. 1 minute, 5 minutes, 10 minutes etc.). In
some embodiments, when a deviation is detected, the system may determine whether to
generate the alert based on user settings, a duration of the deviation, a current

temperature, a current time, and an item type associated with the tracker, etc. In some
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embodiments, the system may select from a plurality of alert types based on one or more
of: a duration of the deviation, a current temperature, a current time, and an item type
associated with the tracker. In some embodiments, the alert may be provided to the user
via one or more of the vehicle, the mobile device, and/or another user device such as a
personal computer, a home appliance, a home alarm system, a smart appliance, etc. In
some embodiments, the alert may comprise audio and/or visual indicators. In some
embodiments, the alert may comprise a text message, a messaging service message, a
mobile application notification, a pop-up notification, a ring tone, and the like. In some
embodiments, a plurality of possible expected movement patterns may be selected in step
230 and an alert may be generated if the current movement pattern deviates from some of

all of the expected movement patterns.

[0022] In some embodiments, the system may determine whether to generate the
alert, select an alert type, and/or select the period of time before an alert is generated
based on the item type of the item associated with the tracker. In some embodiments, the
tracker may be coupled to a container and system may determine a content of the
container based on one or more of a purchase record associated with the tracker and/or
the mobile device and a content sensor coupled to the container. For example, the
container may comprise a pick-up order, a drive-up order, a store-to-trunk delivery order,
etc. placed by the customer. The system may then use the order to determine what items
are in the container. In some embodiments, the tracker may comprise a content sensor
such as a RFID reader, a barcode scanner, a camera, a temperature sensor, etc. In some
embodiments, the system may generate the alert based on whether a content of the
container comprises one or more of: perishable items, refrigerated items, and frozen
items. For example, if a container determined to be left in a vehicle unintentionally
contains fresh produce, the system may send a reminder to the user after 5 minutes.
However, if frozen items (e.g. ice cream) is left in the vehicle unintentionally, the system
may send a reminder only after 2 minutes. In another example, a mobile application
notification may be displayed for produce left in the vehicle while an audible alert may be
made if frozen items are left in the vehicle. In some embodiments, the alert may be
configured to accelerate over time. For example, the alert may become louder and/or

more frequent as time passes.
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[0023] In some embodiments, the alert is generated may further be based on whether
the vehicle is powering a temperature control system for containing a temperature around
the item. For example, the vehicle may be configured to detect for the presence of a
container and use its own temperature control system and/or power a temperature
regulator on the container to maintain the temperature of the interior of the container. The
vehicle may communicate this information to the central computer system, and the
system may generate a reminder alerting the user that the vehicle is using energy to
perform temperature control for the container. In some embodiments, the vehicle may be
configured to turn off the temperature control when its energy reserve (e.g. battery
charge, fuel) falls below a threshold and/or after a set period of time. In some
embodiments, the system may further be configured to alert the user that the temperature

control provided by the vehicle is being turned off.

[0024] In some embodiments, after step 250, the alert may repeat continuously or
periodically until the user turns off the alert with a user interface device or moves one or
more of the vehicle, the mobile device, and the item coupled of the tracker to conform to
the expected movement pattern. For example, if an alert is generated because a tracker
coupled to a grocery container is left in a vehicle while a mobile device enters a home, the
alert may be automatically turned off when the grocery container is retrieved from the
vehicle and brought into the home. In some embodiments, the alert may be configured to
escalate if the deviation persists. For example, the longer a grocery container containing

frozen items is left in a car, the louder the audio alert may become.

[0025] In some embodiments, after step 250, the system may prompt the user to enter
whether the alert was valid or was generated in error. For example, if a user meant to
leave a tracker in the house, the user may use the user interface device to dismiss an alert
and indicate that the alert was not correct. In some embodiments, the movement pattern
tracked in step 220 and/or the user input may be used to add to and/or modify the
expected movement pattern associated the location, time, and/or user associated with the

current movement pattern.

[0026] Referring now to FIG. 3, a block diagram of a system for providing reminders
is shown. The system comprises a central computer system 310, a movement pattern

database 318, a vehicle 320, a mobile device 330, and a tracker 340.

10
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[0027] The central computer system 310 comprises a communication device 312, a
control circuit 314, and a memory 316. The central computer system 310 may comprise
one or more of a server, a central computing system, a cloud-based server, and the like. In
some embodiments, the central computer system 310 may comprise the central computer
system 110 described with reference to FIG. 1 herein or a similar device. In some
embodiments, the central computer system 310 may comprise a system of two or more
processor-based devices. The control circuit 314 may comprise a processor, a
microprocessor, and the like and may be configured to execute computer readable
instructions stored on a computer readable storage memory 316, The computer readable
storage memory 316 may comprise volatile and/or non-volatile memory and have stored
upon it a set of computer readable instructions which, when executed by the control
circuit 314, causes the system to collect location information from the vehicle 320, the
mobile device 330, and the tracker 340, and detect deviations between the current
movement pattern of from the vehicle 320, the mobile device 330, and the tracker 340
and an expected movement pattern retrieved from the movement pattern database 318. In
some embodiments, the computer executable instructions may cause the control circuit
314 of the central computer system 310 to perform one or more steps in the methods and

processes described with reference to FIG. 2 herein.

[0028] The central computer system 310 may be coupled to a movement pattern
database 318 via a wired and/or wireless communication channel. In some embodiments,
the movement pattern database 318 may be at least partially implemented with the
memory 316 of the central computer system 310. The movement pattern database 318 has
stored upon it a plurality expected movement patterns. In some embodiments, the
expected movement patterns in the movement pattern database 318 may be associated
specific locations, specific users, location types, and/or user types. In some embodiments,
expected movement patterns may be associated with different location types such as
home, a workplace, a school, a park, etc. In some embodiments, the expected movement
patterns stored in the movement pattern database 318 in the may further be associated
with on one or more of a location type, a time of day, a day of the week, and a user
demographic. For example, different expected movement patterns may be associated with
the user’s home in the morning when the user typically leaves their home and in the
evening when the user typically returns. In some embodiments, the central computer

system 310 may be configured to select expected movement patterns from the movement

11
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pattern database 318 based on user, user demographic, location, location type, item type,

current time, current date, etc.

[0029] In some embodiments, movement patterns in the movement pattern database
318 may be determined based on movement histories of the vehicle, the mobile device,
and the tracker aggregated over time. For example, the system may aggregate a plurality
of movement patterns from the user and use the typical movement pattern associated with
a location and/or time as the expected movement pattern. In some embodiments, expected
movement patterns may be determined based on movement patterns associated with a
plurality of sets of vehicles, mobile devices, and trackers associated with different users.
For example, the movement patterns of users at a home, at a school, at a workplace, etc.
may be grouped to form an expected movement pattern for these location types. In some
embodiments, movement patterns associated with users may be grouped by the central
computer system 310 based one or more of location type, time of day, day of the week,
user location, user demographic, etc. to establish one or more expected movement
patterns stored in the movement pattern database 318. In some embodiments, the
expected movement pattern may comprise one or more expected locations for the vehicle,
the mobile device, and the tracker. For example, an expected movement pattern
associated with a home location in the evening may indicate that the mobile device and
the tracker coupled to a grocery container should leave the vehicle together and enter the
home. In another example, the expected movement pattern associated with a school
location in the afternoon may indicate that a tracker associated with a child’s lunch box
should travel away from the school location with the vehicle and the mobile device. In yet
another example, on a weekday morning, a tracker device worn on a child would be
expected to leave the vehicle at a school location. In some embodiments, the system does
not need to know what items are coupled to the tracker but may establish an expected
movement pattern based on a history of movement patterns. In some embodiments, the
system may be configured to determine an item type associated with the item coupled to
the tracker based on tracking the movement pattern of the tracker over time. For example,
if the tracker is observed to leave the vehicle at a school location, the system may identify
the item coupled to the tracker as an item belonging to a child. In some embodiments, the
system may select expected movement patterns based on item type and/or location type
without a prior movement pattern history from the user. For example, an item belonging a

child may be expected to be left in the vehicle at a workplace. In some embodiments, the
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expected movement pattern may comprise a movement pattern configured by a user. In
some embodiments, expected movement patterns in the movement pattern database 318
may comprise expected locations of the vehicle, the mobile device, and the tracker over
time. In some embodiments, the expected movement patterns may comprise expected
distances between two or more of the vehicle, the mobile device, and the tracker over
time. In some embodiments, the movement pattern may comprise distances between a
location (e.g. user home, user workplace, school, etc.) and one or more of the vehicle, the

mobile device, and the tracker.

[0030] The vehicle 320 may comprise a transport configured to carry humans and/or
items to and from various destinations. In some embodiments, the vehicle 320 may
comprise the vehicle 120 described with reference to FIG. 1 herein or a similar device. In
some embodiments, the vehicle 320 may comprise a manned or unmanned vehicle. The
vehicle comprises a control circuit 321, a location sensor 322, and the communication

device 323.

[0031] The control circuit 321 may comprise a processor, a microprocessor, and the
like and may be configured to execute computer readable instructions stored on a
computer readable storage memory (not shown). The computer readable storage memory
may comprise volatile and/or non-volatile memory and have stored upon it a set of
computer readable instructions which, when executed by the control circuit 321, causes
the system to collect send location information detected by the location sensor 322 to the
central computer system 310. In some embodiments, the control circuit 321 may comprise
the control circuit of the telemetric and/or control system of the vehicle. In some
embodiments, the control circuit 321 may comprise the control circuit of a separately

attached device.

[0032] In some embodiments, the location sensor 322 may comprise one or more of a
Global Positioning System (GPS) sensor, a mobile data transceiver, a cellular network
transceiver, a Wi-Fi transceiver, etc. configured to detect a location of the vehicle 320.
The communication device 323 may comprise a wireless communication device
configured to communicate with the central computer system 310. In some embodiments,
the communication device 323 may comprise one or more of a mobile data transceiver, a
cellular network transceiver, a Wi-Fi transceiver, and the like. In some embodiments, the

vehicle 320 may further comprise a short-range sensor configured to detect for the

13



WO 2018/071828 PCT/US2017/056611

presence and/or proximity of the mobile device 330 and/or the tracker 340. In some
embodiments, the short range sensor may comprise one or more of a Bluetooth
transceiver, a Wi-Fi transceiver, a Radio Frequency Identification (RFID) reader, and the
like. In some embodiments, one or more of the control circuit 321, the location sensor
322, and/or the communication device 323 may comprise native components of the
vehicle 320 and/or a separate device attached and/or retrofitted to the vehicle 320. In
some embodiments, the control circuit 331 may comprise the control circuit of an
appliance installed in the vehicle 320. In some embodiments, the vehicle 320 may be
configured to communicate with a smart container in the vehicle 320. In some
embodiments, the vehicle 320 may be configured use its power source (e.g. battery, fuel)
to regulate the temperature of its interior and/or the interior of a container in the vehicle
while a driver is not in the vehicle. In some embodiments, the vehicle may comprise other
components typical of a vehicle system such as telemetric system, engine, wheel, vehicle
controls, temperature control system, entertainment system, etc. In some embodiments,
the vehicle 320 may be configured to provide an audio and/or visual alert based on
messages received from the central computer system. In some embodiments, the audio
and/or visual alerts may be provided via the built-in displays and/or speakers of the

vehicle.

[0033] The mobile device 330 may comprise a processor-based portable device
configured to be carried by a user. In some embodiments, the mobile device 330 may
comprise one or more of a mobile phone, a smartphone, a tablet device, a watch, a head
mounted display, a wearable device, and the like. In some embodiments, the mobile
device 330 may comprise the mobile device 130 described with reference to FIG. 1 herein
or a similar device. The mobile device 330 comprises a control circuit 331, a location

sensor 332, a communication device 333, and a user interface device 334.

[0034] The control circuit 331 may comprise a processor, a microprocessor, and the
like and may be configured to execute computer readable instructions stored on a
computer readable storage memory (not shown). The computer readable storage memory
may comprise volatile and/or non-volatile memory and have stored upon it a set of
computer readable instructions which, when executed by the control circuit 331, causes
the system to collect and send location information detected by the location sensor 332 to

the central computer system 310. In some embodiments, the control circuit 331 may
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further be configured to generate an alert through the user interface device 334 based on
messages received from the central computer system 310. In some embodiments, the
control circuit 331 may be configured to execute a mobile application on the mobile
device 330 and the alert may be provided via the mobile application. In some
embodiments, the mobile application and/or a website may be provided to the user to
enroll in the reminder service, register vehicles, devices, and/or tracker, and configure

various setting associated with the reminder service.

[0035] The location sensor 332 may comprise a device configured to detect a location
of the mobile device 330. In some embodiments, the location sensor 332 may comprise
one or more of a Global Positioning System (GPS) sensor, a mobile data transceiver, a
cellular network transceiver, a Wi-Fi transceiver, etc. configured to. The communication
device 333 may comprise a wireless communication device configured to communicate
with the central computer system 310 wirelessly. In some embodiments, the
communication device 323 may comprise one or more of a mobile data transceiver, a
cellular network transceiver, a Wi-Fi transceiver, and the like. In user interface device
334 may comprise user input/output devices such as a display screen, a speaker, a touch
screen, one or more buttons, a microphone, and the like. In some embodiments, the user
interface device 334 may be configured to provide an alert based on messages received
from the central computer system 310. In some embodiments, the user interface device
334 may be used to interact act with and input information into a mobile application for
the reminder service. In some embodiments, the alert may comprise a text message, a
messaging service message, a mobile application notification, a pop-up notification, a
ring tone, a vibration, and the like. In some embodiments, the mobile device 330 may
further comprise a short range sensor configured to detect for the presence and/or
proximity of the vehicle 320 and/or the tracker 340. In some embodiments, the short
range sensor may comprise one or more of a Bluetooth transceiver, a Wi-Fi transceiver, a

Radio Frequency Identification (RFID) reader, and the like.

[0036] In some embodiments, the tracker 340 may comprise a portable device
configured to couple to an item such as a container, a tote, a bag, a box, and the like.
Generally, the tracker may be coupled to any type of item with a coupler such as an
adhesive, a clip, a hook, a ring, a hook and loop fastener, and the like. In some

embodiments, the tracker 340 may comprise the tracker 140 described with reference to
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FIG. 1 herein or a similar device. In some embodiments, the tracker 340 may comprise a
location sensor such as a Global Positioning System (GPS) sensor, a mobile data
transceiver, a cellular network transceiver, a Wi-Fi transceiver, etc. and a communication
device configured to transmit the location of the tracker to one or more of the central
computer system 310, the vehicle 320, and the mobile device 330. In some embodiments,
the tracker 340 may comprise a radio frequency device configured to be detected by one
or more remote devices such as a geofence sensor, the vehicle 320, and/or the mobile
device 330. In some embodiments, the tracker may comprise a Radio Frequency
identification (RFID) tag, a near field communication (NFC) tag, a passive transmitter,
and the like. While FIG. 3 shows the tracker 340 communicating with the central
computer system 310, in some embodiments, the location of tracker may be provided to
the central computer system 110 via separate device configured to detect for the presence
and/or proximity of the tracker. In some embodiments, the location of the tracker may be
provided by one or more of a geofence sensor, a stationary transceiver (e.g. Wi-Fi router),
a mobile device 330, and a vehicle 320. In some embodiments, the tracker may comprise
a smart container holding one or more items. In some embodiments, the tracker 340 may
comprise a content sensor for detecting the content of a container coupled to the
container. In some embodiments, the content sensor may comprise one or more of a RFID
reader, a barcode sensor, a camera, and a temperature sensor. In some embodiments, the
container content information may be transmitted to the central computer system 310
and/or determined by the central computer system 310 based on purchase records. The
central computer system 310 may determine whether to provide an alert and/or select
from a plurality of alert types based on the content of the container. In some
embodiments, a smart container may be configured to communicate with the vehicle 320

and cause the vehicle 320 to power a temperature control system for the container.

[0037] While one of each of the vehicle 320, the mobile device 330, and the tracker
340 are shown in FIG. 3, in some embodiments, the central computer system 110 may be
configured to communicate with a plurality of vehicles, mobile devices, and tracker
devices associated one or more users. For example, one user may be associated with a
plurality of tracker 340. In another example, a vehicle 320 may be associated with a
plurality of users and mobile devices 330. In some embodiments, the central computer
system 310 may further be configured to communication with stationary devices such as

geofence sensors, Wi-Fi routers, and smart appliances to receive location information
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and/or provide alerts. In some embodiments, some or all functionalities of the central
computer system 310 described herein may be implemented on one or more of the control
circuit 331 of the mobile device 330, the control circuit 321 of the vehicle 320, and a
control circuit of the tracker 340. For example, locations of the tracker 340 and vehicle
320 may be transmitted to the mobile device 330, and a mobile application on the mobile

device 330 may be configured to generate alerts based on the steps shown in FIG. 2.

[0038] In one example use case of the systems and methods described herein, the
system may be used for a parent who drives their child to school at about the same time
each weekday. The child has a backpack or lunchbox with a smart tracker device. The
system communicates with the smart tracker device and logs the time and location of the
smart tracker device over time. The system monitors the position of the tracker, a
smartphone, and the car for a period of days and makes inferences based on the observed
patterns. For example, the system may record that the tracker, the smartphone, and the car
travel from point “A” (home) each day at around 7:30 am. By 7:50 am all three item
would arrive at point “B” (school). By 7:55 am, the tracker diverges from the shared path
of the other devices. Later, at about 2:30 pm, the path of the tracker again converges with
that of the smartphone and car. Finally, at 2:50 pm, the smartphone and the tracker depart
from the car at point “A”. After the system monitors this pattern for a few days, the
system stores the pattern as the expected pattern associated with the time periods and

locations.

[0039] In some embodiments, the system may trace the vectors (path taken over time)
for each device to find which devices travel together. The devices may comprise
smartphone(s), smartwatch(es), wearable(s), smart lunchbox(s), smart container(s)
(cooler), and smart car(s). If the paths of the items do not converge or diverge at the
appointed day/time/place, the system will issue an alert to the connected devices such as a

car display screen, a smartphone, and a wearable display, etc.

[0040] In some embodiments, the system may convert the time series of locations
data through a Fourier Transform into a frequency series. The compacted data set could
be more easily managed and searched for patterns and pattern mismatches. In some
embodiments, the patterns may be episodic (e.g. 10 or 15 minutes long) such as a pattern
of driving to school or work or shopping. The system may search for previous episodes

similar to the one happening now. Once found, the system may compare position/device
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data between the current and previous episodes. An alert may be generated when the
episodes and the devices diverge. The Fourier data may then be stored locally on the

smart devices for pattern matching in the frequency domain.

[0041] Referring now to FIG. 4, a method of providing reminders is shown. In some
embodiments, the steps shown in FIG. 4 may be performed by a processor-based device,
such as a computer system, a server, a control circuit of a vehicle, a control circuit of a
mobile device, a control circuit of a tracker device, and the like. In some embodiments,
the steps in FIG. 4 may be performed by one or more of the central computer system 110
shown in FIG. 1, the control circuit 314, the control circuit 321, and/or the control circuit

331 described with reference to FIG. 3 herein or a similar device.

[0042] The system may continuously collect tracker location data 401, mobile device
location data 402, and vehicle location data 403 over time. In step 411, the location data
information of the various devices are aggregated into a database by time and location. In
step 412, the system detects for recurring patterns in the data aggregated in step 411. In
some embodiments, recurring patterns may be detected through vector analysis and/or
Fourier transforms for frequency detection. In step 413, the system identifies default
patterns. In some embodiments, default patterns comprise recurring patterns exceeding a
threshold level of confidence. The level of confidence may be determined based on the
number of times a pattern occurs, the time intervals between each occurrence, and the
spatial and temporal similarities between each instance. Recurring patterns exceeding a
confidence level threshold are stored into the movement pattern database 420 to be used

to generate alerts.

[0043] In step 431, the system detects the current movement patterns of the tracker,
the mobile device, and the vehicle. In step 432, the system selects a movement pattern
from the movement pattern database 420 as the expected movement pattern. In some
embodiments, the expected movement pattern may be identified based on the current
date, time, and/or locations of one or more of the tracker, the mobile device, and the
vehicle. In some embodiments, the expected movement pattern may be selected based on
the degree of similarity between the expected movement pattern and the current
movement pattern. For example, the expected movement pattern may be selected if the
expected movement of at least two of the tracker, the mobile device, and vehicle

conforms to the expected movement pattern. In step 433, the system detects any deviation
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from the movement pattern. For example, whether the distance between the tracker, the
mobile, device, the vehicle, and/or a geographic location exceeds a distance threshold in
the expected movement pattern. If a deviation is detected in step 433, the system

generates an alert in step 434.

[0044] In some embodiments, the systems and methods described herein provide an
alarm to remind customers to get groceries out of their car once they are home, especially
if the items are perishable. In some embodiments, the system may know that a customer
has shopped for or picked up groceries (including perishables) and provide the reminder
accordingly. In some embodiments, a tracker may comprise a smart container that holds
perishables in a car and wirelessly communicates with a mobile device and/or the vehicle
while in the proximity of the mobile device and/or the vehicle. In some embodiments, the
system may be configured to detect that a customer has crossed a geofence without a
smart container and provide a message that alerts the customer that perishables appear to

have been left in the car.

[0045] In one embodiment, a system for providing reminders comprises a
communication device configured to receive location information associated with at least
a vehicle, a mobile device, and a tracker coupled to an item, a movement pattern
database, and a control circuit coupled to the communication device and the movement
pattern database. The control circuit being configured to: track a current movement
pattern of the vehicle, the mobile device, and the tracker based on the location
information received via the communication device, select an expected movement pattern
from the movement pattern database based on the location information associated with
one or more of the vehicle, the mobile device, and the tracker, compare the current
movement pattern of the vehicle, the mobile device, and the tracker with the expected
movement pattern, and generate an alert based on detecting a deviation from the expected

movement pattern.

[0046] In one embodiment, a method for providing reminders comprises: tracking, by
a control circuit, a current movement pattern of a vehicle, a mobile device, and a tracker
coupled to an item based on location information received via a communication device,
selecting an expected movement pattern from a movement pattern database based on the
location information associated with one or more of the vehicle, the mobile device, and

the tracker, comparing the current movement pattern of the vehicle, the mobile device,
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and the tracker with the expected movement pattern, and generating an alert based on

detecting a deviation from the expected movement pattern.

[0047] In one embodiment, an apparatus for providing reminders comprises a non-
transitory storage medium storing a set of computer readable instructions and a control
circuit configured to execute the set of computer readable instructions which causes to the
control circuit to: track a current movement pattern of a vehicle, a mobile device, and a
tracker coupled to an item based on location information received via a communication
device, select an expected movement pattern from a movement pattern database based on
the location information associated with one or more of the vehicle, the mobile device,
the tracker, compare the current movement pattern of the vehicle, the mobile device, and
the tracker with the expected movement pattern, and generate an alert based on detecting

a deviation from the expected movement pattern.

[0048] Those skilled in the art will recognize that a wide variety of other
modifications, alterations, and combinations can also be made with respect to the above
described embodiments without departing from the scope of the invention, and that such
modifications, alterations, and combinations are to be viewed as being within the ambit of

the inventive concept.
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CLAIMS
What is claimed is:
1. A system for providing reminders based on tracking vehicle and device movements
comprising:
a communication device configured to receive location information associated with at
least a vehicle, a mobile device, and a tracker coupled to an item,
a movement pattern database; and
a control circuit coupled to the communication device and the movement pattern
database, the control circuit being configured to:
track a current movement pattern of the vehicle, the mobile device, and the
tracker based on the location information received via the communication device;
select an expected movement pattern from the movement pattern database
based on the location information associated with one or more of the vehicle, the mobile
device, and the tracker;
compare the current movement pattern of the vehicle, the mobile device, and
the tracker with the expected movement pattern; and
generate an alert based on detecting a deviation from the expected movement

pattern.

2. The system of claim 1, wherein the location information associated with one or
more of the vehicle, the mobile device, and the tracker is determine based one or more of a

GPS sensor, a geofence sensor, a Wi-Fi transceiver, and mobile network transceiver.

3. The system of claim 1, wherein the expected movement pattern is determined based

on movement histories of the vehicle, the mobile device, and the tracker tracked over time.

4. The system of claim 1, wherein the expected movement pattern is determined based
on movement patterns associated with a plurality of sets of vehicles, mobile devices, and

trackers associated with different users.
5. The system of claim 1, wherein the expected movement pattern is selected further

based on one or more of a location type, a time of day, a day of the week, and a user

demographic.
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6. The system of claim 1, wherein the tracker is coupled to a container and the control
circuit is further configured to determine a content of the container based on one or more of a
purchase record associated with the tracker and/or the mobile device and a content sensor

coupled to the container.

7. The system of claim 1, wherein the tracker is coupled to a container, and the
control circuit is further configured to generate the alert based on whether a content of the

container comprises one or more of: perishable items, refrigerated items, and frozen items.

8. The system of claim 1, wherein the alert is generated further based on whether the
vehicle is powering a temperature control system for containing a temperature around the

item.

9. The system of claim 1, wherein the control circuit if further configured to:
determine an item type associated with the item coupled to the tracker based on

tracking a movement pattern of the tracker over time.

10. The system of claim 1, wherein the control circuit if further configured to:
select from a plurality of alert types based on one or more of: a duration of the

deviation, a current temperature, a current time, and an item type associated with the tracker.

11. A method for providing reminders based on tracking vehicle and device
movements comprising:

tracking, by a control circuit, a current movement pattern of a vehicle, a mobile
device, and a tracker coupled to an item based on location information received via a
communication device;

selecting an expected movement pattern from a movement pattern database based on
the location information associated with one or more of the vehicle, the mobile device, and
the tracker;

comparing the current movement pattern of the vehicle, the mobile device, and the

tracker with the expected movement pattern; and
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generating an alert based on detecting a deviation from the expected movement

pattern.

12. The method of claim 11, wherein the location information associated with one or
more of the vehicle, the mobile device, and the tracker is determine based one or more of a

GPS sensor, a geofence sensor, a Wi-Fi transceiver, and mobile network transceiver.

13. The method of claim 11, wherein the expected movement pattern is determined
based on movement histories of the vehicle, the mobile device, and the tracker tracked over

time.

14. The method of claim 11, wherein the expected movement pattern is determined
based on movement patterns associated with a plurality of sets of vehicles, mobile devices,

and trackers associated with different users.

15. The method of claim 11, wherein the expected movement pattern is selected
further based on one or more of a location type, a time of day, a day of the week, and a user

demographic.

16. The method of claim 11, further comprising:
determining a content of a container coupled to the tracker based on one or more of a
purchase record associated with the tracker and/or the mobile device and a content sensor

coupled to the container.

17. The method of claim 11, further comprising:

generating the alert based on whether a content of a container coupled to the tracker
comprises one or more of perishable items, refrigerated items, and frozen items.

18. The method of claim 11, wherein the alert is generated further based on whether
the vehicle is powering a temperature control system for containing a temperature around the

item.

19. The method of claim 11, further comprising:

23



WO 2018/071828 PCT/US2017/056611

determining an item type associated with the item coupled to the tracker based on
tracking a movement pattern of the tracker over time; and
selecting from a plurality of alert types based on the item type associated with the

item.

20. The method of claim 11, further comprising:
selecting from a plurality of alert types based on one or more of: a duration of the

deviation, a current temperature, a current time, and an item type associated with the tracker.

21. An apparatus for providing reminders based on tracking vehicle and device
movements comprising:
a non-transitory storage medium storing a set of computer readable instructions; and
a control circuit configured to execute the set of computer readable instructions which
causes to the control circuit to:
track a current movement pattern of a vehicle, a mobile device, and a tracker
coupled to an item based on location information received via a communication
device;
select an expected movement pattern from a movement pattern database based
on the location information associated with one or more of the vehicle, the mobile
device, the tracker;
compare the current movement pattern of the vehicle, the mobile device, and
the tracker with the expected movement pattern; and
generate an alert based on detecting a deviation from the expected movement

pattern.
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