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SYSTEMS AND METHODS OF DETECTING
PROBLEMATIC HEALTH SITUATIONS

TECHNICAL FIELD

[0001] The present disclosure relates generally to prob-
lematic situation identification and, more particularly, to
identifying problematic health situations utilizing vehicle
sensors.

BACKGROUND

[0002] The ability of vehicles to identify medical emer-
gency situations and properly address those situations is
limited. A more predictable and reliable method is needed to
detect emergency situations for occupants of a vehicle,
particularly the driver. The ability of a vehicle to detect an
emergency situation and properly respond to that situation
may allow for quicker access to medical assistance when
such assistance is needed. Further, a detection system that is
reliable and reduces the amount of false reports may more
properly and efliciently address medical emergencies. Exist-
ing systems lack the ability to reliably detect whether the
occupant of a vehicle is experiencing a medical emergency.
This can lead to the improper allocation of emergency
assistance resources, which can result in increased injury to
vehicle occupants who are actually experiencing potentially
life-threatening situations. It would therefore be desirable to
enable a vehicle to accurately, repeatably, and reliably detect
when an occupant in the vehicle is experiencing a medical
emergency. Therefore, what is needed is an apparatus,
system, and/or method that addresses one or more of the
foregoing issues, and/or one or more other issues.

SUMMARY

[0003] The present disclosure provides systems and meth-
ods for monitoring vehicle occupants, determining when one
or more of the vehicle occupants is experiencing a prob-
lematic health situation, and responding appropriately to
address the situation. A generalized system for detecting a
problematic health situation includes a vehicle. The vehicle
includes a sensor configured to detect a physiological char-
acteristic of an occupant of the vehicle. The vehicle further
includes an environmental sensor configured to detect an
environmental characteristic of the vehicle. The vehicle
further includes a profile generation module including a
memory. The profile generation module is configured to
store a physiological characteristic measurement corre-
sponding to the occupant of the vehicle in the memory. The
profile generation module is further configured to store an
environmental characteristic measurement corresponding to
the vehicle in the memory. The profile generation module is
further configured to transmit the physiological characteris-
tic measurement and the environmental characteristic mea-
surement. The system further includes a server configured to
compare the physiological characteristic measurement to a
database of physiological characteristic measurements cor-
responding to the occupant of the vehicle. The database
includes historical physiological characteristic data of the
occupant of the vehicle. The server is further configured to
formulate a baseline for the physiological characteristic of
the occupant of the vehicle based on the comparison of the
physiological characteristic measurement and the historical
physiological characteristic data of the occupant of the
vehicle.
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[0004] An additional generalized system for detecting a
problematic health situation includes a vehicle. The vehicle
includes a sensor configured to detect a physiological char-
acteristic of an occupant of the vehicle. The vehicle further
includes an environmental sensor configured to detect an
environmental characteristic of the vehicle. The vehicle
further includes a profile generation module including a
memory. The system further includes a server configured to
compare a physiological characteristic measurement corre-
sponding to the occupant of the vehicle to a database of
physiological characteristic measurements corresponding to
the occupant of the vehicle. The database includes historical
physiological characteristic data of the occupant of the
vehicle. The server is further configured to formulate a
baseline for the physiological characteristic of the occupant
of the vehicle based on the comparison of the physiological
characteristic measurement corresponding to the occupant
of the vehicle and the historical physiological characteristic
data of the occupant of the vehicle. The server is further
configured to determine whether the physiological charac-
teristic measurement is outside the baseline, determine
whether an environmental characteristic measurement is
abnormal, and determine whether the occupant of the
vehicle is experiencing a problematic health situation.

[0005] A generalized method for detecting a problematic
health situation includes detecting a physiological charac-
teristic of an occupant of a vehicle. The method further
includes detecting an environmental characteristic of the
vehicle. The method further includes transmitting, by a
profile generation module of the vehicle, a physiological
characteristic measurement corresponding to the occupant
of the vehicle and an environmental characteristic measure-
ment corresponding to the vehicle. The method further
includes comparing the physiological characteristic mea-
surement to a database of physiological characteristic mea-
surements of the occupant of the vehicle. The database
includes historical physiological characteristic data of the
occupant of the vehicle. The method further includes for-
mulating a baseline for the physiological characteristic of
the occupant of the vehicle based on the comparison of the
physiological characteristic measurement and the historical
physiological characteristic data of the occupant of the
vehicle.

[0006] An additional generalized system for detecting a
problematic health situation includes a first vehicle in a
geographic area. The first vehicle is configured to detect a
physiological characteristic of an occupant of the first
vehicle and an environmental characteristic of the first
vehicle. The system further includes a second vehicle in the
geographic area. The second vehicle is configured to detect
a physiological characteristic of an occupant of the second
vehicle and an environmental characteristic of the second
vehicle. The system further includes a sever configured to
compare a physiological characteristic measurement corre-
sponding to the occupant of the first vehicle to a physiologi-
cal characteristic measurement corresponding to the occu-
pant of the second vehicle. The server is further configured
to determine, based on the comparison, that the occupant of
the first vehicle is experiencing a problematic health situa-
tion. The server is further configured to determine a
response.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG.1is a diagrammatic illustration of a system for
detecting an emergency situation according to one or more
embodiments of the present disclosure.

[0008] FIG. 2 is a diagrammatic illustration of an appa-
ratus according to one or more embodiments of the present
disclosure.

[0009] FIG. 3 is a diagrammatic illustration of a system in
operation according to one or more embodiments of the
present disclosure.

[0010] FIG. 4A is a diagrammatic illustration of an occu-
pant profile according to one or more embodiments of the
present disclosure.

[0011] FIG. 4B is a diagrammatic illustration of a vehicle
profile according to one or more embodiments of the present
disclosure.

[0012] FIG. 5 is a diagrammatic illustration of a profile
database according to one or more embodiments of the
present disclosure.

[0013] FIG. 6 is a flow chart illustration of a method of
operating the system of FIGS. 1-5 according to one or more
embodiments of the present disclosure.

[0014] FIG. 7is a flow diagram illustration of a method of
operating the system of FIGS. 1-5 according to one or more
embodiments of the present disclosure.

DETAILED DESCRIPTION

[0015] For the purposes of promoting an understanding of
the principles of the invention, reference will now be made
to certain implementations, or examples, illustrated in the
drawings, and specific language will be used to describe the
same. It will nevertheless be understood that no limitation of
the scope of the invention is thereby intended. Any altera-
tions and further modifications in the described implemen-
tations, and any further applications of the principles of the
invention as described herein are contemplated as would
normally occur to one skilled in the art to which the
invention relates.

[0016] This disclosure describes a system for detecting
when vehicle occupants experience problematic health situ-
ations (which may be an emergency situation) and respond-
ing to those situations. In the system, sensors in a vehicle
monitor, record, and/or detect physiological characteristics
of an occupant of the vehicle. Additionally, environmental
sensors monitor, record, and/or detect environmental char-
acteristics of the vehicle itself. By detecting the physiologi-
cal characteristics of the vehicle occupant, receiving physi-
ological characteristic measurements, and using machine
learning, the system can determine a baseline for each
physiological characteristic corresponding to a specific
vehicle occupant (e.g., a driver of the vehicle). The system
can then compare newly received physiological character-
istic measurements with the baseline for that particular
physiological characteristic to determine whether the newly
received physiological characteristic measurement is outside
the baseline. When the physiological characteristic measure-
ment is outside of the baseline, the system then determines
if the physiological characteristic measurement is similar to
a physiological characteristic measurement of an occupant
of a second vehicle. If the compared physiological charac-
teristic measurements are not similar, then the system deter-
mines whether the environmental conditions of the vehicle
are normal or abnormal by analyzing a received environ-
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mental characteristic measurement. If the environmental
conditions are abnormal, then the system determines that the
vehicle occupant is experiencing an problematic health
situation and initiates an appropriate response.

[0017] FIG. 1is a diagrammatic illustration of a system for
detecting a problematic health situation (which may be an
emergency situation) according to one or more embodiments
of the present disclosure. In at least one such embodiment,
as illustrated in FIG. 1, the system is generally referred to by
the reference numeral 100 and includes a vehicle 110, a
vehicle 120, a cloud server 160, a profile database 170, and
a geographic area 180. In several examples, the profile
database 170 includes one or more occupant profiles and one
or more vehicle profiles, which will be discussed in further
detail below. The detection system 100 optionally includes
additional vehicles, such as vehicle 130, vehicle 140, and
vehicle 150, as shown in FIG. 1. The optional vehicles 130,
140, 150 are located within a geographic area 190, as further
shown in FIG. 1, which is different than the geographic area
180. Additionally, the detection system 100 optionally
includes additional profile databases. In the embodiment of
FIG. 1, each of the vehicles 110, 120, 130, 140, 150 are
automobiles. While in FIG. 1 the vehicles 110, 120, 130,
140, 150 are depicted as cars, it is to be understood that the
vehicles 110, 120, 130, 140, 150 may be any other type of
suitable automobile (e.g., a pickup truck, a semi truck, a fleet
vehicle, etc.). The vehicle 110 includes a human-machine
interface (HMI) 112 (which may be a user interface), a
profile generation module 114, a sensor 116, and an envi-
ronmental sensor 118. The HMI 112 is operably coupled to,
and adapted to be in communication with, the profile gen-
eration module 114. The sensor 116 is also operably coupled
to, and adapted to be in communication with, the profile
generation module 114. Further, the environmental sensor
118 is operably coupled to, and adapted to be in communi-
cation with, the profile generation module 114. The profile
generation module 114 is operably coupled to, and adapted
to be in communication with, the cloud server 160. Addi-
tionally, the vehicle 110 is operably coupled to, and adapted
to be in communication with the profile database 170, which
is itself operably coupled to, and adapted to be in commu-
nication with, the cloud server 160.

[0018] Like the vehicle 110, the vehicle 120 includes a
human-machine interface (HMI) 122, a profile generation
module 124, a sensor 126, and an environmental sensor 128.
The HMI 122 is operably coupled to, and adapted to be in
communication with, the profile generation module 124. The
sensor 126 is also operably coupled to, and adapted to be in
communication with, the profile generation module 124.
Further, the environmental sensor 128 is operably coupled
to, and adapted to be in communication with, the profile
generation module 124. The profile generation module 124
is operably coupled to, and adapted to be in communication
with, the cloud server 160.

[0019] The vehicle 130 includes a human-machine inter-
face (HMI) 132, a profile generation module 134, a sensor
136, and an environmental sensor 138. The HMI 132 is
operably coupled to, and adapted to be in communication
with, the profile generation module 134. The sensor 136 is
also operably coupled to, and adapted to be in communica-
tion with, the profile generation module 134. Further, the
environmental sensor 138 is operably coupled to, and
adapted to be in communication with, the profile generation
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module 134. The profile generation module 134 is operably
coupled to, and adapted to be in communication with, the
cloud server 160.

[0020] The vehicle 140 includes a human-machine inter-
face (HMI) 142, a profile generation module 144, a sensor
146, and an environmental sensor 148. The HMI 142 is
operably coupled to, and adapted to be in communication
with, the profile generation module 144. The sensor 146 is
also operably coupled to, and adapted to be in communica-
tion with, the profile generation module 144. Further, the
environmental sensor 148 is operably coupled to, and
adapted to be in communication with, the profile generation
module 144. The profile generation module 144 is operably
coupled to, and adapted to be in communication with, the
cloud server 160.

[0021] The vehicle 150 includes a human-machine inter-
face (HMI) 152, a profile generation module 154, a sensor
156, and an environmental sensor 158. The HMI 152 is
operably coupled to, and adapted to be in communication
with, the profile generation module 154. The sensor 156 is
also operably coupled to, and adapted to be in communica-
tion with, the profile generation module 154. Further, the
environmental sensor 158 is operably coupled to, and
adapted to be in communication with, the profile generation
module 154. The profile generation module 154 is operably
coupled to, and adapted to be in communication with, the
cloud server 160.

[0022] As shown in FIG. 1, each profile generation mod-
ule within a defined geographic area is adapted to be in
communication with one or more of each of the other profile
generation modules in the defined geographic area via
vehicle-to-vehicle (V2V) communication. For example, in
the geographic area 180, the profile generation module 114
can transmit signals to and receive signals from the profile
generation module 124, as will be described in further detail
below. As another example, in the geographic area 190, the
profile generation modules 134, 144, 154 can transmit
signals to and receive signals from each of the other profile
generation modules 144, 154, 134. Additionally, while FIG.
1 only illustrates the profile generation module 114 in
communication with the cloud server 160, it is to be under-
stood that the profile generation module 114 may also
communicate with the profile database 170. In several
embodiments, the geographic area 180 may be defined as an
area within one mile of the vehicle 110, or an area any other
suitable distance from the vehicle 110, which may be less
than or greater than one mile from the vehicle 110.

[0023] FIG. 2 is a diagrammatic illustration of an appa-
ratus according to one or more embodiments of the present
disclosure. In at least one such embodiment, as illustrated in
FIG. 2, the apparatus is generally referred to by the reference
numeral 200 and may represent any one of the vehicles in
FIG. 1. As can be seen in FIG. 2, the apparatus 200 includes
the components of the vehicle 110, which components are
given the same reference numerals. In the embodiment
shown in FIG. 2, the profile generation module 114 includes
a receiver 113, a sensor processing module 115, a transmitter
117, an occupant profile 210, and a vehicle profile 220. In
several embodiments, the transmitter 117 and the receiver
113 are combined into a transceiver capable of both sending
and receiving wireless signals. The receiver 113 is operably
coupled to, and adapted to be in communication with, one or
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more of the sensor 116, the environmental sensor 118, the
sensor processing module 115, the transmitter 117, and the
HMI 112.

[0024] The HMI 112, which is operably coupled to, and
adapted to be in communication with, the profile generation
module 114, includes a display unit 240, an input/output
(/O) device 242, and a communication device 244, which
may be a Bluetooth or other wireless or wired device. The
1/O device 242 may be in the form of a communication port
(e.g., a USB port), a touch-screen display unit, soft keys
associated with a dashboard, a steering wheel, and/or other
similar components of the vehicle 110. The display unit 240
may be, include, or be part of a plurality of display units
arranged to show a visual output to a user. For example, in
several embodiments, the display unit 240 may include one,
or any combination, of a central display unit associated with
the dashboard of the vehicle 110, an instrument cluster
display unit associated with an instrument cluster of the
vehicle 110, and a heads-up display unit associated with the
dashboard and a windshield of the vehicle 110. Thus, as used
herein the reference numeral 240 may refer to one, or a
combination, of said display units.

[0025] The sensor 116, which is operably coupled to, and
adapted to be in communication with, the profile generation
module 114, may be, include, or be part of one or more
sensors positioned in the interior of the vehicle 110, for
example. In several embodiments, the sensor 116 may
include one, or any combination, of a camera 1164, a heart
rate sensor 1165, a motion sensor 116¢, a pressure sensor
1164, a hydroscopic sensor 116e, and any other suitable
sensor. Thus, as used herein the reference numeral 116 may
refer to one, or a combination, of the above sensors. In
several embodiments, the sensor 116 includes any other
sensor capable of identifying and/or communicating with
another vehicle (e.g., an RFID sensor, a Bluetooth sensor,
efc.).

[0026] In several examples, the camera 116a captures
images and/or video of the vehicle occupant’s face and/or
body as the vehicle 110 moves along the road. The captured
images are used to determine whether the vehicle occupant
(which may be the driver or a passenger of the vehicle 110)
is experiencing a high stress and/or emergency situation,
which will be described in further detail below. In some
embodiments, the camera 116a may be mounted on any one
or more of a rearview mirror, a dashboard, a steering wheel,
a windshield, or on any other suitable component. In some
embodiments, multiple cameras 116a may be positioned
within the interior of the vehicle 110 to capture several
angles of the face of the vehicle occupant. Capturing mul-
tiple camera angles allows the sensor processing module 115
to generate a three-dimensional rendering of the vehicle
occupant’s face. This three-dimensional rendering may be
used to determine a baseline measurement for a physiologi-
cal characteristic of the vehicle occupant, which will be
discussed in further detail below.

[0027] In several embodiments, the heart rate sensor 1165
measures the heart rate of the vehicle occupant (e.g., the
driver of the vehicle 110). The captured heart rate data is
used to determine whether the vehicle occupant is experi-
encing a high stress and/or emergency situation, which will
be described in further detail below. In several examples, the
heart rate sensor 1165 is positioned on and/or within a
seatbelt of the vehicle 110, such as the seatbelt worn by the
vehicle occupant, which may be the driver of the vehicle 110
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or a passenger of the vehicle 110. As an example, the heart
rate sensor 1166 may be positioned on and/or within a
portion of the seatbelt that covers the vehicle occupant’s
heart. In other examples, to ensure that the heart rate sensor
116b accurately measures the heartrate of the vehicle occu-
pant, several heartrate sensors may be placed on and/or
within the seatbelt. This helps to guarantee that at least one
heart rate sensor 1165 is located near the vehicle occupant’s
heart, regardless of any difference in body size of the vehicle
occupant (e.g., a difference in body size between an adult
and a child).

[0028] In some embodiments, the motion sensor 116¢
measures the breathing rate of the vehicle occupant (e.g., the
driver or a passenger of the vehicle 110). The captured
breathing rate data is used to determine whether the vehicle
occupant is experiencing a high stress and/or emergency
situation, which will be described in further detail below. In
several examples, the motion sensor 116¢ is positioned on
and/or within the vehicle occupant’s seatbelt in the vehicle
110. The motion sensor 116¢ may be positioned within a
portion of the seatbelt that lays across the vehicle occupant’s
lap, stomach, and/or chest. In some embodiments, the
motion sensor 116¢ detects the vehicle occupant’s breathing
pattern by detecting expansion and contraction of the seat-
belt as the vehicle occupant breathes.

[0029] In some embodiments, the pressure sensor 1164
measures the grip pressure of the vehicle occupant (e.g., the
driver of the vehicle 110) as the vehicle occupant grips a
steering wheel of the vehicle 110. The captured pressure data
is used to determine whether the vehicle occupant is expe-
riencing a high stress and/or emergency situation, which will
be described in further detail below. In several examples, the
pressure sensor 116d is positioned on and/or within the
steering wheel of the vehicle 110. In some examples, the
pressure sensor 1164 is positioned on and/or within one or
more portions of the steering wheel, such as the portions
corresponding to the “10:00” and “2:00” positions of the
steering wheel. In other examples, several pressure sensors
116d are positioned around the entire circumference of the
steering wheel. This helps ensure that the pressure sensor
116d accurately measures the grip pressure of the vehicle
occupant regardless of where the vehicle occupant’s hands
are located on the steering wheel.

[0030] Insome embodiments, the hydroscopic sensor 116¢
measures whether moisture is discharged from the hands
and/or arms, for example, of the vehicle occupant (e.g., the
driver of the vehicle 110) as the vehicle occupant grips
and/or contacts the steering wheel of the vehicle 110. The
captured data is used to determine whether the vehicle
occupant is experiencing a high stress and/or emergency
situation, which will be described in further detail below. In
several examples, the hydroscopic sensor 116e is also posi-
tioned on and/or within the steering wheel of the vehicle
110. Like the pressure sensor 1164, the hydroscopic sensor
116¢ is positioned within one or more portions of the
steering wheel, such as the portions corresponding to the
“10:00” and “2:00” positions of the steering wheel. In other
examples, several hydroscopic sensors 116¢ are positioned
around the entire circumference of the steering wheel. This
helps ensure that the hydroscopic sensor 116e accurately
detects any moisture (e.g., sweat) discharged from the
vehicle occupant’s hands and/or arms regardless of where
the vehicle occupant’s hands are located on the steering
wheel.
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[0031] 1In several embodiments, the sensor 116 is adapted
to transmit data (e.g., physiological characteristic measure-
ments) to the receiver 113 of the profile generation module
114. In several embodiments, the sensor 116 transmits data
to the receiver 113 in set, recurring time intervals. For
example, the sensor 116 may transmit data to the receiver
113 at a transmission frequency rate that may range from
about one time per second to one time per minute. In some
examples, the transmission frequency may be about one
time every five seconds, one time every thirty seconds, or
any other suitable interval of time. The transmission fre-
quency provided herein is for example only, and other
embodiments may include more frequent transmissions or
less frequent transmissions. For example, in some imple-
mentations, the transmission frequency may be faster than
one time per second or slower than one time per minute. In
some embodiments, for example, the data transmitted from
the camera 116a to the receiver 113 includes images cap-
tured by each of the one or more cameras of the camera
116a. In such examples, the sensor 116 can capture images
of the vehicle occupant’s face and/or the vehicle occupant’s
body as the vehicle 110 travels along a road.

[0032] In some embodiments, the data transmitted by the
sensor 116 is received by the sensor processing module 115.
The data may be received by the sensor processing module
115 directly from the sensor 116, or the data may be received
by the sensor processing module 115 indirectly from the
sensor 116 via the receiver 113. In some examples, the
sensor processing module 115 includes an image processor
and/or an image processing module. In several embodi-
ments, the sensor processing module 115 is adapted to read
the data received from the sensor 116, analyze the data,
process the data, and output the processed data to the
transmitter 117. In several embodiments, the transmitter 117
then transmits the data to the cloud server 160, which will
be described in further detail below. In alternative embodi-
ments, the transmitter 117 transmits the data directly to the
profile database 170.

[0033] The environmental sensor 118, which is operably
coupled to, and adapted to be in communication with, the
profile generation module 114, may be, include, or be part of
one or more sensors positioned in the interior and/or the
exterior of the vehicle 110, for example. In several embodi-
ments, the environmental sensor 118 may include one, or
any combination, of a camera 118a (which may be one or
more external cameras mounted on the vehicle 110), a
traction sensor 1185, an external temperature sensor 118c¢, an
internal temperature sensor 1184, a GPS receiver 118¢, a
rain sensor 118/, and any other suitable sensor. Thus, as used
herein the reference numeral 118 may refer to one, or a
combination, of the above sensors.

[0034] In several embodiments, the camera 118a may
include one, or any combination, of a front camera associ-
ated with a front portion of the vehicle 110, a rear camera
associated with a rear portion of the vehicle 110, a side
camera associated with a right side portion of the vehicle
110, a side camera associated with a left side portion of the
vehicle 110, and any other camera located on the vehicle
110. Thus, as used herein the reference numeral 118a may
refer to one, or a combination, of the exterior vehicle
cameras. In several examples, the camera 118a captures
images of the exterior environment surrounding the vehicle
110 as the vehicle 110 travels along a road.
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[0035] 1In several examples, the traction sensor 1185 mea-
sures how well the tires of the vehicle 110 grip the surface
of the road on which the vehicle 110 is traveling. The
captured traction data is used to determine whether the
vehicle 110 is slipping and/or sliding on the road. This data
may be used to determine whether the environmental con-
ditions of the vehicle 110 are normal or abnormal, which
will be discussed in further detail below. In several
examples, the external temperature sensor 118¢ measures
the temperature of the air surrounding the vehicle 110. This
temperature data may be used to determine whether the
environmental conditions of the vehicle 110 are normal or
abnormal, which will be discussed in further detail below. In
several examples, the internal temperature sensor 1184 mea-
sures the temperature of the air in the interior of the vehicle
110. This temperature data may be used to determine
whether the environmental conditions of the vehicle 110 are
normal or abnormal, which will be discussed in further detail
below.

[0036] The GPS receiver 118e is adapted to record loca-
tion data of the vehicle 110. In some embodiments, the
location data may be used to determine the weather condi-
tions for the geographic area where the vehicle 110 is
located. This location data may be used to determine
whether the environmental conditions of the vehicle 110 are
normal or abnormal, which will be discussed in further detail
below. In several examples, the rain sensor 118f measures
whether rain is falling on a windshield of the vehicle 110
and, if so, how much rain is falling. In other examples, the
rain sensor 118f measures whether rain is falling on a rear
window, one or more side windows, or any other portion of
the vehicle 110. The captured rain data is used to determine
whether the vehicle 110 is driving through rain. This data
may be used to determine whether the environmental con-
ditions of the vehicle 110 are normal or abnormal, which
will be discussed in further detail below.

[0037] While the above discussion with respect to FIG. 2
has been made with reference to the vehicle 110, it is to be
understood that the above discussion also applies to each of
the vehicles 120, 130, 140, 150 and their corresponding
components.

[0038] FIG. 3 is a diagrammatic illustration of a system in
operation according to one or more embodiments of the
present disclosure. In at least one such embodiment, as
illustrated in FIG. 3, the system is generally referred to by
the reference numeral 300 and includes the components of
the detection system 100, which components are given the
same reference numerals. In the embodiment shown in FIG.
3, in addition to the system having certain components of the
detection system 100, the cloud server 160 of the system 300
includes a problematic situation detection module 310 and a
response determination module 320. In the embodiment
shown in FIG. 3, the problematic situation detection module
310 includes a receiver 312, a transmitter 314, a memory
316, and a processor 318. In several embodiments, the
transmitter 314 and the receiver 312 are combined into a
transceiver capable of both sending and receiving wireless
or wired signals. The receiver 312 is operably coupled to,
and adapted to be in communication with, one or more of the
HMI 112 (see FIG. 2), the sensor processing module 115
(see FIG. 2), the transmitter 314, and the profile database
170. In the embodiment shown in FIG. 3, the response
determination module 320 includes a receiver 322, a pro-
cessor 324, and a transmitter 326. In several embodiments,
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the transmitter 326 and the receiver 322 are combined into
a transceiver capable of both sending and receiving wireless
or wired signals. The receiver 322 is operably coupled to,
and adapted to be in communication with, one or more of the
HMI 112, the transmitter 117, and the transmitter 314 of the
problematic situation detection module 310.

[0039] In several embodiments, the memory 316 is oper-
ably coupled to, and adapted to be in communication with,
the receiver 312. In several embodiments, the receiver 312
is adapted to receive one or more data transmissions (which
may be physiological characteristic measurements and envi-
ronmental characteristic measurements) from the transmitter
117 of the profile generation module 114 carried on the
vehicle 110. In several other embodiments, the receiver 312
is adapted to receive, in addition to or in lieu of the data
transmissions received from the transmitter 117, data trans-
missions from the profile database 170, which will be
discussed in further detail below. The receiver 312 is
adapted to output each of the one or more data transmissions
to the memory 316, and the memory 316 stores each of the
one or more data transmissions for a set period of time
before discarding the data transmissions. In several embodi-
ments, the data transmissions are stored in a historical
record. In some examples, the set period of time for which
the memory 316 stores the data transmission(s) includes one
minute, two minutes, five minutes, ten minutes, or any other
suitable period of time, which may be less than one minute
or more than ten minutes. Therefore, the memory 316, in
some embodiments, maintains the historical record of all the
data transmissions received by the receiver 312 from the
transmitter 117. In several alternative embodiments, the
historical record includes historical physiological character-
istic data of the occupant of the vehicle 110.

[0040] In several alternative embodiments, the receiver
312 is adapted to output each of the one or more data
transmissions to the profile database 170, and the profile
database 170 stores each of the one or more data transmis-
sions for a set period of time before discarding the data
transmissions. In several embodiments, the data transmis-
sions are stored in a historical record. In some examples, the
set period of time for which the profile database 170 stores
the data transmission(s) includes one minute, two minutes,
five minutes, ten minutes, or any other suitable period of
time, which may be less than one minute or more than ten
minutes. Therefore, the profile database 170, in some
embodiments, maintains the historical record of all the data
transmissions received by the receiver 312 from the trans-
mitter 314. In several alternative embodiments, the historical
record includes historical physiological characteristic data
of the occupant of the vehicle 110.

[0041] In several embodiments, the processor 318 is fur-
ther adapted to determine whether one or more physiological
characteristic measurements corresponding to the vehicle
occupant are outside of the baseline for each particular
physiological characteristic, which will be discussed in
further detail below. In some examples, the processor 318 is
adapted to determine if one or more physiological charac-
teristic measurements corresponding to the vehicle occupant
are similar to physiological characteristic measurements
corresponding to occupants of one or more other vehicles
(e.g., the vehicle 120), which will be discussed in further
detail below. Additionally, the processor 318 is adapted to
determine whether the environmental conditions of the
vehicle 110 are normal or abnormal, which will be discussed
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in further detail below. In several examples, after such
determinations are made, the transmitter 314 of the prob-
lematic situation detection module 310 transmits a signal to
the response determination module 320, which may then
transmit the signal to the profile generation module 114 of
the vehicle 110, for example. In several embodiments, the
signal includes response instructions (e.g., instructions
ordering the vehicle 110 to enter autonomous mode), which
will be discussed in further detail below.

[0042] In several embodiments, the processor 324 of the
response determination module 320 is operably coupled to,
and adapted to be in communication with, the receiver 322
and the transmitter 326. In some embodiments, the processor
324 is adapted to read and analyze one or more data
transmissions received from the receiver 322. In several
embodiments, the response determination module 320 is
adapted to determine an appropriate response based on the
one or more data transmissions received from the receiver
322. In some examples, the transmitter 326 transmits the
determined emergency response to the profile generation
module 114 of the vehicle 110. Then, in such embodiments,
the profile generation module 114 initiates the emergency
response. For example, if the driver of the vehicle 110 is
experiencing a heart attack, the profile generation module
114 may command the vehicle 110 to automatically stop
moving, activate the hazard signals, and transmit a GPS
signal to the server 160. In several embodiments, the server
160 is connected to and transmits the heart attack informa-
tion to hospitals, ambulances, fire trucks, and other similar
emergency responders. In further examples, when an emer-
gency situation is detected while the vehicle 110 is operating
in a non-autonomous driving mode, the profile generation
module 114 may automatically initiate an autonomous driv-
ing mode of the vehicle 110, if available. In several addi-
tional examples, the vehicle 110 may communicate with
other vehicles in the same geographic area (e.g., the geo-
graphic area 180) as the vehicle 110 using vehicle-to-vehicle
(V2V) communication. In such examples, the vehicle 110
may use V2V communication to generate the best and/or
fastest route to a hospital or other appropriate medical care
facility.

[0043] FIG. 4A is a diagrammatic illustration of an appa-
ratus according to one or more embodiments of the present
disclosure. In at least one such embodiment, as illustrated in
FIG. 4A, the apparatus is generally referred to by the
reference numeral 400 and includes the components of the
apparatus 200 and the system 300, which components are
given the same reference numerals. In the embodiment
shown in FIG. 4A, in addition to the apparatus 400 having
certain components of the apparatus 200 and the system 300,
the occupant profile 210 of the apparatus 400 includes
several physiological characteristics of the occupant of the
vehicle 110 (e.g., the driver or a passenger). The physiologi-
cal characteristics in the occupant profile 210 are each
adapted to be measured, tracked, and/or monitored by one or
more of the sensors 116, as described above. In some
examples, the physiological characteristics of the occupant
in the occupant profile 210 include one or more facial
expressions 210a, a posture 2105, body motion 210¢, a heart
rate 2104, a breathing rate 210e, a grip pressure 210/, and a
palm moisture level 210g.

[0044] As discussed above and as will be discussed in
further detail below, the processor 318 of the problematic
situation detection module 310 is adapted to analyze the
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physiological characteristics and any physiological charac-
teristic measurements to determine a baseline (which may be
arange of values) for each physiological characteristic. Each
occupant of the vehicle 110 has an occupant profile (e.g., the
occupant profile 210) specific to that occupant. For example,
the driver of the vehicle 110 has an occupant profile that may
be, and likely will be, different from the occupant profile for
a passenger of the vehicle 110. In several embodiments, the
occupant profile 210 corresponds to the driver of the vehicle
110. In some embodiments, the baseline for each physiologi-
cal characteristic includes a range of values. Because each
occupant of the vehicle 110 has a different occupant profile,
each occupant profile may, and likely will, include different
baselines for each physiological characteristic when com-
pared with the same physiological characteristic of another
occupant profile. For example, the baseline for the heart rate
210d of the driver of the vehicle 110 may include a range of
60 beats per minute (BPM) to 65 BPM. In contrast, the
baseline for the heart rate 2104 of a passenger of the vehicle
110 may include a range of 50 BPM to 55 BPM. In several
embodiments, the processor 318 is adapted to transmit the
determined baselines to the memory 316 for storage. In
several other examples, the processor 318 transmits the
determined baselines to a baseline archive, which will be
discussed in further detail below. As will be discussed in
further detail below, the processor 318 is adapted to deter-
mine the baselines for each physiological characteristic
using machine learning.

[0045] FIG. 4B is a diagrammatic illustration of an appa-
ratus according to one or more embodiments of the present
disclosure. In at least one such embodiment, as illustrated in
FIG. 4B, the apparatus is generally referred to by the
reference numeral 450 and includes the components of the
apparatus 200 and the system 300, which components are
given the same reference numerals. In the embodiment
shown in FIG. 4B, in addition to the apparatus 450 having
certain components of the apparatus 200 and the system 300,
the vehicle profile 220 of the apparatus 450 includes several
environmental characteristics of the vehicle 110. The envi-
ronmental characteristics in the vehicle profile 220 are each
adapted to be measured, tracked, and/or monitored by one or
more of the environmental sensors 118, as described above.
In some examples, the environmental characteristics of the
vehicle 110 in the vehicle profile 220 include a proximity to
dangerous conditions 220a (which may be detected by the
external camera 118a), road conditions 2205 (which may be
detected by the external camera 118a), traction 220¢, extet-
nal temperature 2204, internal temperature 220e, GPS loca-
tion 220f, rain level 220g, and speed 220/.

[0046] As discussed above and as will be discussed in
further detail below, the processor 318 of the problematic
situation detection module 310 is adapted to analyze the
environmental characteristics and any environmental char-
acteristic measurements to determine whether the environ-
mental conditions surrounding the vehicle 110, for example,
are normal or abnormal. In some examples that are not
intended to be limiting, the environmental conditions sur-
rounding the vehicle 110 are normal if there is no rain, the
vehicle 110 has good traction, and the vehicle 110 is not near
a dangerous condition (e.g., a crash, an animal on the road,
etc.). Each vehicle in the detection system 100 has a vehicle
profile specific to that vehicle. For example, the vehicle 110
has a vehicle profile that may be different from the vehicle
profile for the vehicle 120. In several embodiments, the
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vehicle profile 220 corresponds to the vehicle 110. As shown
in FIG. 1, the vehicle 110 and the vehicle 120 are each in the
same geographic area 180. Therefore, in some embodi-
ments, the vehicle profiles for each of the vehicles 110, 120
may be similar. For example, the road conditions, external
temperature, GPS location, and rain level may be substan-
tially similar between the vehicle profiles for the vehicles
110 and 120. As will be discussed in further detail below, the
processor 318 is adapted to compare vehicle profiles of one
or more different vehicles in the same geographic area to
determine if the environmental conditions of the target
vehicle (e.g., the vehicle 110) are normal or abnormal.

[0047] FIG. 5 is a diagrammatic illustration of an appa-
ratus according to one or more embodiments of the present
disclosure. In at least one such embodiment, as illustrated in
FIG. 5, the apparatus is generally referred to by the reference
numeral 500 and includes the components of the apparatus
200 and the system 300, which components are given the
same reference numerals. In the embodiment shown in FIG.
5, in addition to the apparatus 500 having certain compo-
nents of the apparatus 200 and the system 300, the profile
database 170 of the apparatus 500 includes a directory 172
and a directory 174. As shown in FIG. 5, the directory 172
corresponds to the vehicle 110 and includes the occupant
profile 210 and the vehicle profile 220. In several embodi-
ments, the directory 172 also includes a physiological char-
acteristic baseline archive 176. The baseline archive 176 is
adapted to include the baselines determined for each physi-
ological characteristic in the occupant profile 210, as dis-
cussed above and as will be discussed in further detail
below. The baseline archive 176 is adapted to receive
determined baselines corresponding to the vehicle 110 from
the transmitter 314, as discussed above.

[0048] As further shown in FIG. 5, the directory 174
corresponds to the vehicle 120 and includes an occupant
profile 510 and a vehicle profile 520. The occupant profile
510 is substantially similar to the occupant profile 210 and
includes physiological characteristics of an occupant in the
vehicle 120, In the embodiment shown in FIG. 5, the
physiological characteristics in the occupant profile 510
include one or more facial expressions 510a, a posture 5106,
body motion 510¢, a heart rate 5104, a breathing rate 510,
a grip pressure 510/, and a palm moisture level 510g. The
vehicle profile 520 is substantially similar to the vehicle
profile 220 and includes environmental characteristics of the
vehicle 120. In the embodiment shown in FIG. 5, the
environmental characteristics in the vehicle profile 520
include a proximity to dangerous conditions 520a (which
may be detected by an external camera 128a), road condi-
tions 5205 (which may be detected by the external camera
128a), traction 520c¢, external temperature 5204, internal
temperature 520e, GPS location 520f rain level 520g, and
speed 5204. In several embodiments, the directory 174 also
includes a physiological characteristic baseline archive 178.
The baseline archive 178 is adapted to include the baselines
determined for each physiological characteristic in the occu-
pant profile 510, as discussed above and as will be discussed
in further detail below. The baseline archive 178 is adapted
to receive determined baselines corresponding to the vehicle
120 from the transmitter 314, as discussed above.

[0049] While not shown in FIG. 5, it is to be understood
that the profile database 170 may also include a directory
corresponding to each vehicle in the system 100 (e.g., the
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vehicles 130, 140, 150), and including components corre-
sponding to those discussed above.

[0050] FIG. 6 is a flow chart illustration of a method of
operating the system of FIGS. 1-5 according to one or more
embodiments of the present disclosure. In several embodi-
ments, as discussed above, one or more sensors of the
vehicle 110 are used to determine whether one or more of the
occupants in the vehicle 110 is experiencing a medical
emergency. One or more sensors 116 of the vehicle 110 are
used to detect and/or record one or more physiological
characteristics of an occupant of the vehicle 110. Addition-
ally, one or more environmental sensors 118 are used to
detect and/or record one or more environmental character-
istics of the vehicle 110. The vehicle 110 transmits physi-
ological characteristic measurements and environmental
characteristic measurements to a server. The server receives
the information, analyzes the information, and determines a
proper response. It is an object of the server to confirm the
accuracy of the received information before determining
whether the vehicle occupant is actually experiencing a
medical emergency. This helps reduce the number of false
reports, which helps reduce the number of incorrectly-
initiated responses. To achieve this end, the server compares
a received physiological characteristic measurement corre-
sponding to a specific vehicle occupant with a database of
stored physiological characteristic measurements corre-
sponding to the specific vehicle occupant. Continual com-
parisons allow the server to formulate a baseline for the
physiological characteristic. The server then determines if a
newly received physiological characteristic measurement is
outside of the baseline. If the physiological characteristic
measurement is outside of the baseline, the server compares
the newly received physiological characteristic measure-
ment with a physiological characteristic measurement cor-
responding to an occupant of one or more other vehicles
(e.g., the vehicle 120). The server then analyzes the detected
environmental characteristic data to determine if the envi-
ronmental conditions of the vehicle 110 are normal or
abnormal. If the environmental conditions of the vehicle 110
are normal, then the server determines that the vehicle
occupant is experiencing a medical emergency, and the
vehicle 110 initiates an appropriate response, as directed by
the server.

[0051] In one such embodiment, as illustrated in FIG. 6,
the method is generally referred to by the reference numeral
600 and includes at a step 610 detecting a physiological
characteristic of an occupant of a vehicle. In some embodi-
ments, the physiological characteristic is detected using the
sensor 116 (see FIG. 2). In several examples, the sensor 116
transmits a detected physiological characteristic measure-
ment corresponding to the occupant of the vehicle 110 to the
profile generation module 114 of the vehicle 110. The
physiological characteristic measurement may be received
by the receiver 113 of the profile generation module 114. The
receiver 113 may then output the physiological characteristic
measurement to the sensor processing module 115 for fur-
ther analysis and processing. In several embodiments, the
physiological characteristic measurement may correspond to
any one of the physiological characteristics discussed above
with respect to FIG. 4A (e.g., one or more facial expressions
2104q, the posture 2105, the body motion 210c¢, the heart rate
2104, the breathing rate 210e, the grip pressure 210/, and the
palm moisture level 210g).
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[0052] In some examples, as discussed above, the sensor
116 is adapted to capture images of objects, such as one or
more occupants, within the interior of the vehicle 110. In
such examples, the camera 116« is adapted to capture
images and/or video of the occupant of the vehicle 110 (e.g.,
the driver of the vehicle 110). As discussed above, in some
embodiments, the camera 116a transmits the captured
images and/or video (which may be a physiological char-
acteristic measurement) to the sensor processing module 115
of the profile generation module 114. In several examples,
the sensor processing module 115 is adapted to analyze the
captured images and/or video to track the facial expressions
and/or posture of the vehicle occupant. In some embodi-
ments, after the sensor processing module 115 processes
each received image and/or video file, the profile generation
module 114 transmits each processed file to the problematic
situation detection module 310. In some examples, the
processed files may be stored in the memory 316 of the
problematic situation detection module 310. Therefore, in
several embodiments, the memory 316 maintains a historical
record of all image and/or video transmissions received from
the profile generation module 114. In several other embodi-
ments, the processed files may be stored in the profile
database 170.

[0053] In an example that is not intended to be limiting, it
may be important to track the facial expressions 210a of the
vehicle occupant because certain facial expressions, such as
pain, anger, or surprise, may indicate that the vehicle occu-
pant is experiencing an emergency medical situation. As
another non-limiting example, it may be important to track
the posture 21056 of the vehicle occupant because certain
postures, such as slouching, hunching over, or leaning
forward, may indicate that the vehicle occupant is experi-
encing an emergency medical situation. Similarly, as a
further non-limiting example, it may be important to track
the body motion 210c¢ of the vehicle occupant because
certain body motions, such as sudden, jerky movements,
may indicate that the vehicle occupant is experiencing an
emergency medical situation. In some examples, an indica-
tion that the vehicle occupant is experiencing an emergency
medical situation may include one or more of an increase in
heart rate 2104, breathing rate 210¢, grip pressure 210, and
palm moisture level 210g. In several examples, to determine
whether the vehicle occupant is experiencing a medical
emergency situation, the data captured by the sensor 116 is
augmented by data captured by the environmental sensor
118 (see FIG. 1), which will be discussed in further detail
below.

[0054] At a step 620 before, during, or after detecting the
physiological characteristic of an occupant of the vehicle
110, an environmental characteristic of the vehicle 110 is
detected. In some embodiments, the environmental charac-
teristic is detected using the environmental sensor 118 (see
FIG. 2). In several examples, the environmental sensor 118
transmits a detected environmental characteristic measure-
ment corresponding to the vehicle 110 to the profile gen-
eration module 114 of the vehicle 110. In several examples,
the environmental characteristic measurement is received by
the receiver 113 of the profile generation module 114. The
receiver 113 may then output the environmental character-
istic measurement to the sensor processing module 115 for
further analysis and processing. In several embodiments, the
environmental characteristic measurement may correspond
to any one of the environmental characteristics discussed
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above with respect to FIG. 4B (e.g., the proximity to
dangerous conditions 220a, the road conditions 2205, the
traction 220¢, the external temperature 220d, the internal
temperature 220e, the GPS location 220f, the rain level
220g, and the speed 220%).

[0055] In some examples, as discussed above, the envi-
ronmental sensor 118 is adapted to capture images and/or
video of objects, such as other vehicles and/or the road
surface, within a proximity surrounding the vehicle 110. In
such examples, the external camera 118« is adapted to
capture images and/or video (which may be an environmen-
tal characteristic measurement) of the objects and/or road
surface surrounding the vehicle 110. As discussed above, in
some embodiments, the external camera 118a transmits the
captured images and/or video to the sensor processing
module 115 of the profile generation module 114. In several
examples, the sensor processing module 115 is adapted to
analyze the captured images and/or video to track the
environmental conditions surrounding the vehicle 110. In
some embodiments, after the sensor processing module 115
processes each received image and/or video file, the profile
generation module 114 transmits each processed file to the
problematic situation detection module 310. In several
embodiments, the processed files may be stored in the
memory 316 of the problematic situation detection module
310. Therefore, in several embodiments, the memory 316
maintains a historical record of all image and/or video
transmissions received from the profile generation module
114. In several other embodiments, the processed files may
be stored in the profile database 170.

[0056] In an example that is not intended to be limiting, it
may be important to determine the vehicle 110°s proximity
to dangerous conditions 220a because certain environmental
conditions, such as a crash, an erratic driver, or a lightning
strike, may indicate that the environmental characteristics
surrounding the vehicle are abnormal. As another non-
limiting example, it may be important to track the GPS
location 220f of the vehicle 110 in order to determine the
weather conditions at the location of the vehicle 110. Certain
weather conditions, such as a tornado, a lightning strike, or
a thunderstorm, may indicate that the environmental condi-
tions surrounding the vehicle 110 are abnormal. Similarly, as
a further non-limiting example, it may be important to track
the speed 2204 of the vehicle 110 because high vehicle
speeds may indicate that the environmental conditions sur-
rounding the vehicle 110 are abnormal. In some examples,
an indication that the environmental conditions surrounding
the vehicle 110 are abnormal may include one or more of
close proximity to dangerous conditions 220a, poor road
conditions 2205, poor traction 220c¢, low external tempera-
ture 220d, normal internal temperature 220e, high rain level
220g, and high speed 220/%. In several examples, to deter-
mine whether the environmental conditions surrounding the
vehicle 110, the data captured by the environmental sensor
118 is augmented by the data captured by the sensor 116,
which will be discussed in further detail below.

[0057] At a step 630 during or after detecting the physi-
ological characteristic of an occupant of the vehicle 110
and/or the environmental characteristic of the vehicle 110,
the physiological characteristic measurement corresponding
to the occupant of the vehicle 110 and the environmental
characteristic measurement corresponding to the vehicle 110
are transmitted by the profile generation module 114. In
several embodiments, the transmitter 117 of the profile
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generation module 114 transmits the physiological charac-
teristic measurement and the environmental characteristic
measurement to the problematic situation detection module
310 of the server 160. In some examples, as discussed
above, the physiological characteristic measurement and the
environmental characteristic measurement may be stored in
the memory 316. In other examples, the transmitter 117
transmits the physiological characteristic measurement and
the environmental characteristic measurement to the profile
database 170. In further examples, the transmitter 117 trans-
mits the physiological characteristic measurement and the
environmental characteristic measurement to both the
memory 316 and the profile database 170.

[0058] When transmitted, the physiological characteristic
measurement and the environmental characteristic measure-
ment are each associated with an identifier (e.g., a data tag,
a file identifier, etc.). The identifier for each physiological
characteristic measurement maps each detected physiologi-
cal characteristic measurement to a specific vehicle occupant
(e.g., the driver of the vehicle 110). The identifier for each
environmental characteristic measurement maps each
detected environmental characteristic measurement to a spe-
cific vehicle (e.g., the vehicle 110). In several embodiments,
the identifiers allow each physiological characteristic mea-
surement to be associated with the proper vehicle occupant,
and the identifiers allow each environmental characteristic
measurement to be associated with the proper vehicle. In
such embodiments, this facilitates the formulation of a
baseline for each physiological characteristic for a specific
vehicle occupant, which will be discussed in further detail
below. Further, in such embodiments, the identifiers aid in
the determination of the environmental conditions for a
specific vehicle, which will be discussed in further detail
below.

[0059] In several embodiments, the physiological charac-
teristic measurement and the environmental characteristic
measurement are received by the server 160. In such
embodiments, the physiological and environmental charac-
teristic measurements are received by the receiver 312 of the
problematic situation detection module 310. In several alter-
native embodiments, the physiological and environmental
characteristic measurements are received by the profile
database 170 either directly from the profile generation
module 114 of the vehicle 110 or indirectly via the prob-
lematic situation detection module 310 of the server 160, as
discussed above. When received, the physiological charac-
teristic measurement and the environmental characteristic
measurement are separated and categorized based on the
respective identifier for each characteristic. For example, a
heart rate measurement corresponding to the driver of the
vehicle 110 may be transmitted to the directory 172.

[0060] At a step 640 during or after transmitting the
physiological and environmental characteristic measure-
ments, the physiological characteristic measurement corre-
sponding to the occupant of the vehicle is compared to a
database of physiological characteristic measurements cor-
responding to the occupant of the vehicle. In several
embodiments, the database may be the profile database 170.
In several examples, the profile database 170 includes his-
torical physiological characteristic data of an occupant of a
vehicle (e.g., the driver of the vehicle 110). In some embodi-
ments, the processor 318 of the problematic situation detec-
tion module 310 of the server 160 compares the received
physiological characteristic measurement to the database of
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historical physiological characteristics. For exemplary and
clarity purposes only, the following discussion will be made
with respect to a heart rate (e.g., the heart rate 210d) of a
driver of a vehicle (e.g., the driver of the vehicle 110). The
heart rate 2104 is only meant to be an example of one
physiological characteristic. The following discussion
applies to any other physiological characteristic for any
other vehicle occupant as well.

[0061] In several embodiments, a received heart rate mea-
surement 2104 (which may be a physiological characteristic
measurement) for the driver of the vehicle 110 is compared
with previously received heart rate measurements 2104 (i.e.,
historical heart rate measurements) that may be stored in the
profile database 170. In such embodiments, the previously
received heart rate measurements 2104 may be stored in the
directory 172 corresponding to the vehicle 110. The previ-
ously received heart rate measurements 2104 may further be
stored in the occupant profile 210 in the directory 172. In
several alternative embodiments, the previously received
heart rate measurements 2104 may be transmitted to the
profile generation module 114 and stored in the occupant
profile 210 in the profile generation module 114. As dis-
cussed above, each received heart rate measurement 2104
may be stored for a set period of time, which may be less
than one minute or more than ten minutes, for example. In
several embodiments, the processor 318 compares each new
received heart rate measurement 2104 with the database of
heart rate measurements, which may be included in the
directory 172, for example.

[0062] At a step 650 during or after comparing the physi-
ological characteristic measurement to the database of
physiological characteristic measurements, a baseline for the
physiological characteristic is formulated. In several
embodiments, the processor 318 formulates the baseline for
the physiological characteristic, which may be the heart rate
2104 of the driver of the vehicle 110. In some examples, the
processor 318 is adapted to implement one or more machine
learning algorithms to determine the baseline for the physi-
ological characteristic by continually comparing received
physiological characteristic data (e.g., physiological charac-
teristic measurements) with historical physiological charac-
teristic data (e.g., historical physiological characteristic
measurements), which may be stored in the memory 316. In
some embodiments, after the processor 318 determines the
baseline for the physiological characteristic (e.g., the heart
rate 2104), the processor 318 may transmit the baseline to
the directory 172 where the baseline may be stored in the
baseline archive 176 (see FIG. 5). In several embodiments,
the baseline for each physiological characteristic corre-
sponding to vehicle 110 is stored in the baseline archive 176.
Therefore, in some examples, the problematic situation
detection module 310 compares each new received physi-
ological characteristic measurement with the baseline stored
in the baseline archive 176.

[0063] In several embodiments, the problematic situation
detection module 310 then confirms the accuracy of the
received information to determine whether the vehicle occu-
pant is actually experiencing a medical emergency situation.
For example, the processor 318 determines whether the
received physiological characteristic measurement of the
vehicle occupant is outside of the baseline. In some
examples, after determining that the received physiological
characteristic measurement is outside of the baseline, the
processor 318 determines whether the received physiologi-
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cal characteristic measurement is similar to a physiological
characteristic measurement corresponding to one or more
other vehicles (e.g., the vehicle 120). In some embodiments,
the processor 318 may compare the received physiological
characteristic measurement with a physiological character-
istic measurement corresponding to an occupant of one other
vehicle, two other vehicles, three other vehicles, four other
vehicles, five other vehicles, ten other vehicles, or any other
suitable number of other vehicles. In several embodiments,
the processor 318 then determines whether the environmen-
tal conditions of the vehicle 110 are normal. After a deter-
mination that the environmental characteristic is normal,
then the processor 318 determines that the vehicle occupant
(e.g., the driver of the vehicle 110) is experiencing an
emergency situation.

[0064] In several examples, the response determination
module 320 then determines an emergency response. In
several embodiments, the response determination module
320 transmits the determined emergency response to the
profile generation module 114 of the vehicle 110. Then, in
such embodiments, the profile generation module 114 initi-
ates the emergency response. For example, if the driver of
the vehicle 110 is experiencing a heart attack, the response
determination module 320 may instruct the profile genera-
tion module 114 to command the vehicle 110 to automati-
cally stop moving, activate hazard signals, and transmit a
GPS signal to the server 160. In several embodiments, the
server 160 is connected to and transmits the heart attack
information to hospitals, ambulances, fire trucks, and other
similar emergency responders. In further examples, when an
emergency situation is detected while the vehicle 110 is
operating in a non-autonomous driving mode, the response
determination module 320 may automatically initiate an
autonomous driving mode of the vehicle 110, if available. In
several additional examples, the vehicle 110 may commu-
nicate with other vehicles in the same geographic area (e.g.,
the geographic area 180) as the vehicle 110 through vehicle-
to-vehicle (V2V) communication. In such examples, the
vehicle 110 may use V2V communication to generate the
best and/or fastest route to a hospital or other appropriate
medical care facility.

[0065] FIG. 7is a flow diagram illustration of a method of
operating the system of FIGS. 1-5 according to one or more
embodiments of the present disclosure. In one such embodi-
ment, as illustrated in FIG. 7, the method is generally
referred to by the reference numeral 700 and is illustrated as
a set of operations or steps 702 through 720 and is described
with continuing reference to FIGS. 1-5. Not all of the
illustrated steps 702 through 720 may be performed in all
embodiments of the method 700. Additionally, one or more
steps that are not expressly illustrated in FIG. 7 may be
included before, after, in between, or as part of the steps 702
through 720. In some embodiments, one or more of the steps
702 through 720 may be implemented, at least in part, in the
form of executable code stored on non-transitory, tangible,
machine-readable media that when run by one or more
processors may cause the one or more processors to perform
one or more of the processes. In one or more embodiments,
the steps 702 through 720 may be performed by the detec-
tion system 100 from FIG. 1.

[0066] In one such embodiment, as illustrated in FIG. 7,
the method is generally referred to by the reference numeral
700 and includes at a step 702 detecting a physiological
characteristic of an occupant of a vehicle (e.g., the vehicle
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110) to be used to create a baseline. As discussed above with
respect to FIG. 6, in some embodiments, the physiological
characteristic is detected using the sensor 116 (see FIG. 2).
In several examples, the sensor 116 transmits a detected
physiological characteristic measurement corresponding to
the occupant of the vehicle 110 to the profile generation
module 114 of the vehicle 110. The physiological charac-
teristic measurement may be received by the receiver 113 of
the profile generation module 114. The receiver 113 may
then output the physiological characteristic measurement to
the sensor processing module 115 for further analysis and
processing. In several embodiments, the physiological char-
acteristic measurement may correspond to any one of the
physiological characteristics discussed above with respect to
FIG. 4A (e.g., one or more facial expressions 210a, the
posture 2105, the body motion 210¢, the heart rate 2104, the
breathing rate 210e, the grip pressure 2107, and the palm
moisture level 210g).

[0067] In several embodiments, at a step 704 during or
after detecting the physiological characteristic of the
vehicle, a baseline for the physiological characteristic is
determined. As discussed above with respect to FIG. 6, in
several embodiments, the processor 318 determines the
baseline for the physiological characteristic, which may be
the heart rate 2104 of the driver of the vehicle 110. In some
examples, the processor 318 is adapted to implement one or
more machine learning algorithms to determine the baseline
for the physiological characteristic by continually compat-
ing received physiological characteristic data (e.g., physi-
ological characteristic measurements) with historical physi-
ological characteristic data (e.g., historical physiological
characteristic measurements), which may be stored in the
memory 316. In some embodiments, after the processor 318
determines the baseline for the physiological characteristic
(e.g., the heart rate 2104), the processor 318 may transmit
the baseline to the directory 172 where the baseline may be
stored in the baseline archive 176 (see FIG. 5). In several
embodiments, the baseline for each physiological character-
istic corresponding to vehicle 110 is stored in the baseline
archive 176. Therefore, in some examples, the problematic
situation detection module 310 compares each new received
physiological characteristic measurement with the baseline
stored in the baseline archive 176.

[0068] In several examples, at a step 706 during or after
determining the baseline for the physiological characteristic,
a current physiological characteristic measurement is
received. In several embodiments, the current physiological
characteristic is detected by one or more of the sensors 116,
as discussed above. For example, as discussed above, the
heart rate sensor 1165 is adapted to detect, monitor, and/or
record heart rate measurements 2104 of the driver of the
vehicle 110.

[0069] Insome embodiments, at a step 708 during or after
receiving the current physiological characteristic measure-
ment, the detection system 100 determines whether the
current physiological characteristic measurement is outside
the baseline for that particular physiological characteristic.
In several examples, the processor 318 of the problematic
situation detection module 310 compares the current physi-
ological characteristic measurement with the determined
baseline for that particular physiological characteristic. In
one example that is not intended to be limiting, the detection
system 100 may determine that the baseline for the heart rate
2104 of the driver of the vehicle 110 is a range between 60
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beats per minute (BPM) and 65 BPM. The processor 318, for
example, then compares a currently detected heart rate
measurement 2104 (which may be a current physiological
characteristic measurement) with the determined baseline,
which may be stored in the baseline archive 176, for
example. If the current heart rate measurement 2104 is either
below 60 BPM or above 65 BPM, as recorded by the heart
rate sensor 1165 (which may be located in a seatbelt of the
vehicle 110, for example), then the processor 318 determines
that the current heart rate measurement 2104 is outside of the
heart rate baseline, and the method 700 proceeds to step 710.
If the current heart rate measurement 2104 is 60 BPM, 65
BPM, or any BPM measurement between 60 BPM and 65
BPM, as recorded by the heart rate sensor 1165, then the
processor 318 determines that the current heart rate mea-
surement 2104 is within the heart rate baseline, and the
method 700 returns to step 702.

[0070] In several embodiments, at a step 710 during or
after determining that the current physiological characteris-
tic measurement is outside of the baseline for that physi-
ological characteristic, the detection system 100 compares
the current physiological characteristic measurement with a
physiological characteristic measurement of at least one
occupant of another vehicle (e.g., the vehicle 120). In some
examples, as discussed above, the processor 318 compares
physiological characteristic measurements of one or more
vehicle occupants in one or more vehicles within the same
geographic area (e.g., the geographic area 180) to reduce the
occurrence of false-positive results. In such examples, the
processor 318 may compare the physiological characteristic
measurements of one or more vehicle occupants in two
vehicles, three vehicles, four vehicles, five vehicles, ten
vehicles, or any other suitable number of vehicles within the
same geographic area. In such examples, physiological
characteristic data for the vehicle 120, for example, may be
stored in the directory 174 of the profile database 170. In
alternative examples, the physiological characteristic data
for the vehicle 120, for example, may be stored in the
memory 316 of the problematic situation detection module
310 of the server 160.

[0071] In several examples, at a step 712 during or after
comparing the current physiological characteristic measure-
ment of the driver of the vehicle 110 with the physiological
characteristics of at least one occupant of another vehicle
(e.g., the vehicle 120), the detection system 100 determines
whether the compared physiological characteristic measure-
ments are similar. In some embodiments, this determination
is made by the processor 318 of the problematic situation
detection module 310.

[0072] In an example that is not intended the be limiting,
the processor 318 may compare the current heart rate
measurement 2104 of the driver of the vehicle 110 with a
current heart rate measurement of a driver of the vehicle
120. The processor 318 may also compare the current heart
rate measurement 2104 of the driver of the vehicle 110 with
a current heart rate measurement of a driver of any other one
or more vehicles that may be located within the geographic
area 180. The current heart rate measurement 2104 of the
driver of the vehicle 110 may be recorded as 120 BPM,
which is well outside of the 60 BPM-65 BPM baseline for
the heart rate measurement, as discussed above. This
increase in heart rate may be an indication that the driver is
experiencing a cardiac emergency, or it may be an indication
that the driver was suddenly startled, for example. There-
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fore, the detection system 100 compares the heart rate
measurement 2104 of the driver of the vehicle 110 with the
heart rate measurement of other drivers in the same geo-
graphic area to determine if the driver of the vehicle 110 is
actually experiencing a medical emergency. In several
embodiments, if the heart rate 2104 of driver of the vehicle
110 is elevated, and the heart rates of other drivers in the
geographic area 180 are not elevated, this may be an
indication that the driver of the vehicle 110 is experiencing
a medical emergency, such as a heart attack. On the other
hand, in several examples, if the heart rate 2104 of driver of
the vehicle 110 is elevated, and the heart rates of other
drivers in the geographic area 180 are also elevated, this may
be an indication that the driver of the vehicle 110 is not
experiencing a medical emergency. In such examples, this
may be an indication that the drivers with elevated heart
rates witnessed a startling event (e.g., a car crash, a sudden
nearby lightning strike, etc.). If the heart rate measurement
210d of the driver of the vehicle 110 is much higher than the
heart rate measurement of the driver of the vehicle 120, for
example, (e.g., 120 BPM as compared to 64 BPM), then the
processor 318 determines that the heart rate measurements
are not similar, and the method 700 proceeds to step 714. If
the heart rate measurement 2104 of the driver of the vehicle
110 is close to the heart rate measurement of the driver of the
vehicle 120, for example, (e.g., 120 BPM as compared to
115 BPM), then the processor 318 determines that the heart
rate measurements are similar, and the method 700 returns
to step 702.

[0073] In several examples, at a step 714 during or after
determining that the physiological characteristic measure-
ment of the vehicle occupant is not similar to the physi-
ological characteristic measurement of an occupant of
another vehicle, the environmental conditions of the vehicle
(e.g., the vehicle 110) are analyzed. In some examples, the
environmental conditions may be the driving conditions
experienced by a vehicle (e.g., the vehicle 110). In some
embodiments, even when the current physiological charac-
teristic measurement is outside of the baseline, a further
validation step may occur to ensure that any final determi-
nations made by the detection system 100 are accurate. In
such embodiments, as discussed above with respect to FIG.
6, an environmental characteristic measurement of the
vehicle 110 is detected and analyzed. In some embodiments,
the environmental characteristic is detected using the envi-
ronmental sensor 118 (see FIG. 2). In several examples, the
environmental sensor 118 transmits a detected environmen-
tal characteristic measurement corresponding to the vehicle
110 to the profile generation module 114 of the vehicle 110.
In several examples, the environmental characteristic mea-
surement is received by the receiver 113 of the profile
generation module 114. The receiver 113 may then output
the environmental characteristic measurement to the sensor
processing module 115 for further analysis and processing.
In several embodiments, the environmental characteristic
measurement may correspond to any one of the environ-
mental characteristics discussed above with respect to FIG.
4B (e.g., the proximity to dangerous conditions 220qa, the
road conditions 2205, the traction 220c¢, the external tem-
perature 220d, the internal temperature 220e, the GPS
location 220/, the rain level 220g, and the speed 220%).

[0074] In several embodiments, at a step 716, during or
after analyzing the environmental conditions of the vehicle
110, the detection system 100 determines whether the envi-
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ronmental conditions are normal or abnormal. In some
examples, this determination may be made by the processor
318 of the problematic situation detection module 310.
[0075] When, for example, the heart rate 2104 of the
driver of the vehicle 110 is elevated and the heart rates of
occupants of other vehicles in the geographic arca 180 are
not elevated, this may be an indication that the vehicle 110
experienced an abnormal environmental condition that the
other vehicles (e.g., the vehicle 120) did not experience. As
a non-limiting example, the vehicle 110 may suddenly lose
traction, as detected by the traction sensor 11856, for
example, whereas the vehicle 120 may not have lost traction.
In such an example, this loss of traction for the vehicle 110
may cause an increase in heart rate of the driver of the
vehicle 110, but the heart rate of the driver of the vehicle 120
may not have increased because the vehicle 120 did not
experience an abnormal environmental condition (e.g., loss
of traction). In embodiments where the heart rate 210d of the
driver of the vehicle 110 is not similar to the heart rate of the
driver of the vehicle 120 but the environmental conditions of
the vehicle 110 are abnormal, the detection system 100 may
determine that the driver of the vehicle 110 is not experi-
encing a medical emergency. As such, if the traction sensor
1185 does not detect a sudden loss of traction, for example,
and there are no other abnormal environmental conditions,
then the processor 318 may determine that the environmen-
tal conditions of the vehicle 110 are not abnormal (i.e., the
environmental conditions are normal), and the method 700
proceeds to step 716. On the other hand, if the traction
sensor 1185 detects a sudden loss of traction, for example,
then the processor 318 may determine that the environmen-
tal conditions of the vehicle 110 are abnormal, and the
method 700 returns to step 702.

[0076] In several embodiments, at a step 718 during or
after determining that the environmental conditions of the
vehicle 110 are normal, an emergency response is deter-
mined. In several examples, as discussed above with respect
to FIG. 6, the processor 324 of the response determination
module 320 determines an emergency response. The emer-
gency response may be tailored according to the detected
physiological characteristic measurement corresponding to
the occupant of the vehicle 110 and the detected environ-
mental characteristic measurement corresponding to the
vehicle 110. As a non-limiting example, if the driver of the
vehicle 110 is experiencing a heart attack, the processor 324
may determine that the appropriate response is to contact a
hospital, an ambulance, and an emergency contact of the
driver of the vehicle 110. The processor 324 may also
determine that the vehicle 110 should switch from a non-
autonomous driving mode to an autonomous driving mode,
if available, in order to automatically drive the vehicle 110
to the side of the road or to drive the vehicle 110 to a nearby
hospital. In several embodiments, the response determina-
tion module 320 transmits the determined emergency
response to the profile generation module 114 of the vehicle
110.

[0077] At a step 720, during or after determining the
emergency response, the emergency response is initiated. As
discussed above with respect to FIG. 6, the profile genera-
tion module 114 may initiate the emergency response. For
example, if the driver of the vehicle 110 is experiencing a
heart attack, the response determination module 320 may
instruct the profile generation module 114 to command the
vehicle 110 to automatically stop moving, activate hazard
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signals, and transmit a GPS signal to the server 160. In
several embodiments, the server 160 is connected to and
transmits the heart attack information to hospitals, ambu-
lances, fire trucks, and other similar emergency responders.
In further examples, when an emergency situation is
detected while the vehicle 110 is operating in a non-autono-
mous driving mode, the response determination module 320
may automatically initiate an autonomous driving mode of
the vehicle 110, if available. In several additional examples,
the vehicle 110 may communicate with other vehicles in the
same geographic area (e.g., the geographic area 180) as the
vehicle 110 through vehicle-to-vehicle (V2V) communica-
tion. In such examples, the vehicle 110 may use V2V
communication to generate the best and/or fastest route to a
hospital or other appropriate medical care facility.

[0078] In several embodiments, a computer system typi-
cally includes at least hardware capable of executing
machine readable instructions, as well as the software for
executing acts (typically machine-readable instructions) that
produce a desired result. In several embodiments, a com-
puter system may include hybrids of hardware and software,
as well as computer sub-systems.

[0079] In several embodiments, hardware generally
includes at least processor-capable platforms, such as client-
machines (also known as personal computers or servers),
and hand-held processing devices (such as smart phones,
tablet computers, personal digital assistants (PDAs), or
personal computing devices (PCDs), for example). In sev-
eral embodiments, hardware may include any physical
device that is capable of storing machine-readable instruc-
tions, such as memory or other data storage devices. In
several embodiments, other forms of hardware include hard-
ware sub-systems, including transfer devices such as
modems, modem cards, ports, and port cards, for example.
[0080] In several embodiments, software includes any
machine code stored in any memory medium, such as RAM
or ROM, and machine code stored on other devices (such as
floppy disks, flash memory, or a CD ROM, for example). In
several embodiments, software may include source or object
code. In several embodiments, software encompasses any
set of instructions capable of being executed on a node such
as, for example, on a client machine or server.

[0081] In several embodiments, combinations of software
and hardware could also be used for providing enhanced
functionality and performance for certain embodiments of
the present disclosure. In an embodiment, software functions
may be directly manufactured into a silicon chip. Accord-
ingly, it should be understood that combinations of hardware
and software are also included within the definition of a
computer system and are thus envisioned by the present
disclosure as possible equivalent structures and equivalent
methods.

[0082] In several embodiments, computer readable medi-
ums include, for example, passive data storage, such as a
random access memory (RAM) as well as semi-permanent
data storage such as a compact disk read only memory
(CD-ROM). Ore or more embodiments of the present dis-
closure may be embodied in the RAM of a computer to
transform a standard computer into a new specific comput-
ing machine. In several embodiments, data structures are
defined organizations of data that may enable an embodi-
ment of the present disclosure. In an embodiment, a data
structure may provide an organization of data, or an orga-
nization of executable code.
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[0083] In several embodiments, any networks and/or one
or more portions thereof, may be designed to work on any
specific architecture. In an embodiment, one or more por-
tions of any networks may be executed on a single computer,
local area networks, client-server networks, wide area net-
works, internets, hand-held and other portable and wireless
devices and networks.

[0084] In several embodiments, a database may be any
standard or proprietary database software, such as Oracle,
Microsoft Access, SyBase, or DBase II, for example. In
several embodiments, the database may have fields, records,
data, and other database elements that may be associated
through database specific software. In several embodiments,
data may be mapped. In several embodiments, mapping is
the process of associating one data entry with another data
entry. In an embodiment, the data contained in the location
of a character file can be mapped to a field in a second table.
In several embodiments, the physical location of the data-
base is not limiting, and the database may be distributed. In
an embodiment, the database may exist remotely from the
server, and run on a separate platform. In an embodiment,
the database may be accessible across the Internet. In several
embodiments, more than one database may be implemented.
[0085] In several embodiments, a plurality of instructions
stored on a computer readable medium may be executed by
one or more processors to cause the one or more processors
to carry out or implement in whole or in part the above-
described operation of each of the above-described systems,
methods, and/or any combination thereof. In several
embodiments, such a processor may include one or more of
any processor(s) that are part of the components of the
above-described systems, and/or any combination thereof,
and such a computer readable medium may be distributed
among one or more components of the above-described
systems. In several embodiments, such a processor may
execute the plurality of instructions in connection with a
virtual computer system. In several embodiments, such a
plurality of instructions may communicate directly with the
one or more processors, and/or may interact with one or
more operating systems, middleware, firmware, other appli-
cations, and/or any combination thereof, to cause the one or
more processors to execute the instructions.

[0086] It is understood that variations may be made in the
foregoing without departing from the scope of the present
disclosure.

[0087] In some embodiments, the elements and teachings
of the various embodiments may be combined in whole or
in part in some or all of the embodiments. In addition, one
or more of the elements and teachings of the various
embodiments may be omitted, at least in part, and/or com-
bined, at least in part, with one or more of the other elements
and teachings of the various embodiments.

[0088] Any spatial references, such as, for example,
“upper,” “lower,” “above,” “below,” “between,” “bottom,”
“vertical,” “horizontal,” “angular,” “upwards,” “down-
wards,” “side-to-side,” “left-to-right,” “right-to-left,” “top-
to-bottom,” “bottom-to-top,” “top,” “bottom,” “bottom-up,”
“top-down,” etc., are for the purpose of illustration only and
do not limit the specific orientation or location of the
structure described above.

[0089] In some embodiments, while different steps, pro-
cesses, and procedures are described as appearing as distinct
acts, one or more of the steps, one or more of the processes,
and/or one or more of the procedures may also be performed
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in different orders, simultaneously, and/or sequentially. In
some embodiments, the steps, processes, and/or procedures
may be merged into one or more steps, processes, and/or
procedures.
[0090] In some embodiments, one or more of the opera-
tional steps in each embodiment may be omitted. Moreover,
in some instances, some features of the present disclosure
may be employed without a corresponding use of the other
features. Moreover, one or more of the above-described
embodiments and/or variations may be combined in whole
or in part with any one or more of the other above-described
embodiments and/or variations.
[0091] Although some embodiments have been described
in detail above, the embodiments described are illustrative
only and are not limiting, and those skilled in the art will
readily appreciate that many other modifications, changes,
and/or substitutions are possible in the embodiments without
materially departing from the novel teachings and advan-
tages of the present disclosure. Accordingly. all such modi-
fications, changes, and/or substitutions are intended to be
included within the scope of this disclosure as defined in the
following claims. In the claims, any means-plus-function
clauses are intended to cover the structures described herein
as performing the recited function and not only structural
equivalents, but also equivalent structures. Moreover, it is
the express intention of the borrower not to invoke 35 U.S.C.
§ 112, paragraph 6 for any limitations of any of the claims
herein, except for those in which the claim expressly uses
the word “means” together with an associated function.
1. A system for detecting a problematic health situation,
the system comprising:
a server; and
a first vehicle comprising:
a sensor configured to measure a physiological char-
acteristic of an occupant of the first vehicle;
an environmental sensor configured to measure an
environmental characteristic of the first vehicle; and
a profile generation module including a memory, the
profile generation module configured to:
store a physiological characteristic measurement
corresponding to the occupant of the first vehicle
in the memory;
store an environmental characteristic measurement
corresponding to the first vehicle in the memory;
and
transmit the physiological characteristic measure-
ment and the environmental characteristic mea-
surement to the server,
wherein the server is configured to:
compare the transmitted physiological characteristic
measurement corresponding to the occupant of the
first vehicle to a database of physiological charac-
teristic measurements corresponding to the occupant
of the first vehicle, wherein the database includes
historical physiological characteristic data of the
occupant of the first vehicle;
formulate a baseline for the physiological characteristic
of the occupant of the first vehicle based on the
comparison of the transmitted physiological charac-
teristic measurement and the historical physiological
characteristic data of the occupant of the first
vehicle;
compare the transmitted physiological characteristic
measurement corresponding to the occupant of the
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first vehicle to a physiological characteristic mea-
surement corresponding to an occupant of a second
vehicle; and
determine whether the transmitted physiological char-
acteristic measurement corresponding to the occu-
pant of the first vehicle is similar to the physiological
characteristic measurement corresponding to the
occupant of the second vehicle.
2. The system of claim 1, wherein the server is further
configured to:
determine whether the physiological characteristic mea-
surement is outside the baseline.
3. The system of claim 1, further comprising:
the second vehicle comprising:
a sensor configured to measure a physiological char-
acteristic of an occupant of the second vehicle;
an environmental sensor configured to measure an
environmental characteristic of the second vehicle;
and
a profile generation module including a memory, the
profile generation module configured to:
store the physiological characteristic measurement
corresponding to the occupant of the second
vehicle in the memory;
store the environmental characteristic measurement
corresponding to the second vehicle in the
memory; and
transmit the physiological characteristic measure-
ment corresponding to the occupant of the second
vehicle and the environmental characteristic mea-
surement corresponding to the second vehicle to
the server.
4. The system of claim 3, wherein the server is further
configured to:
compare the transmitted physiological characteristic mea-
surement corresponding to the occupant of the second
vehicle to a database of physiological characteristic
measurements corresponding to the occupant of the
second vehicle, wherein the database includes histori-
cal physiological characteristic data of the occupant of
the second vehicle; and
formulate a baseline for the physiological characteristic of
the occupant of the second vehicle based on the com-
parison of the transmitted physiological characteristic
measurement corresponding to the occupant of the
second vehicle and the historical physiological charac-
teristic data of the occupant of the second vehicle.
5. (canceled)
6. The system of claim 1, wherein the server is further
configured to:
receive the transmitted environmental characteristic mea-
surement corresponding to the first vehicle; and
determine, based on the received environmental charac-
teristic measurement corresponding to the first vehicle,
whether environmental conditions of the first vehicle
are abnormal.
7. The system of claim 6, wherein the server is further
configured to:
determine, based on a determination that the environmen-
tal conditions of the first vehicle are normal, that the
occupant of the first vehicle is experiencing a problem-
atic health situation;
determine a response; and
transmit the response.
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8. The system of claim 7, wherein:

the profile generation module of the first vehicle is further

configured to initiate the response; and

the server is further configured to contact emergency

services.

9. The system of claim 1, wherein the sensor comprises at
least one of an in-vehicle camera, a heart rate sensor, a
motion sensor, a pressure sensor, or a hydroscopic sensor.

10. The system of claim 9, wherein the first vehicle further
comprises a seatbelt including the heart rate sensor, and
wherein the heart rate sensor is configured to measure a heart
rate of the occupant of the first vehicle.

11. A system for detecting a problematic health situation,
the system comprising:

a first vehicle comprising:

a sensor configured to measure a physiological char-
acteristic of an occupant of the first vehicle;

an environmental sensor configured to measure an
environmental characteristic of the first vehicle; and

a profile generation module including a memory; and

a server configured to:

compare a physiological characteristic measurement
corresponding to the occupant of the first vehicle to
a database of physiological characteristic measure-
ments corresponding to the occupant of the first
vehicle, wherein the database includes historical
physiological characteristic data of the occupant of
the first vehicle;

formulate a baseline for the physiological characteristic
of the occupant of the first vehicle based on the
comparison of the physiological characteristic mea-
surement corresponding to the occupant of the first
vehicle and the historical physiological characteristic
data of the occupant of the first vehicle;

determine whether the physiological characteristic
measurement is outside the baseline;

based on a determination that the physiological char-
acteristic measurement is outside the baseline, deter-
mine whether an environmental characteristic mea-
surement is abnormal; and

based on a determination that the environmental char-
acteristic measurement is normal, determine that the
occupant of the first vehicle is experiencing a prob-
lematic health situation.

12. The system of claim 11, wherein determining whether
the physiological characteristic measurement is outside the
baseline is based on a comparison between the physiological
characteristic measurement and the baseline.

13. The system of claim 11, further comprising:

a second vehicle comprising:

a sensor configured to measure a physiological char-
acteristic of an occupant of the second vehicle;

an environmental sensor configured to measure an
environmental characteristic of the second vehicle;
and

a profile generation module including a memory.

14. The system of claim 13, wherein the server is further
configured to:

compare a physiological characteristic measurement cor-

responding to the occupant of the second vehicle to a
database of physiological characteristic measurements
corresponding to the occupant of the second vehicle,
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wherein the database includes historical physiological
characteristic data of the occupant of the second
vehicle; and

formulate a baseline for the physiological characteristic of

the occupant of the second vehicle based on the com-
parison of the physiological characteristic measure-
ment corresponding to the occupant of the second
vehicle and the historical physiological characteristic
data of the occupant of the second vehicle.

15. The system of claim 14, wherein the server is further
configured to:

compare the physiological characteristic measurement

corresponding to the occupant of the first vehicle to the
physiological characteristic measurement correspond-
ing to the occupant of the second vehicle;

determine whether the physiological characteristic mea-

surement corresponding to the occupant of the first
vehicle is similar to the physiological characteristic
measurement corresponding to the occupant of the
second vehicle; and

based on a determination that the physiological charac-

teristic measurement corresponding to the occupant of
the first vehicle is different from the physiological
characteristic measurement corresponding to the occu-
pant of the second vehicle, determine whether the
environmental characteristic measurement correspond-
ing to the first vehicle is abnormal based on a com-
parison between the environmental characteristic mea-
surement corresponding to the first vehicle and the
environmental characteristic measurement correspond-
ing to the second vehicle.

16. The system of claim 11, wherein determining that the
occupant of the first vehicle is experiencing a problematic
health situation comprises:

determining that the physiological characteristic measure-

ment is outside the baseline;
determining that the physiological characteristic measure-
ment corresponding to the occupant of the first vehicle
is different from a physiological characteristic mea-
surement of an occupant of a second vehicle; and

determining that the environmental characteristic mea-
surement is normal.

17. A method for detecting a problematic health situation,
the method comprising:

Jun. 4, 2020

measuring a physiological characteristic of an occupant of
a vehicle;
measuring an environmental characteristic of the vehicle;
transmitting to a server, by a profile generation module of
the vehicle, a physiological characteristic measurement
corresponding to the occupant of the vehicle and an
environmental characteristic measurement correspond-
ing to the vehicle;
comparing the transmitted physiological characteristic
measurement to a database of physiological character-
istic measurements of the occupant of the vehicle,
wherein the database includes historical physiological
characteristic data of the occupant of the vehicle;

formulating a baseline for the physiological characteristic
of the occupant of the vehicle based on the comparison
of the transmitted physiological characteristic measure-
ment and the historical physiological characteristic data
of the occupant of the vehicle; and

determining that the occupant of the vehicle is experienc-

ing a problematic health situation based on a determi-
nation that the transmitted physiological characteristic
measurement is outside the baseline and that the trans-
mitted environmental characteristic measurement is
normal.

18. The method of claim 17, further comprising:

determining whether the transmitted physiological char-

acteristic measurement is outside the baseline.

19. The method of claim 17, further comprising:

determining a response;

transmitting the response; and

initiating, by the profile generation module of the vehicle,

the response.

20. (canceled)

21. The method of claim 19, wherein initiating the
response comprises contacting, by the server, emergency
services.

22. The method of claim 19, wherein determining that the
occupant of the vehicle is experiencing the problematic
health situation is further based on a determination that the
physiological characteristic measurement corresponding to
the occupant of the vehicle is different from a physiological
characteristic measurement of an occupant of a second
vehicle.
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