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SYSTEMS AND METHODS FOR
VEHICLE-BASED ALERT SYSTEMS

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 18/052,448, filed Nov. 3, 2022, which
is a continuation of Ser. No. 17/122,710, filed Dec. 15, 2020,
now U.S. Pat. No. 11,521,476, which is incorporated herein
by reference in its entirety.

USAGE AND TERMINOLOGY

[0002] Inthis disclosure, unless otherwise specified and/or
unless the particular context clearly dictates otherwise, the

terms “a” or “an” mean at least one, and the term “the”
means the at least one.

SUMMARY

[0003] In one aspect, an example alert system configured
for use with a vehicle is disclosed. The alert system com-
prises: (a) a first sensor; (b) a second sensor; (c) a network
interface configured to communicate with at least one com-
puting device that is remote from the alert system; (d) one
or more processors; and (e) a non-transitory, computer-
readable medium storing instructions that, when executed by
the one or more processors, cause the alert system to
perform a set of acts comprising: (i) detecting, via the first
sensor, a living being inside the vehicle; (ii) measuring, via
the second sensor, an environmental feature inside the
vehicle; (iii) based at least on the detection of the living
being and the measured environmental feature, determining
an alert condition inside the vehicle; (iv) selecting a first
computational action based at least on the determined alert
condition; (v) transmitting an instruction that causes a
component of the vehicle to perform the selected first
computational action; (vi) selecting a second computational
action based at least on the determined alert condition; and
(vil) transmitting, via the network interface, an instruction
that causes the at least one remote computing device to
perform the selected second computational action.

[0004] In another aspect, an example method is disclosed.
The method includes (a) detecting, via a first sensor of an
alert system configured for use with a vehicle, a living being
inside the vehicle; (b) measuring, via a second sensor of the
alert system, an environmental feature inside the vehicle; (c)
based at least on the detection of the living being and the
measured environmental feature, determining, by the alert
system, an alert condition inside the vehicle; (d) selecting,
by the alert system, a first computational action based at
least on the determined alert condition; (e) transmitting, by
the alert system, an instruction that causes a component of
the vehicle to perform the selected first computational
action; (f) selecting, by the alert system, a second compu-
tational action based at least on the determined alert condi-
tion; and (g) transmitting, via a network interface of the alert
system, to at least one computing device that is remote from
the alert system, an instruction that causes at least one
remote computing device to perform the selected second
computational action.

[0005] In another aspect, an example non-transitory com-
puter-readable medium is disclosed. The computer-readable
medium has stored thereon program instructions that, upon
execution by a computing system, cause the computing
system to perform a set of operations comprising: (a)
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detecting, via a first sensor of an alert system configured for
use with a vehicle, a living being inside the vehicle; (b)
measuring, via a second sensor of the alert system, an
environmental feature inside the vehicle; (c) based at least
on the detection of the living being and the measured
environmental feature, determining, by the alert system, an
alert condition inside the vehicle; (d) selecting, by the alert
system, a first computational action based at least on the
determined alert condition; (e) transmitting, by the alert
system, an instruction that causes a component of the vehicle
to perform the selected first computational action; (f) select-
ing, by the alert system, a second computational action
based at least on the determined alert condition; and (g)
transmitting, via a network interface of the alert system, to
at least one computing device that is remote from the alert
system, an instruction that causes at least one remote com-
puting device to perform the selected second computational
action.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a simplified block diagram of an example
computing device.

[0007] FIG. 2 is an example alert system configured for
use with a vehicle.

[0008] FIG. 3A is an example alert system vehicle envi-
ronment in a first state.

[0009] FIG. 3B is the example alert system vehicle envi-
ronment of 3A, but in a second state.

[0010] FIG. 4A is an example alert system and graphical
user interface in a first state.

[0011] FIG. 4B is the example alert system and graphical
user interface of 4A, but in a second state.

[0012] FIG. 5 is a flow chart of an example method.

DETAILED DESCRIPTION

1. Overview

[0013] Every year, many adults, children, pets, and other
living beings are left in vehicles and experience adverse
conditions, such as dangerous temperatures. These adverse
conditions may lead to injuries (and even death) for these
vehicle occupants, particularly if the vehicle is locked,
thereby potentially preventing living beings left inside the
vehicle from exiting and/or people outside of the vehicle
access to the occupants left behind in the vehicle.

[0014] To date, vehicle manufacturers and other compa-
nies have tried to address this issue in various ways. For
example, some vehicles have features to help alleviate these
adverse conditions. For example, some vehicles have a “dog
mode” that engages the air conditioner to provide heating or
cooling inside the vehicle, even after the driver exits and
locks the vehicle. There are also third-party providers that
can provide emergency assistance upon request from a
customer.

[0015] These features, however, still rely on vehicle own-
ers and/or occupants to consciously engage such features
and/or take other responsive actions. These features may
also be prone to errors and/or failure. For example, the
vehicle may turn off due to running out of gas or battery
charge and/or one or more safety features may otherwise fail
or end prematurely. Thus, relying on existing technologies
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and features to address these issues presents disadvanta-
geous results for vehicle owners and occupants, as well as
the vehicle manufacturer.

[0016] If, however, these adverse conditions for these
vehicle occupants could be detected and addressed more
accurately and efficiently before these disadvantageous
results occurred, then the vehicle occupants, vehicle owner,
vehicle manufacturer, and others could benefit.

[0017] To address these concerns, one approach may
include detecting, by an alert system configured for use with
a vehicle, whether there is a living being inside the vehicle
and measuring one or more environmental factors (e.g.,
adverse conditions) inside the vehicle. To do so, the alarm
system may use one or more sensors associated with the
vehicle (e.g., inside the vehicle). Then, based on detecting
that there is a living being and/or measuring one or more
environmental features inside the vehicle, the alarm system
may also determine that there is alert condition inside the
vehicle and take one or more responsive actions based on
that determination. For example, the alert system may detect
a living being inside the vehicle, measure the temperature
inside the vehicle, and determine that an alert condition
exists inside the vehicle because the measured temperature
presents an unsafe condition for the living being. In
response, the alert system may take one or more responsive
actions to alleviate these potentially dangerous conditions
(e.g., reducing the temperature inside the vehicle to a range
of temperatures that are typically safe for living beings),
among other possibilities.

[0018] Embodiments of the present disclosure provide
systems, methods, and devices for improving the safety of
these vehicles and taking responsive actions by collecting
information inside of a vehicle and comparing the collected
information with information previously collected inside
that vehicle and/or other vehicles that share one or more
attributes with that vehicle (e.g., same make, model, etc.).
The alert system may also use this comparison to determine
whether an alert condition exists inside the vehicle at any
given moment. Based on determining this alert condition,
the alert system may take one or more responsive actions to
address potentially dangerous conditions inside the vehicle
using components of the vehicle to alleviate the dangerous
conditions, as well as alert nearby parties, as well as those
that are remote.

[0019] More specifically, example embodiments relate to
methods, systems, and devices that allow an alert system
configured for use with a vehicle to assess potentially
dangerous conditions for living beings inside a vehicle (e.g.,
infants, children, and pets), all without potentially requiring
any conscious input from the vehicle owner. In a further
aspect, these example embodiments also implement differ-
ent means of mitigating these potentially dangerous condi-
tions for the vehicle occupants (e.g., turning on the air
conditioner inside the vehicle, lowering the vehicle’s win-
dows slightly), as well as alerting other parties outside the
vehicles, nearby (e.g., by flashing the vehicles lights, sound-
ing the horn) and/or remote from the vehicle (e.g., by
sending an alert message to a remote computing device
associated with the vehicle owner and/or one or more
emergency services), among other possibilities.

[0020] To facilitate this determination and the potential
responsive actions taken by the alert system, the alert system
may use one or more components to carry out various steps
of this process. These components may include, among
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other things, one or more sensors for detecting and measur-
ing various factors inside the vehicle, one or more proces-
sors facilitating analysis of these factors and taking respon-
sive computational actions, and a network interface that
allows the alert system to communicate with other devices
that are remote from the vehicle (e.g., a computing device
that is associated with the vehicle owner and/or others).
Furthermore, any of these components (or the alert system
itself) may be integrated in a vehicle during manufacture or
implemented thereafter, potentially using one or more vehi-
cle’s existing components. For example, one or more of the
alert system’s components (or the alert system itself) may be
powered by and/or integrated with the vehicle’s on-board
diagnostic (ODB) and/or charging ports, among other pos-
sibilities. Additionally, by integrating with these ports, the
alert system may leverage and/or invoke action from one or
more vehicle components associated with the ports (e.g., the
alert system may control one or more components of the
vehicle via its connection with the vehicle’s ODB port).
Further details of example embodiments of this alert system
are provided below.

[0021] In some examples, the alert system may detect
whether there is a living being inside the vehicle and may
use one or more sensors to do so. In one example, the alert
system may use one or more weight sensors to detect
whether a living being is sitting in one or more seats inside
the vehicle. In some examples, the weight detection sensors
may detect if and/or how much weight is applied to one or
more seats in the vehicle. In other examples, the weight
detection sensor may detect variances in the weight applied
to one or more seats or regions inside the vehicle, which may
indicate the presence of a living being inside the vehicle
(e.g., movement inside the vehicle). In some examples, the
weight detection sensor may be integrated into vehicle seat
upon manufacture and/or installed in the vehicle after manu-
facture as part of an aftermarket device (e.g., placed under
and/or integrated into a child’s car seat).

[0022] In still other examples, additional or alternative
sensors can be used to detect a living being inside the
vehicle, including: (i) a seat belt detection sensor (e.g., a
sensor that detects if a seatbelt is connected and/or if the
seatbelt is pulled on while connected); (ii) a sound detection
sensor (e.g. a sensor that detects sounds and/or sound levels
inside the vehicle indicating a living being); (iii) a motion
sensor; (iv) a thermal imaging sensor (e.g., an infrared
sensor to detect if there is a thermal body inside the vehicle);
(v) a humidity sensor; (vi) an ultra-wide beam sensor (e.g.,
a sensor to detect and monitor heartbeats of a living being
inside the vehicle); and (vii) a capacitance sensor (e.g., a
sensor to detect moisture in a seat in the vehicle), among
other possibilities.

[0023] The alert system may also measure one or more
environmental factors inside the vehicle and may use one or
more sensors to do so (including some of the sensors
described above used to detect a living being inside the
vehicle). In some examples, the alert system may use one or
more sensors to measure the following environmental fea-
tures inside the vehicle: (i) temperature; (ii) humidity; (iii)
oxygen level; (iv) carbon monoxide level; and/or (v) sound,
among other possibilities. Like the sensors used to detect
living beings described above, the sensors used to measure
environmental factors may be integrated into various com-
ponents of the vehicle. Additionally, these sensors may be
implemented and/or arranged in the vehicle in various ways,
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depending on the positioning that provides the most advan-
tageous measurements. For example, the motion and/or
thermal imaging sensors may be positioned around or inte-
grated into the rearview mirror and/or ceiling of the vehicle
to provide the maximum imaging perspective for the interior
of the vehicle. Other examples are possible.

[0024] In still other examples, additional or alternative
sensors can be used to determine the proximity of a com-
puting device that may be remote from the alert system (e.g.,
outside the vehicle). For example, one or more sensors can
be used to determine the proximity of a remote computing
device that is associated with the vehicle. For example, the
alert system may use one or more sensors to detect the
proximity of a remote computing device that has been
previously associated with the vehicle (e.g., a Bluetooth
sensor and/or communication protocol to determine the
proximity of a mobile computing device that is associated
with the vehicle owner). In other examples, the alert system
may use one or more sensors to detect the proximity of a
remote computing that has not been previously associated
with the vehicle (e.g., a GPS sensor inside the vehicle and
communication protocol to determine the proximity of a
police station nearest the vehicle).

[0025] In a further aspect, based on: (i) detecting a living
being inside the vehicle; (ii) the measured environmental
features inside the vehicle; and/or (iii) the determined prox-
imity of the remote computing device, the alert system may
determine that an alert condition exists inside the vehicle,
and may do so in a number of ways. In some examples, the
alert system may determine that an alert condition exists
inside of the vehicle by detecting that a living being is inside
the vehicle and that the measured environmental factors
inside the vehicle presents a potentially dangerous condition
for the living being inside the vehicle. In some examples, the
alert system may compare the detection of the living being
and the measured environmental factor to an anticipated
operational state the vehicle and determine that either or
both do not correspond to the anticipated operational state of
the vehicle.

[0026] For example, the alert system may compare the
detection of a living being and measured environmental
factor to previous detections and measurements made by the
alert system at a particular time and determine that they do
not correspond. In one example, the alert system may use
one or more machine learning training sets to determine a
typical set of parameters for the vehicle during operation
(e.g., which seats in a vehicle typically have weight applied
to them (and how much), an average temperature range
inside the vehicle during operation, an average sound level
inside the vehicle while not in operation, etc.), all or some
of which may be used to establish an anticipated operational
state of the vehicle. In a further aspect, the anticipated
operational state of the vehicle may be based on detections
and/or measurements made for a vehicle that has one or
more attributes in common with the vehicle (e.g., average
interior temperature, sound, and/or humidity ranges for
vehicles in the geographic region of the vehicle, average
weight applied to one or more seats of a vehicle of the same
make and model of the vehicle while not in operation, etc.).
In a further aspect, the alert system may then compare the
detection of a living being and measured environmental
factor at a given time to the anticipated operational state and
determine that they do not correspond.
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[0027] Additionally, as more operation data and informa-
tion is collected using the alert system (both in the vehicle
and other vehicles), the more the alert system will improve
based on feedback collected from the users, which in turn
will improve the alert system’s ability to detect and analyze
a variety of vehicle situations and/or determine whether an
alert condition exist at any given moment inside the vehicle.

[0028] In other examples, once the alert system deter-
mines that an alert condition exists inside the vehicle, the
alert system may then select one or more computational
actions and transmit instructions to one or more devices to
perform the selected one or more computational actions. For
example, the alert system may determine that an alert
condition exists inside the vehicle and, based on that alert
condition, select a computational action to be performed by
one or more components of the vehicle. For example, based
on the alert condition, the alert system may select and
transmit an instruction to a graphical user interface inside
the vehicle to display an alert message (e.g., “EMER-
GENCY—DIALING POLICE”). In other examples, based
on the alert condition, the alert system may select and
transmit an instruction to one or more audio devices to emit
an alert message outside of the vehicle (e.g., causing the
vehicle’s horn to emit sound repeatedly, an exterior speaker
to emit “EMERGENCY—PLEASE HELP”). In yet other
examples, based on the alert condition, the alert system may
select and transmit an instruction to one or more lights of the
vehicle to emit visual alerts (e.g., causing the vehicle’s
interior and/or exterior lights to flash repeatedly).

[0029] In a further aspect, once the alert system deter-
mines that an alert condition exists inside the vehicle, the
alert system may also select a computational action to be
performed by a computing device that is remote to the
vehicle. For example, based on the alert condition, the alert
system may select and transmit an instruction, via the
network interface, to a computing device associated with the
vehicle owner and/or operator to display an alert message
(e.g., “EMERGENCY—A LIVING BFEING HAS BEEN
DETECTED IN YOUR VEHICLE—DANGEROUS CON-
DITIONS”)—particularly if the alert system has also
detected that the remote computing device is outside of a
determined proximity of the vehicle.

[0030] In other examples, the alert system may select and
transmit an instruction, via the network interface, to a
remote computing device to provide emergency services to
the vehicle. In one example, the alert system may select and
transmit an alert message to one or more computing devices
associated with one or more emergency service providers to
provide emergency services to the vehicle (e.g., sending a
request to a nearby police station computing device to
provide emergency services to the vehicle). Other examples
are possible.

[0031] These systems, methods, and devices may provide
technical advantages and improve safety of vehicle opera-
tion by increasing an accuracy of an assessment and/or
decreasing an amount of time taken to ensure that a living
being inside the vehicle is not adversely affected by adverse
conditions inside the vehicle. Other features of the systems,
methods, and devices are described in further detail in the
example embodiments provided below.
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II. Example Architecture

A. Computing Device

[0032] FIG. 1 is a simplified block diagram of an example
computing device 100. The computing device 100 can be
configured to perform and/or can perform one or more acts
and/or functions, such as those described in this disclosure.
The computing device 100 can include various components,
such as a sensor 102, a processor 104, a data storage unit
106, a communication interface 108, and/or a user interface
110. Each of these components can be connected to each
other via a connection mechanism 112.

[0033] In this disclosure, the term “connection mecha-
nism” means a mechanism that facilitates communication
between two or more components, devices, systems, or other
entities. A connection mechanism can be a relatively simple
mechanism, such as a cable or system bus, or a relatively
complex mechanism, such as a packet-based communication
network (e.g., the Internet). In some instances, a connection
mechanism can include a non-tangible medium (e.g., in the
case where the connection is wireless).

[0034] The sensor 102 can include sensors now known or
later developed, including but not limited to weight detec-
tion sensors, a seat belt detection sensor, a sound detection
sensor, a motion sensor, a thermal imaging sensor, a humid-
ity sensor, an ultra-wide beam sensor, a capacitance sensor
(e.g., a sensor to detect moisture in a seat in the vehicle), a
temperature sensor, an oxygen sensor, a carbon monoxide
sensor, a proximity sensor (e.g., a Bluetooth sensor and/or
communication protocol to determine the proximity of a
mobile computing device that is associated with the vehicle
owner), a location sensor (e.g., a GPS sensor), and/or a
combination of these sensors, among other possibilities.
[0035] The processor 104 can include a general-purpose
processor (e.g., a microprocessor) and/or a special-purpose
processor (e.g., a digital signal processor (DSP)). The pro-
cessor 104 can execute program instructions included in the
data storage unit 106 as discussed below.

[0036] The data storage unit 106 can include one or more
volatile, non-volatile, removable, and/or non-removable
storage components, such as magnetic, optical, and/or flash
storage, and/or can be integrated in whole or in part with the
processor 104. Further, the data storage unit 106 can take the
form of a non-transitory computer-readable storage medium,
having stored thereon program instructions (e.g., compiled
or non-compiled program logic and/or machine code) that,
upon execution by the processor 104, cause the computing
device 100 to perform one or more acts and/or functions,
such as those described in this disclosure. These program
instructions can define, and/or be part of, a discrete software
application. In some instances, the computing device 100
can execute program instructions in response to receiving an
input, such as an input received via the communication
interface 108 and/or the user interface 110. The data storage
unit 106 can also store other types of data, such as those
types described in this disclosure.

[0037] The communication interface 108 can allow the
computing device 100 to connect with and/or communicate
with another entity, such as another computing device,
according to one or more protocols. In one example, the
communication interface 108 can be a wired interface, such
as an Ethernet interface. In another example, the communi-
cation interface 108 can be a wireless interface, such as a
cellular or WI-FI interface. In this disclosure, a connection
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can be a direct connection or an indirect connection, the
latter being a connection that passes through and/or traverses
one or more entities, such as a router, switch, or other
network device. Likewise, in this disclosure, a transmission
can be a direct transmission or an indirect transmission.
[0038] The user interface 110 can include hardware and/or
software components that facilitate interaction between the
computing device 100 and a user of the computing device
100, if applicable. As such, the user interface 110 can
include input components such as a keyboard, a keypad, a
mouse, a touch-sensitive panel, and/or a microphone, and/or
output components such as a display device (which, for
example, can be combined with a touch-sensitive panel), a
sound speaker, and/or a haptic feedback system.

[0039] The computing device 100 can take various forms,
such as a workstation terminal, a desktop computer, a laptop,
a tablet, and/or a mobile phone. In a further aspect, the
features described herein may involve some or all of these
components arranged in different ways, including additional
or fewer components and/or different types of components,
among other possibilities.

B. Alert System Configured for Use with a Vehicle

[0040] FIG. 2 is an example alert system 200 configured
for use with a vehicle. The alert system 200 can perform
various acts and/or functions related to detecting potentially
dangerous conditions for a living being inside a vehicle and
take one or more responsive actions to address these dan-
gerous conditions, and can be implemented as a computing
system. In this disclosure, the term “computing system”
means a system that includes at least one computing device,
such as computing device 100. In some instances, a com-
puting system can include one or more other computing
systems.

[0041] It should also be readily understood that computing
device 100, alert system 200, and any of the components
thereof, can be physical systems made up of physical
devices, cloud-based systems made up of cloud-based
devices that store program logic and/or data of cloud-based
applications and/or services (e.g., for performing at least one
function of a software application or an application platform
for computing systems and devices detailed herein), or some
combination of the two.

[0042] In any event, the alert system 200 can include
various components, such as a passenger sensor 202, an
environment sensor 204, a proximity sensor 206, sensor
processors 208, alert processors 210, a communication inter-
face 212, user interface 214, and alert device 216, each of
which can be implemented as a computing system or part of
a computing system.

[0043] The alert system 200 can also include one or more
connection mechanisms (shown here as arrowed lines),
which connect the illustrated components of alert system
200. In this manner, the illustrated components of alert
system 200 can communicate data via the one or more
connection mechanisms.

[0044] The passenger sensor 202 can take various forms.
For example, the passenger sensor 202 can be integrated into
one or more seats inside the vehicle. Passenger sensor 202
may be integrated into and/or mounted onto other compo-
nents of the vehicle, depending on the data collected by the
passenger sensor 202 (e.g., integrated into the rearview
mirror of the vehicle). Furthermore, passenger sensor 202
may be integrated into and/or mounted onto one or more
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vehicle components during manufacturing, added after the
vehicle is manufactured, or both. For example, passenger
sensor 202 may be integrated into an aftermarket component
that is added to the existing components of the vehicle (e.g.,
placed under an aftermarket child seat added to the vehicle).
Other configurations are possible.

[0045] The passenger sensor 202 can also perform various
operations related to detecting whether there is a living
being inside the vehicle using various components. For
example, the passenger sensor 202 may include one or more
weight detection sensors, a seat belt detection sensor, a
sound detection sensor, a motion sensor, a thermal imaging
sensor, a humidity sensor, an ultra-wide beam sensor, a
capacitance sensor (e.g., a sensor to detect moisture in a seat
in the vehicle), a temperature sensor, an oxygen sensor,
and/or a carbon monoxide sensor, among other sensors, to
detect a living being inside the vehicle.

[0046] The environment sensor 204 can take various
forms. For example, the environment sensor 204 can be
integrated into one or more components inside the vehicle.
Environment sensor 204 may be integrated into one or more
components inside the vehicle during manufacturing, added
after the vehicle is manufactured, or both. In a further aspect,
environment sensor 204 may be integrated into and/or
mounted onto other components of the vehicle depending on
the data collected by the environment sensor 204 (e.g.,
integrated into dashboard and/or windshield of the vehicle).
[0047] The environment sensor 204 can also perform
various operations related to measuring one or more envi-
ronmental factors inside the vehicle and may use various
types of sensors to do so (including some of the sensors
described above used to detect a living being inside the
vehicle). For example, the environment sensor 204 may
include one or more sensors used to measure the various
environmental features inside the vehicle, including tem-
perature, humidity, oxygen level, carbon monoxide level
and/or sound, among other possibilities.

[0048] The proximity sensor 206 can take various forms.
For example, the proximity sensor 206 can be integrated into
one or more components inside the vehicle. Proximity
sensor 206 may be integrated into one or more components
inside the vehicle during manufacturing, added after the
vehicle is manufactured, or both. In a further aspect, prox-
imity sensor 206 may be integrated into and/or mounted
onto other components of the vehicle depending on the data
collected by the proximity sensor 206 (e.g., integrated into
dashboard of the vehicle).

[0049] The proximity sensor 206 can also perform various
operations related to determining the proximity of a com-
puting device that may be remote from the alert system 200
(e.g., outside the vehicle), including some of the sensors
described above. For example, the proximity sensor 206
may include: (i) a Bluetooth sensor and/or communication
protocol to determine the proximity of a mobile computing
device; (i1) a GPS sensor and/or communication protocol to
determine the proximity of another entity to the vehicle;
and/or (iii) other sensors used for determining proximity
and/or location, among other possibilities.

[0050] In a further aspect, once passenger sensor 202,
environment sensor 204, and/or proximity sensor 206, may
be used to collect and/or detect information about the
vehicle, environmental factors surrounding the vehicle, and/
or the vehicle occupants, among other possibilities. Once
this data is collected, that data may be communicated sent to
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one or more sensor processors 208 that allow the alert
system 200 to make a number of determinations, including
determining whether an alert condition exists inside the
vehicle. In some examples, the alert system 200 may deter-
mine, using sensor processors 208, that an alert condition
exists inside of the vehicle by detecting, via passenger
sensor 202, that a living being is inside the vehicle and that
the environmental factors, measured via environment sensor
204, inside the vehicle presents a potentially dangerous
condition for the living being inside the vehicle.

[0051] In some examples, the alert system 200 may
acquire data using passenger sensor 202, environment sen-
sor 204, and/or proximity sensor 206 and then use sensor
processors 208 to compare that acquired data an anticipated
operational state the vehicle. Once this comparison is made,
alert system 200 may determine that either or both do not
correspond to the anticipated operational state of the vehicle.
For example, the alert system 200 may use sensor processors
208 to compare data acquired by passenger sensor 202,
environment sensor 204, and/or proximity sensor 206, at a
given time to previous detections and measurements made
by the alert system 200. In a further aspect, alert system 200
may use passenger sensor 202, environment sensor 204,
proximity sensor 206, and/or sensor processors 208 to do
this in a number of ways.

[0052] For example, the data collected using passenger
sensor 202, environment sensor 204, and/or proximity sen-
sor 206, can be used in connection with one or more specific
mathematical models executing on sensor processors 208 to
determine whether alert condition exists inside the vehicle at
a given time. In one example, the alert system 200 may use
one or more machine learning training sets executing on
sensor processors 208 to determine one or more anticipated
parameters for the vehicle during operation (e.g., which
seats in the vehicle typically have weight applied to them
(and how much), an average temperature range inside the
vehicle during operation, an average sound level inside the
vehicle while not in operation, etc.), all or some of which
may be used to establish an anticipated operational state of
the vehicle.

[0053] In a further aspect, the anticipated operational state
of the vehicle may be based on detections and/or measure-
ments made for the vehicle using passenger sensor 202,
environment sensor 204, and/or proximity sensor 206. For
example, the alert system 200 may request, access, compile,
and/or assess operational data associated with the vehicle
during a particular operational state (e.g., while driving on
a highway with a passenger in every seat) and compare that
to data requested, accessed, compiled, and/or assessed dur-
ing another operational state (e.g., while the vehicle is not
moving and a passenger is in only one seat). In other
examples, the anticipated operational state of the vehicle
may be based on one or more vehicles that have one or more
attributes in common with the vehicle.

[0054] In a further aspect, the alert system 200 may then
compare the detection of a living being and measured
environmental factor at a given time to the anticipated
operational state and determine that they do not correspond.
Based on this comparison, the alert system 200 may deter-
mine that an alert condition exists (e.g., a small child has
been left behind in the potentially dangerous vehicle). Addi-
tionally, by implementing one or more machine learning
models on sensor processors 208, as more operation data and
information is collected using the alert system 200 (both
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during driver operation of the vehicle (e.g., driving on a
highway) and while the driver is not operating the vehicle
(e.g., after parking, turning off, and exiting the car)), the
more alert system 200 will improve determining whether an
alert condition exists, which in turn will improve the alert
system’s ability to detect and analyze a variety of vehicle
situations and/or take one or more responsive actions to help
ensure no living being is harmed inside the vehicle.
[0055] After an alert condition is determined using pas-
senger sensor 202, environment sensor 204, and/or proxim-
ity sensor 206, and one or more specific mathematical
models executing on sensor processors 208, the alert con-
dition data can be sent to alert processors 210 for further
processing. In one example, the alert processors 210 may
include one or more processors configured to select one or
more specific computational actions to take based on the
determined alert condition. Based on this selection, the alert
processors 210 may also transmit one or more instructions
that cause a component of the vehicle and/or a remote
computing device to perform the selected computation
action, a few examples of which are detailed below.
[0056] For example, the alert system 200 may use alert
processors 210 to send instructions that cause communica-
tion interface 212 transmit instructions to mitigate the poten-
tially dangerous conditions associated with the alert condi-
tion. In practice, the communication interface 212 can allow
the alert system 200 to communicate with the vehicle owner,
emergency services, and/or one or more parties and/or
devices associated with the alert system 200, via a network
interface. Communication interface 212 can also communi-
cate various types of data that can be used for detecting and
analyzing data collected in connection with alert system
200.

[0057] For example, alert system 200 may use alert pro-
cessors 210 to send a request to a database using commu-
nication interface 212 for one or more computational actions
that should be taken in response to the determined alert
condition. In response to this request, alert system 200 may
also receive this requested data from the database using
communication interface 212. The database may include any
of a variety of sources (e.g., emergency service databases
containing this requested information, specialized support
entities relating to various emergency services containing
similar information, and so on).

[0058] In other examples, alert system 200 may use alert
processors 210 to send a request to a computing device
associated with the vehicle using communication interface
212 for one or more computational actions that should be
taken in response to the determined alert condition (e.g., an
alert to a computing device requesting input from a user in
response to the alert). In response to this request, alert
system 200 may also receive a response to the request from
the computing device using communication interface 212
(e.g., “DISMISS” or “ENGAGE SAFETY MODE”). Alert
system 200 may also send a request to a computing device
associated with an emergency service using communication
interface 212 to help respond to the determined alert con-
dition (e.g., a request for help from a nearby police station
to investigate whether a living being has been left inside the
vehicle). Other examples are possible.

[0059] For example, alert system 200 may use alert pro-
cessors 210 to transmit instructions to a user interface 214 to
display information associated with the determined alert
condition. For example, based on the alert condition, alert
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system 200 may use alert processors 210 to transmit instruc-
tions to a user interface 214 in the vehicle to display an alert
message (e.g., “EMERGENCY—DIALING POLICE”).
Alert system 200 may also receive information from a user
inside the vehicle. For example, user interface 214 may
include a touch-sensitive panel and/or a microphone that
allows a user inside of the vehicle to provide further infor-
mation that the alert system can use to further inform the
computational action it takes (or doesn’t take) in response to
the determined alert condition (e.g., a user inside the vehicle
might cancel a call associated with the “EMERGENCY—
DIALING POLICE” displayed via the user interface inside
the vehicle).

[0060] In other examples, alert system 200 may use alert
processors 210 to send instructions that cause an alert device
216 to take one or more computational actions in response
to the determined alert condition (e.g., a visual and/or
audible alert using one or more components of the vehicle).
For example, alert system 200 may use alert processors 210
to send instructions that cause one or more audio devices of
the vehicle to emit an audible alert inside and/or outside of
the vehicle (e.g., causing the vehicle’s horn to emit sound
repeatedly, an interior and/or exterior speaker to emit
“EMERGENCY—PLEASE HELP”). In yet other examples,
based on the alert condition, the alert system 200 may alert
system 200 may use alert processors 210 to send instructions
that cause one or more visual devices of the vehicle to emit
visual alerts (e.g., causing the vehicle’s interior and/or
exterior lights to flash repeatedly).

[0061] In a further aspect, the alert system 200 may have
one or more dedicated alert components that are mounted on
or integrated into existing components of the vehicle. For
example, alert system 200 may have one or more exterior
lights, speakers, and or displays that are mounted on the
windows of the vehicle and emit any number of visual
and/or audio alerts, many of which may be from portions of
the vehicle that otherwise would not provide such alerts
(e.g., a light and alarm speaker mounted the exterior of the
rear windows of a vehicle). In a further aspect, because
visual and/or audio alerts using existing components of the
vehicle (e.g., car alarms and flashing headlights/taillights)
may often be ignored by people around the vehicle, dedi-
cated alert components for alert system 200 may improve
the efficacy of alert system 200 to provide more effective
visual and/or audio alerts that cause people around the
vehicle to investigate further (i.e., a higher performance
alert). In a further aspect, alert system 200 may use any
number of dedicated components that cause more effective
visual and/or audio alerts to be emitted outside the vehicle,
including, for example, an ultra-bright LED strobe light, one
or more panel displays used to display an illuminated alert
message outside of the vehicle (e.g. a light-emitting diode
(LED) panel displaying a “PLEASE HELP—DANGER-
OUS CONDITIONS—LIVING BEING DETECTED
INSIDE THE VEHICLE”), and/or one or more exterior
speakers emitting alert messages outside of the vehicle (e.g.
a speaker that emits a loud audible alert message: “PLEASE
HELP—DANGEROUS CONDITIONS—LIVING BEING
DETECTED INSIDE THE VEHICLE”), among other pos-
sibilities.

[0062] Other computational actions, displayed messages,
audible alerts, visual alerts, and configurations are possible.
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C. Example Alert System Vehicle Environment

[0063] To further illustrate the above-described concepts
and others, FIGS. 3A-3B depict an example environment in
which the example alert system 200 depicted in FIG. 2 (as
well as other configurations of alert system 200) can be used.
Like FIG. 2, these example environments are merely for
purposes of illustration. The features described herein may
involve environments and vehicles that are configured or
formatted differently, include additional or fewer compo-
nents and/or more or less data, include different types of
components and/or data, and relate to one another in differ-
ent ways.

[0064] Turning to FIG. 3A, FIG. 3A depicts an example
alert system vehicle environment 300 in a first state. Envi-
ronment 300 includes a vehicle with a passenger sensor 302
(shown here in the passenger seat of the vehicle), environ-
ment sensor 304 (shown here in the rearview mirror of the
vehicle), proximity sensor 306 (shown here in the dashboard
of the vehicle), communication interface 308, user interface
310, door locks 312, air conditioner vent 314, and one or
more speakers 316, all of located inside the vehicle. In this
example embodiment, in this first state, passenger sensor
302, environment sensor 304, proximity sensor 306, com-
munication interface 308, user interface 310, door locks 312,
air conditioner vent 314, and one or more speakers 316 are
operating under operational parameters that do not present
the alert conditions detailed above.

[0065] Turning back to FIG. 2, to measure the respective
operational parameters of the vehicle, alert system 200 may
use various components illustrated in FIG. 3A, including
passenger sensor 302 (e.g., to measure that there is a
passenger in the passenger seat of the vehicle during opera-
tion), environment sensor 304 (e.g., to measure that the
temperature inside the vehicle does not present a dangerous
condition for occupants of the vehicle), and/or proximity
sensor 306 (e.g., to determine that a mobile computing
device associated with the vehicle and/or alert system 200 is
inside the vehicle during operation).

[0066] As described above and as described in further
detail below, one or more responsive actions may be taken
by the alert system 200 to apprise the user and/or others of
this information (e.g., by displaying information that is
displayed during “normal” operation of the vehicle, includ-
ing radio station and artist information via communication
interface 308 and the vehicle’s speed via user interface 310,
the alert system 200 may indicate to the driver that the
vehicle is operating within anticipated operational param-
eters). Furthermore, by implementing one or more math-
ematical models (e.g., machine learning models on sensor
processors 208), by collecting operational data and infor-
mation during “normal” operation of the vehicle (as depicted
in FIG. 3A), alert system 200 will improve its ability to
detect and analyze a variety of vehicle situations, determine
if an alert condition exists, and/or take one or more respon-
sive actions to help ensure no living being is harmed inside
the vehicle.

[0067] Turning to FIG. 3B, the example alert system
vehicle environment 300 is shown in a second state, in
which the vehicle has been parked and is turned off, and the
driver has exited the vehicle. Specifically, in FIG. 3B, in this
second state, unlike FIG. 3 A, there are potentially dangerous
conditions for a living being left inside the vehicle. Further-
more, while the potentially dangerous conditions are visu-
ally illustrated in FIG. 3B (e.g., shown as the “110.3 Degree
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F.” displayed via user interface 310), the presence of dan-
gerous conditions may not be as immediately apparent to
someone outside the vehicle.

[0068] In this second state, when the alert system 200
measures and analyzes the respective operational parameters
of the vehicle (e.g., using sensor processors 208), alert
system 200 may determine that one or more of those
operational parameters do not correspond to the anticipated
operational parameters and that an alert condition exists. For
example, in FIG. 3B, alert system 200 may use various
components to make this determination, including passenger
sensor 302 (e.g., to measure there is still a passenger in the
passenger seat of the vehicle, even though the vehicle has
been turned off), environment sensor 304 (e.g., to measure
that the temperature inside the vehicle is 110.3 Degrees
Fahrenheit), and/or proximity sensor 306 (e.g., to determine
that a mobile computing device associated with the vehicle
and/or alert system 200 is outside a predetermined proximity
of the vehicle, indicating that the driver is far away).
[0069] Based on this determination, alert system 200, may
then select one or more computational actions to be taken by
one or more components of the vehicle and/or remote
computing devices, and transmit instructions for those com-
ponents and/or devices to perform those computational
actions. As described above and as described in further detail
below, one or more of several computational actions may
also be taken by the alert system 200 to apprise the driver,
vehicle owner, and/or others of this information as well.
[0070] For example, based on determining that an alert
condition exists inside of the vehicle, alert system 200 may
select one or more computational actions and transmit
instructions (e.g., using alert processors 210) to one or more
components of the vehicle. For example, in FIG. 3B, alert
system 200 may select one or more computational actions
and transmit instructions that cause: (i) communication
interface 308 to place a call to a nearby police station and
display an indication of the call; (ii) user interface 310 to
display the measured temperature inside the car and create
a visual alert (e.g., flashing one or more lights of user
interface 310 that can be seen inside and/or outside of the
vehicle); (iii) door locks 312 to unlock the vehicle’s doors;
(iv) air conditioner vent 314 to emit air conditioning inside
the car; and/or (v) one or more speakers 316 to emit an audio
alert inside the vehicle (which may be loud enough to be
heard outside the vehicle, but not loud enough to damage the
hearing or otherwise harm the living being inside the
vehicle. Other examples and configurations are possible.

D. Example Alert System and Graphical User
Interface

[0071] For example, to further illustrate the above-de-
scribed concepts and others, FIG. 4 depicts a graphical user
interface, in accordance with example embodiments.
Although illustrated in FIG. 4 as being displayed via a user
interface of remote computing device 404, this graphical
user interface may be provided for display by one or more
components of the alert system 402 (e.g., via the user
interface 214 in connection with alert system 200), among
other possibilities.

[0072] The information displayed by the graphical user
interfaces may also be derived, at least in part, from data
stored and processed by the components described in con-
nection with the alert system 402, and/or other computing
devices or systems configured to generate such graphical
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user interfaces and/or receive input from one or more users
(e.g., those described in connection with alert system 200, as
well as the components of FIGS. 2, 3A, and 3B). In other
words, this graphical user interface is merely for the purpose
of illustration. The features described herein may involve
graphical user interfaces that format information differently,
include more or less information, include different types of
information, and relate to one another in different ways.
[0073] Turning to FIGS. 4A-4B, FIG. 4A depicts an
example graphical user interface 400 in a first state. Interface
400 includes visual alerts that notify the user of a remote
computing device 404 associated with the vehicle, the alert
system 402, or both that an alert condition and/or dangerous
condition has been detected inside the vehicle (e.g., using
passenger sensor 302, environment sensor 304, proximity
sensor 306, as illustrated in FIGS. 3A-B above) and presents
the user with visual indications of responsive actions that
may be taken in response to the detected alert conditions.
[0074] Specifically, in the context of FIG. 4A, these alerts
include information concerning the alert message 406
(shown here as “EMERGENCY: Living Being and Danger-
ous Conditions Detected Inside Your Vehicle”), a safety
mode prompt 408 (shown here as “Engage Safety Mode”),
and dismiss prompt 410 (shown here as “Dismiss™).
Depending on the user’s interaction with interface 400,
several example responsive action may be taken by alert
system 402. For example, if the user selects dismiss prompt
408, the alert system may take no further action. In other
examples, if the user selects dismiss prompt 408, the alert
system may take no further action for a period of time (e.g.,
two minutes) and if the alert system 402 determines that the
alert condition still exists, it may issue an instruction to
remote computing device 404 to display the alert message
406, safety mode prompt 408, and/or dismiss prompt 410,
again, and so on.

[0075] Additionally or alternatively, if the user selects
safety mode prompt 408, the remote computing device may
transmit instructions and/or information to the alert system
402 that causes the alert system 402 to take one or more
computational actions to address the alert condition (e.g.,
those described in connection with FIGS. 2, 3A, and 3B,
above).

[0076] For example, similar to FIG. 4A, FIG. 4B shows
the graphical user interface 400 of FIG. 4A, but in a second
state that results from a user selecting safety mode prompt
408. In the second state, because the user has selected the
safety mode prompt 408, the alert system 402 has taken one
or more computational actions to address the alert condition
(e.g., turn on the air conditioner, unlock the door, cause
various visual and/or audio alerts to be displayed, as well as
other computational actions described in connection with
FIGS. 2, 3A, and 3B, above) and displays a confirmation
message 412 (shown here as “SAFETY MODE
ENGAGED”) indicating the same. In this second state, the
remote computing device 404 also may display one or more
graphical prompts that all the user, the remote computing
device, and/or the alert system 402, to take additional
actions.

[0077] Forexample, as illustrated in FIG. 4B, the user may
be presented with a communication prompt 414 (shown here
as “Call Vehicle Occupant?”), that, if engaged, may allow
the user, the remote computing device, and/or the alert
system 402, to take further actions to address the alert
condition (e.g., talk to the living being inside the vehicle
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using the remote computing device 404 and/or components
of the vehicle (microphones, speakers, user interfaces, etc.
inside the vehicle)). In this way, the user may be apprised
alert conditions and/or dangerous conditions inside the
vehicle detected by alert system 402 and responsively
prompted to take actions to correct the those conditions (and
given instructions on how to do so).

[0078] These example graphical user interfaces are merely
for purposes of illustration. The features described herein
may involve graphical user interfaces that are configured or
formatted differently, include more or less information and/
or additional or fewer instructions, include different types of
information and/or instructions, and relate to one another in
different ways.

E. Example Method

[0079] FIG. 5 is a flow chart illustrating an example
method 500.
[0080] At block 502, the method 500 can include, detect-

ing, via a first sensor of an alert system configured for use
with a vehicle, a living being inside the vehicle. In some
examples, the first sensor comprises a weight detection
sensor in one or more seats inside the vehicle. In other
examples, the first sensor comprises a seatbelt detection
sensor in one or more seats inside the vehicle. In other
examples, the first sensor comprises a sound detection
sensor inside the vehicle.

[0081] At block 504, the method 500 can include, mea-
suring, via a second sensor of the alert system, an environ-
mental feature inside the vehicle. In some examples, mea-
suring, via the second sensor of the alert system, an
environmental feature inside the vehicle includes measuring
one or more of the following environmental features inside
the vehicle: (i) temperature; (ii) humidity; (iii) oxygen level;
and (iv) carbon monoxide level.

[0082] At block 506, the method 500 can include, based at
least on the detection of the living being and the measured
environmental feature, determining, by the alert system, an
alert condition inside the vehicle. In some examples, deter-
mining an alert condition inside the vehicle includes deter-
mining that the detection of the living being and the mea-
sured environmental feature do not correspond to an
anticipated operational state of the vehicle. In some
examples, the anticipated operational state of the vehicle
comprises one or more previously determined operational
states of the vehicle. In other examples, the anticipated
operational state of the vehicle comprises one or more
previously determined operational states of a second vehicle
with one or more attributes in common with the vehicle.
[0083] At block 508, the method 500 can also include,
selecting, by the alert system, a first computational action
based at least on the determined alert condition. In some
examples, the first computational action includes displaying
an alert message inside the vehicle. In other examples, the
selected first computational action includes emitting an alert
message outside the vehicle. In other examples, the selected
first computational action includes emitting a visual alert
outside the vehicle.

[0084] At block 510, the method 500 can also include,
transmitting, by the alert system, an instruction that causes
a component of the vehicle to perform the selected first
computational action. In some examples, transmitting, by
the alert system, an instruction that causes a component of
the vehicle to perform the selected first computational action
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includes transmitting, by the alert system, an instruction that
causes a graphical user interface inside the vehicle to display
the alert message. In some examples, transmitting an
instruction that causes a component of the vehicle to per-
form the selected first computational action includes trans-
mitting an instruction that causes an audio device of the
vehicle to emit the alert message outside the vehicle. In other
examples, transmitting an instruction that causes a compo-
nent of the vehicle to perform the selected first computa-
tional action includes transmitting an instruction that causes
one or more lights of the vehicle to emit the visual alert
outside the vehicle.

[0085] At block 512, the method 500 can also include,
selecting, by the alert system, a second computational action
based at least on the determined alert condition. In some
examples, the selected second computational action includes
reporting an emergency message.

[0086] At block 514, the method 500 can also include,
transmitting, via a network interface of the alert system, to
at least one computing device that is remote from the alert
system, an instruction that causes at least one remote com-
puting device to perform the selected second computational
action. In some examples, transmitting, via the network
interface, an instruction that causes the at least one remote
computing device to perform the selected second computa-
tional action includes transmitting an instruction to at least
one emergency service computing device that is remote
from the alert system to provide emergency services to the
vehicle.

[0087] In other examples embodiments, the method 500
includes determining, via a third sensor of the alert system,
that the at least one remote computing device is outside a
threshold proximity to the vehicle, and wherein selecting a
second computational action based at least on the deter-
mined alert condition includes generating an alert message,
and wherein transmitting, via the network interface, an
instruction that causes the at least one remote computing
device to perform the selected second computational action
includes transmitting an instruction, via the network inter-
face, that causes the at least one remote computing device to
display the generated alert message.

III. Example Variations

[0088] Although some of the acts and/or functions
described in this disclosure have been described as being
performed by a particular entity, the acts and/or functions
can be performed by any entity, such as those entities
described in this disclosure. Further, although the acts and/or
functions have been recited in a particular order, the acts
and/or functions need not be performed in the order recited.
However, in some instances, it can be desired to perform the
acts and/or functions in the order recited. Further, each of the
acts and/or functions can be performed responsive to one or
more of the other acts and/or functions. Also, not all of the
acts and/or functions need to be performed to achieve one or
more of the benefits provided by this disclosure, and there-
fore not all of the acts and/or functions are required.
[0089] Although certain variations have been discussed in
connection with one or more examples of this disclosure,
these variations can also be applied to all of the other
examples of this disclosure as well.

[0090] Although select examples of this disclosure have
been described, alterations and permutations of these
examples will be apparent to those of ordinary skill in the
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art. Other changes, substitutions, and/or alterations are also
possible without departing from the invention in its broader
aspects as set forth in the following claims.

1. An alert system configured for use with a vehicle, the
alert system comprising:

at least one sensor;

a network interface;

one or more processors; and

a non-transitory, computer-readable medium storing

instructions that, when executed by the one or more

processors, cause the alert system to perform a set of

operations comprising:

detecting, via the at least one sensor, a living being
inside the vehicle;

measuring, via the at least one sensor, an environmental
feature inside the vehicle;

based at least on the detection of the living being and
the measured environmental feature, determining an
alert condition inside the vehicle, wherein determin-
ing the alert condition inside the vehicle comprises
determining that the detection of the living being and
the measured environmental feature do not corre-
spond to an anticipated operational state of the
vehicle; and

performing an alert action based at least on the deter-
mined alert condition.

2. The alert system of claim 1, wherein the at least one
sensor comprises a weight detection sensor in one or more
seats inside the vehicle.

3. The alert system of claim 1, wherein the at least one
sensor comprises a seatbelt detection sensor in one or more
seats inside the vehicle.

4. The alert system of claim 1, wherein the at least one
sensor comprises a sound detection sensor inside the
vehicle.

5. The alert system of claim 1, wherein measuring, via the
at least one sensor, an environmental feature inside the
vehicle comprises measuring one or more of the following
environmental features inside the vehicle: (i) temperature;
(i1) humidity; (iii) oxygen level; and (iv) carbon monoxide
level.

6. The alert system of claim 1, wherein the anticipated
operational state of the vehicle comprises one or more
previously determined operational states of the vehicle.

7. The alert system of claim 1, wherein the anticipated
operational state of the vehicle comprises one or more
previously determined operational states of a second vehicle
with one or more attributes in common with the vehicle.

8. The alert system of claim 1, wherein the alert action
comprises:

selecting at least one computational action based at least

on the determined alert condition; and

transmitting an instruction that causes a component of the

vehicle to perform the selected at least one computa-
tional action.

9. The alert system of claim 8, wherein the selected at
least one computational action comprises displaying an alert
message inside the vehicle, and wherein transmitting an
instruction that causes a component of the vehicle to per-
form the selected at least one computational action com-
prises transmitting an instruction that causes a graphical user
interface inside the vehicle to display the alert message.

10. The alert system of claim 8, wherein the selected at
least one computational action comprises emitting an alert
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message outside the vehicle, and wherein transmitting an
instruction that causes a component of the vehicle to per-
form the selected at least one computational action com-
prises transmitting an instruction that causes an audio device
of the vehicle to emit the alert message outside the vehicle.

11. The alert system of claim 8, wherein the selected at
least one computational action comprises emitting a visual
alert outside the vehicle, and wherein transmitting an
instruction that causes a component of the vehicle to per-
form the selected at least one computational action com-
prises transmitting an instruction that causes one or more
lights of the vehicle to emit the visual alert outside the
vehicle.

12. The alert system of claim 8, wherein the selected at
least one computational action comprises reporting an emer-
gency message, and wherein transmitting, via the network
interface, an instruction that causes at least one remote
computing device to perform the selected at least one
computational action comprises transmitting an instruction
to at least one emergency service computing device that is
remote from the alert system to provide emergency services
to the vehicle.

13. A non-transitory, computer-readable medium storing
instructions that, when executed by one or more processors,
cause an alert system of a vehicle to perform a set of
operations comprising:

detecting, via at least one sensor of the alert system, a

living being inside the vehicle;

measuring, via the at least one sensor, an environmental

feature inside the vehicle;
based at least on the detection of the living being and the
measured environmental feature, determining an alert
condition inside the vehicle, wherein determining the
alert condition inside the vehicle comprises determin-
ing that the detection of the living being and the
measured environmental feature do not correspond to
an anticipated operational state of the vehicle; and

performing an alert action based at least on the deter-
mined alert condition.

14. The non-transitory, computer-readable medium of
claim 13, wherein the at least one sensor comprises a weight
detection sensor in one or more seats inside the vehicle.

Jan. 4, 2024

15. The non-transitory, computer-readable medium of
claim 13, wherein the at least one sensor comprises a
seatbelt detection sensor in one or more seats inside the
vehicle.

16. The non-transitory, computer-readable medium of
claim 13, wherein the at least one sensor comprises a sound
detection sensor inside the vehicle.

17. The non-transitory, computer-readable medium of
claim 13, wherein measuring, via the at least one sensor, an
environmental feature inside the vehicle comprises measur-
ing one or more of the following environmental features
inside the vehicle: (i) temperature; (ii) humidity; (iil) oxygen
level; and (iv) carbon monoxide level.

18. The non-transitory, computer-readable medium of
claim 13, wherein the anticipated operational state of the
vehicle comprises one or more previously determined opera-
tional states of the vehicle.

19. The non-transitory, computer-readable medium of
claim 13, wherein the anticipated operational state of the
vehicle comprises one or more previously determined opera-
tional states of a second vehicle with one or more attributes
in common with the vehicle.

20. A method comprising:

detecting, via at least one sensor of an alert system
configured for use with a vehicle, a living being inside
the vehicle;

measuring, via at least one sensor of the alert system, an
environmental feature inside the vehicle;

based at least on the detection of the living being and the
measured environmental feature, determining, by the
alert system, an alert condition inside the vehicle,
wherein determining the alert condition inside the
vehicle comprises determining that the detection of the
living being and the measured environmental feature do
not correspond to an anticipated operational state of the
vehicle; and

performing an alert action based at least on the deter-
mined alert condition.
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