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(54) ONBOARD SYSTEM FOR MITIGATING DISTRACTION RISK

(57) Described herein is an onboard vehicle system
capable of determining that a driver of a vehicle is dis-
tracted and implementing one or more distraction set-
tings to mitigate unsafe driving conditions. In some em-
bodiments, the onboard vehicle system includes one or
more input sensors configured to gather input related to
a driver, one or more component adjusters configured to
adjust attributes of a vehicle component, and a processor

device configured to receive input from the one or more
input sensors, determine whether the driver is distracted,
and activate the one or more component adjusters. In
some embodiments, the onboard vehicle system may be
in communication with a service provider computer con-
figured to maintain a user account for a driver along with
a driver distraction profile.
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Description

BACKGROUND

[0001] Driving while distracted can be hazardous, both
for the driver of a vehicle, as well as for other drivers in
the vicinity of that vehicle. Ideally, drivers should avoid
distractions while driving. However, it is sometimes not
possible to avoid every distraction that can catch a driv-
er’s attention. Accordingly, it may be advantageous to
identify drivers that are distracted. However, not only is
it difficult to identify distracted drivers, but even if distract-
ed drivers could be identified, it is difficult to mitigate un-
safe driving conditions caused by driver distraction.

SUMMARY

[0002] The present disclosure solves these and other
problems with the current technology. In particular, the
disclosure provides a vehicle’s onboard system capable
of putting into place distraction settings upon determining
that a driver is distracted. In particular, the onboard sys-
tem includes a steering wheel that is fitted with one or
more input sensors capable of detecting that a driver is
distracted. Upon making a determination that the driver
is distracted, the onboard system may reduce the sensi-
tivity of the vehicle throttle, increase the sensitivity of the
vehicle braking system, and/or enact any other suitable
distraction setting in order to increase the safety of the
driving experience. In another example, a vehicle’s
ADAS system may be activated upon detecting that the
driver is distracted. This may result in an electronic sta-
bility program (ESP) taking over control of the braking /
steering functions in order to increase the safety of the
driving experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Various embodiments in accordance with the
present disclosure will be described with reference to the
drawings, in which:

FIG. 1A, FIG. 1B and FIG. 1C depict an onboard
vehicle distraction detection system utilizing one or
more input sensors in accordance with at least some
embodiments;

FIG. 2 depicts system or architecture in which tech-
niques for determining a distraction level of a driver
of a vehicle and implementing distraction settings
may be implemented in accordance with the disclo-
sure;

FIG. 3 depicts an illustrative example of the onboard
system in accordance with at least some embodi-
ments;

FIG. 4A and FIG. 4B depict an illustrative use case

involving a driver in accordance with at least some
embodiments;

FIG. 5 depicts an illustrative flow chart demonstrating
an example process that may be performed by the
disclosed onboard system in accordance with at
least some embodiments; and

FIG. 6 depicts an illustrative flow diagram depicting
an example process for detecting driver distraction
and implementing distraction settings in accordance
with at least some embodiments.

DETAILED DESCRIPTION

[0004] In the following description, various embodi-
ments will be described. For purposes of explanation,
specific configurations and details are set forth in order
to provide a thorough understanding of the embodiments.
However, it will also be apparent to one skilled in the art
that the embodiments may be practiced without the spe-
cific details. Furthermore, well-known features may be
omitted or simplified in order not to obscure the embod-
iment being described.
[0005] Described herein is an onboard vehicle system
comprising one or more input sensors capable of detect-
ing input related to a driver, a processor device capable
of interpreting the detected input, and one or more com-
ponent adjusters configured to interact with components
of the vehicle. Some embodiments may also include a
communication means for communicating with a service
provider computer (e. g., a wireless network antenna).
[0006] In some embodiments, an onboard system may
include a processor device that receives input from one
or more input sensors. Upon receiving the input from the
one or more input sensors, the onboard system may uti-
lize it to determine whether the driver is currently distract-
ed. If the driver is determined to be distracted, then the
processor device may take one or more actions to make
the driver’s driving safer. In some embodiments, the rules
needed to determine whether a driver is distracted may
be specific to a particular driver. In these embodiments,
the onboard system may utilize a distraction profile tai-
lored to the particular driver.
[0007] Prior to discussing specific embodiments of the
invention, some terms may be described in detail.
[0008] An "onboard system" may be any system
housed within a vehicle. For example, an onboard system
may include a number of input sensors, a processor de-
vice capable of processing data from the input sensors,
a transmission means (e. g., a wireless platform), and
any other suitable component. In some embodiments,
the onboard system may be in communication with one
or more component external to the onboard system.
[0009] A "component adjuster" may be any device con-
figured to interact with a component of a vehicle. In some
embodiments, a component adjuster may be an electron-
ic switch configured to adjust the effectiveness of a ve-
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hicle component. For example, a component adjuster
may be integrated into the master cylinder component of
the vehicle’s braking system. In this example, the com-
ponent adjuster may be used to adjust the sensitivity of
the braking system (e. g., by adjusting hydraulic pressure
within the system). In some embodiments, a component
adjuster may activate an advanced driver assistance sys-
tem (ADAS). For example, the component adjuster may
activate lighting, activate adaptive cruise control, activate
automatic braking, activate incorporated GPS/ traffic
warnings, activate functionality to keep the driver in the
correct lane, and/or activate a blind spot monitor. In some
embodiments, multiple component adjusters may be uti-
lized in a single onboard system. For example, a first
component adjuster may increase brake sensitivity and
a second component adjuster may decrease throttle sen-
sitivity.
[0010] A "distraction profile" may be any set of indica-
tors specific to a particular driver or vehicle that may be
useful in determining whether the driver is distracted. For
example, if a particular driver has a habit of texting while
driving, then a distraction profile may include an indicator
such that if the driver removes one hand from the steering
wheel, the onboard system may determine that the driver
is distracted. In another example, a distraction profile
may include an indication that a particular driver’s
heartrate tends to be higher than average. This may pre-
vent the onboard system from determining that the driver
is distracted based on an elevated heart rate. In some
embodiments, a distraction profile may be stored at a
service provider computer and loaded into memory of
the vehicle by the service provider. In some embodi-
ments, the distraction profile may be created by a proc-
essor device of the onboard system within a vehicle
based on one or more actions taken by the driver of the
vehicle.
[0011] "Distraction settings" are any vehicle configura-
tion settings, that, when applied to components within
the vehicle, are intended to make driving of the vehicle
safer for a distracted driver. For example, enabling dis-
traction settings may result in an increased sensitivity of
the vehicle braking system and/or a decreased sensitivity
of the vehicle throttle system. In some embodiments, dis-
traction settings may be unique to a particular driver. In
some embodiments, a set of distraction settings may be
provided to a vehicle by a service provider computer.
[0012] A "vehicle component" may be any device ca-
pable of executing at least one function of a vehicle. For
example, a master cylinder is a vehicle component that
executes a vehicle’s braking function by applying hydrau-
lic pressure to a brake disk. In some embodiments, the
master cylinder may be signaled to execute the vehicle’s
brakes by a processor device. In some embodiments,
the hydraulic pressure of the braking system may be in-
creased at the master cylinder in order to increase the
amount of braking force applied to the brake disk in re-
sponse to an amount of movement of the brake pedal.
[0013] FIG. 1 depicts an onboard vehicle distraction

detection system utilizing one or more input sensors in
accordance with at least some embodiments. In FIG. 1,
a steering wheel 102 is depicted as including multiple
input sensors capable of detecting input related to a driv-
er. In order to better illustrate some aspects of the de-
scribed system, FIG. 1 is broken into FIG. 1A (a depiction
of a steering wheel), FIG. 1B (a first cross-sectional view
of the steering wheel), and FIG. 1C (a second cross-
sectional view of the steering wheel).
[0014] In some embodiments, the steering wheel may
include input sensors capable of detecting a driver’s bi-
ometric information. For example, the steering wheel
may include a heart rate sensor 104 capable of detecting
a driver’s heart rate. The onboard system may be con-
figured to determine, using information collected from the
heart rate sensor 104, that a user is distracted. For ex-
ample, the heart rate sensor may be utilized to identify a
baseline heartrate for a particular driver. Upon detecting
that the current heartrate is above the baseline heartrate,
the onboard system may determine that the driver is
stressed out, scared, or otherwise distracted. In another
example, the input sensor may include a thermometer,
sweat sensor, or any other input sensor capable of de-
tecting a driver’s biometric data. In some embodiments,
the onboard system may include a camera device capa-
ble of capturing a driver’s facial expressions. The driver’s
facial expressions may be interpreted using one or more
image processing techniques and may be used to identify
a state of mind for the driver. In some embodiments, the
onboard system may include eye-tracking cameras ca-
pable of tracking a driver’s eye movements. The onboard
system may utilize these eye-tracking cameras to deter-
mine where a driver’s attention is focused.
[0015] In some embodiments, the steering wheel may
include one or more pressure sensors 106. These pres-
sure sensors 106 may be configured to measure the
amount of force being applied to the steering wheel. The
onboard system may be configured to determine, using
information collected from the one or more pressure sen-
sors 106, that a user is distracted. For example, the on-
board system may utilize one or more pressure sensor
106 to identify a baseline pressure for a particular user.
Upon detecting an increase or decrease in pressure ap-
plied to the pressure sensors, the onboard system may
determine that the driver is distracted (e. g., stressed out
or focused on something other than driving). As depicted
in FIG. 1C, a number of pressure sensors may be posi-
tioned so that pressure from various directions may be
measured. For example, the pressure sensors 106 may
be positioned along the exterior of the steering wheel in
a radial fashion.
[0016] Although the one or more input sensors are de-
picted in FIG. 1 as being installed on the steering wheel,
it should be noted that in some embodiments of the dis-
closure, the one or more input sensors may be located
somewhere other than the steering wheel. Each of these
embodiments is intended to be anticipated by the current
disclosure. For example, the onboard system may in-
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clude one or more sensors (e. g., accelerometers) capa-
ble of detecting sudden shifts in a vehicle’s position. In
this example, if the vehicles is determined to be moving
from side to side (i. e., swerving), the onboard system
may enable the distraction settings.
[0017] FIG. 2 depicts system or architecture in which
techniques for determining a distraction level of a driver
of a vehicle and implementing distraction settings may
be implemented in accordance with the disclosure. In
some examples, a vehicle 202 may include a processor
device 204. In some embodiments, the processor device
204 may be configured to communicate with a service
provider computer 206 via a network 208, or via other
network connections. The processor device 204 or the
service provider computer 206 may be configured to
process an input received from one or more input sensors
and provide instructions for implementing one or more
distraction settings.
[0018] The processor device 204 may be any type of
computing device capable of performing the described
functions. The processor device 204 may include one or
more processors 210 capable of processing input from
one or more input sensors 212. As is known in the art,
there are a variety of input sensors 212 capable of de-
tecting input related to a user or vehicle conditions, such
as pressure sensors, heart rate sensors, accelerome-
ters, cameras, microphones, etc. The input obtained by
the input sensors may be from a variety of data input
types, including, but not limited to, audio data, visual data,
or biometric data. Programmatic code for an application
or module utilized in the implementation of at least some
embodiments may be stored and executed from the
memory 214 of processor device 204. The processor de-
vice 204 may include a module for processing input in-
formation related to a vehicle driver (input processing
module 216) and/or a module for assessing a level of
stress of the driver based on the processed input infor-
mation (distraction assessment module 218).
[0019] In some examples, the network(s) 208 may in-
clude any one or a combination of many different types
of networks, such as cable networks, the Internet, wire-
less networks, cellular networks, and other private and/or
public networks. It is also noted that the described tech-
niques may apply in other client/server arrangements,
as well as in non-client/server arrangements (e. g., locally
stored applications, peer to-peer systems, etc. ). In an
exemplary embodiment, the processor device 304 may
communicate with a network hub using one or more wire-
less communication networks (e. g., 3G, 4G, etc. ). The
network hub may, in turn, utilize a physical connection
(e. g., copper cable, T1, Ethernet, etc. ) to communicate
with the service provider computer at a network address.
[0020] The service provider computer 206 may be any
type of computing device such as, but not limited to, a
mobile phone, a smart phone, a personal digital assistant
(PDA), a laptop computer, a desktop computer, a server
computer, a thin-client device, a tablet PC, etc. Addition-
ally, it should be noted that, in some embodiments, the

service provider computer 206 may be executed by one
or more virtual machines implemented in a hosted com-
puting environment. The hosted computing environment
may include one or more rapidly provisioned and re-
leased computing resources, which computing resourc-
es may include computing, networking, and/or storage
devices. A hosted computing environment may also be
referred to as a cloud-computing environment.
[0021] In one illustrative configuration, the service pro-
vider computer 206 may include at least one memory
220 and one or more processing units (or processor(s))
222. The processor(s) 222 may be implemented as ap-
propriate in hardware, computer-executable instructions,
firmware or combinations thereof. Computer-executable
instruction or firmware implementations of the proces-
sor(s) 222 may include computer-executable or machine
executable instructions written in any suitable program-
ming language to perform the various functions de-
scribed.
[0022] The memory 220 may store program instruc-
tions that are loadable and executable on the proces-
sor(s)210 and/or processor(s) 222, as well as data gen-
erated during the execution of these programs. Depend-
ing on the configuration and type of service provider com-
puter 206, the memory 220 may be volatile (such as ran-
dom access memory (RAM)) and/or non-volatile (such
as read-only memory (ROM), flash memory, etc. ). The
service provider computer 206 may also include addi-
tional storage 224, such as either removable storage or
non-removable storage including, but not limited to, mag-
netic storage, optical disks, and/or tape storage. The disk
drives and their associated computer-readable media
may provide non-volatile storage of computer- readable
instructions, data structures, program modules, and oth-
er data for the computing devices. In some implementa-
tions, the memory 220 may include multiple different
types of memory, such as static random access memory
(SRAM), dynamic random access memory (DRAM) or
ROM. Turning to the contents of the memory 220 in more
detail, the memory 220 may include an operating system
226 and one or more application programs or services
for implementing the features disclosed herein including
at least a module for processing input information related
to a driver (input processing module 216) and/or a module
for assessing a driver’s distraction level based on the
processed input (distraction assessment module 218).
The memory 220 may also include distraction setting da-
ta 230, which provides data related to identifying portions
of image information. In some embodiments, the distrac-
tion setting data 230 may be stored in a database.
[0023] The memory 220 and the additional storage
224, both removable and non-removable, are examples
of computer-readable storage media. For example, com-
puter-readable storage media may include volatile or
non-volatile, removable or non-removable media imple-
mented in any method or technology for storage of infor-
mation such as computer-readable instructions, data
structures, program modules or other data. As used here-
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in, modules may refer to programming modules executed
by computing systems (e. g., processors) that are part
of the processor device 204 or the service provider com-
puter 206. The service provider computer 206 may also
contain communications connection(s) 232 that allow the
service provider computer 206 to communicate with a
stored database, another computing device or server,
user terminals, and/or other devices on the network(s)
208. The service provider computer 206 may also include
input/output (I/O) device(s) and/or ports 234, such as for
enabling connection with a keyboard, a mouse, a pen, a
voice input device, a touch input device, a display, speak-
ers, a printer, etc.
[0024] Turning to the contents of the memory 220 in
more detail, the memory 220 may include an operating
system 226, a database containing distraction setting da-
ta 230 and the one or more application programs or serv-
ices for implementing the features disclosed herein, in-
cluding an input processing module 216 and/or a distrac-
tion assessment module 218.
[0025] In some embodiments, the input processing
module 216 may be configured to receive input informa-
tion from one or more input sensors, process the input
information, and provide the processed information to
the distraction assessment module 218. In some embod-
iments, the input processing module may collect multiple
input information from multiple different input sensors. In
some embodiments, the input processing module 216
may compare the received input information to a base-
line. For example, the driver may be associated with a
baseline heart rate. In this example, heartrate information
received from a heartrate sensor may be compared to
the baseline heartrate. In some embodiments, the base-
line may be comprised of an average of recent input in-
formation. For example, the baseline heartrate may be
comprised of an average heartrate taken over the last
three minutes. In this example, if the driver experiences
a sudden elevation in his or her heart rate, then the input
processing module may indicate the increased heart rate
to the distraction assessment module 218. However, in
this example, if the driver has had an elevated heart rate
for a long period of time, then the driver’s baseline
heartrate would eventually rise and the input processing
module 216 may indicate that the driver’s heartrate is at
the baseline.
[0026] In some embodiments, the distraction assess-
ment module 218 may be configured to receive proc-
essed input information from the input processing module
216 and determine whether the driver is stressed out or
otherwise distracted. In some embodiments, the distrac-
tion assessment module 218 may be configured to de-
termine that a driver is stressed out if he or she is gripping
the steering wheel too tightly. This may be determined
by analyzing input information received from pressure
sensors located in the steering wheel. In some embodi-
ments, the distraction assessment module 218 may re-
ceive an indication that pressure is no longer being ap-
plied to at least a portion of the steering wheel. This may

be an indication that the driver has removed his or her
hand from the steering wheel at this location. In this ex-
ample, the distraction assessment module 218 may de-
termine whether pressure on other portions of the steer-
ing wheel has increased, which may indicate that the
driver is leaning. If pressure on other parts of the steering
wheel has not increased, then the distraction assessment
module 218 may determine that the driver is driving with
one hand. Alternatively, the distraction assessment mod-
ule may determine that the driver is texting while driving.
In some embodiments, the distraction assessment mod-
ule may utilize a set of default rules. However, because
this assessment may depend on the behavior habits of
the particular driver, some embodiments may include the
use of a personal distraction profile, as described below.
[0027] In some embodiments, the distraction setting
data 230 at the service provider computer 206 may con-
tain a distraction profile for one or more drivers. The dis-
traction profile may include a list of indicators specific to
that driver, as well as some default indicators. For exam-
ple, the service provider computer 206 may provide a
distraction profile that indicates Driver A has a habit of
texting while driving. Additionally, the service provider
computer 206 may provide a distraction profile that indi-
cates Driver B never texts while driving. In applying the
above scenario (in which the distraction assessment
module 218 determined that the driver is driving with one
hand) to each of the drivers, the distraction assessment
module 218 may determine that Driver A is distracted
while Driver B is not. In some embodiments, a driver’s
distraction profile may be provided to a vehicle on startup
by a service provider computer 206. For example, upon
identification of the driver, the service provider computer
206 may pre-load the driver’s distraction profile into mem-
ory of the processor device 204. This allows a distraction
assessment module 218 to be customized according to
the driver. By way of illustrative example, consider a sce-
nario in which a driver rents a vehicle from a vehicle rental
agency. In this example, the driver may already have a
distraction profile maintained by the rental agency. Once
the rental agency creates a rental relationship between
the driver and the rental vehicle, the driver’s distraction
profile may be uploaded to the rental vehicle.
[0028] Although described as being executed from the
memory 220 of the service provider computer 206, the
input processing module 216 and/or the distraction as-
sessment module 218 may be located on, and executed
from, the memory 214 of the processor device 204. In
embodiments in which one or more of the modules are
located on the service provider computer 206, the instruc-
tions for implementing one or more distraction settings
may be transmitted to the vehicle and executed by the
vehicle’s onboard system.
[0029] FIG. 3 depicts an illustrative example of the on-
board system in accordance with at least some embod-
iments. In FIG. 3, a processor device 302 is depicted as
being communicatively coupled to a vehicle’s steering
wheel 304, braking system 306, throttle system 308, and
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an antenna 310. The onboard system may include one
or more component adjusters attached to the vehicle’s
braking system and/or the vehicle’s throttle system. In
the depicted illustrative example, the antenna 310 is in
communication with a service provider computer 312. It
should be noted that not all embodiments of the onboard
system will include an antenna 310 and/or a service pro-
vider computer 312.
[0030] In the illustrative example, the processor device
302 may receive an indication that the driver is gripping
the steering wheel very tightly. This indication may be
received from one or more pressure sensors located
within the steering wheel 304. Upon receiving this indi-
cation, the processor device may determine that the user
is stressed out or angry (and therefore distracted).In the
depicted example, if the grip force applied to the steering
wheel is above a threshold value, then the processor
device 302 may send a signal to a component adjuster
attached to the vehicle brake system 306 to increase the
sensitivity of the brake pedal. For example, the processor
device 302 may send a signal to a component adjuster
attached to the master cylinder of the vehicle’s braking
system to cause an increase in the hydraulic pressure of
the vehicle braking system 306. This may result in the
vehicle’s brake system becoming more sensitive, in that
a movement of the vehicle’s brake pedal will result in a
greater braking force than the movement would typically
result in.
[0031] Additionally, as depicted in the example, if the
grip force applied to the steering wheel is above a thresh-
old value, then the processor device 302 may send a
signal to a component adjuster attached to the vehicle
throttle system 308 to decrease the sensitivity of the ve-
hicle’s gas pedal. This may result in the vehicle’s throttle
system becoming less sensitive, in that a movement of
the vehicle’s gas pedal will result in a smaller acceleration
than the movement would typically result in.
[0032] In some embodiments, the processor device
302 may receive a communication from the service pro-
vider computer 312 via the antenna 310. In some em-
bodiments, the communication may include a distraction
profile. In some embodiments, the service provider com-
puter may perform one or more of the processes of the
disclosed onboard system. For example, the service pro-
vider computer 312 may receive input related to the driver
from one or more sensors of the onboard system, and
may subsequently determine whether to activate a dis-
traction setting. In this example, the service provider, up-
on determining that the driver is distracted, may transmit
a signal to the processor device 302 to cause it to activate
one or more distraction setting. As indicated above, not
every embodiment of the disclosure will utilize an anten-
na 310 and/or a service provider computer 312.
[0033] Although the illustrative example in FIG. 3 dis-
cusses adjusting the sensitivity of a vehicle braking sys-
tem 306 and/or a vehicle throttle system 308, it should
be noted that a number of actions may be performed to
increase the safety of a driving experience. For example,

a vehicle’s ADAS system may be activated upon detect-
ing that the driver is distracted. This may result in an
electronic stability program (ESP) taking over control of
the braking / steering functions. It is intended that this
disclosure encompass the activation of any suitable pre-
cautionary measure as a result of determining that a driv-
er is distracted.
[0034] FIG. 4 depicts an illustrative use case involving
a driver in accordance with at least some embodiments.
In FIG. 4, a driver is depicted in two separate positions
along with a steering wheel 402. A first position for the
driver is illustrated by FIG. 4A and a second position for
the driver is illustrated by FIG. 4B. The first position illus-
trated in FIG. 4A represents an attentive or "normal"
mode of vehicle operation for the driver. The second po-
sition illustrated in FIG. 4B represents a "distracted"
mode of vehicle operation for the driver.
[0035] In FIG. 4A, a driver is depicted in a first position.
In the depicted first position, the driver is attentive, having
both hands on the steering wheel and looking forward.
In this scenario, the onboard system may utilize pressure
sensors located in the steering wheel 402 to determine
that the both of the driver’s hands are on the steering
wheel 402 by detecting that grip force is being applied to
the steering wheel 402 in at least two positions. Further-
more, the onboard system may determine that the grip
force being applied to the steering wheel is below a
threshold value and therefore indicates a normal level of
stress. Under these conditions, the onboard system may
determine that the driver is not stressed out nor distract-
ed. The onboard system may implement regular driving
settings under these conditions.
[0036] In FIG. 4B, the driver is depicted in a second
position. In the depicted second position, the driver is
distracted, having only one hand on the steering wheel
and focused on something other than driving. The on-
board system may utilize pressure sensors located in the
steering wheel 402 to determine that only one of the driv-
er’s hands are on the steering wheel 402 by detecting
that grip force is being applied to the steering wheel 402
in only one position. Additionally, the onboard system
may determine that the driver is leaning or reaching upon
detecting that the grip force applied by the one remaining
hand is greater than it typically should be. Under these
conditions, the onboard system may determine that the
driver is distracted. The onboard system may subse-
quently implement one or more distraction settings under
these conditions.
[0037] FIG. 5 depicts an illustrative flow chart demon-
strating an example process that may be performed by
the disclosed onboard system in accordance with at least
some embodiments. The process 500 is illustrated as a
logical flow diagram, each operation of which represents
a sequence of operations that can be implemented in
hardware, computer instructions, or a combination there-
of. In the context of computer instructions, the operations
represent computer- executable instructions stored on
one or more computer-readable storage media that,
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when executed by one or more processors, perform the
recited operations. Generally, computer- executable in-
structions include routines, programs, objects, compo-
nents, data structures, and the like that perform particular
functions or implement particular data types. The order
in which the operations are described is not intended to
be construed as a limitation, and any number of the de-
scribed operations can be omitted or combined in any
order and/or in parallel to implement this process and
any other processes described herein.
[0038] Some or all of the process 500 (or any other
processes described herein, or variations and/or combi-
nations thereof) may be performed under the control of
one or more computer systems configured with execut-
able instructions and may be implemented as code (e.
g., executable instructions, one or more computer pro-
grams or one or more applications). In accordance with
at least one embodiment, the process 500 of FIG. 5 may
be performed by at least the one or more processor de-
vices 204 shown in FIG. 2. The code may be stored on
a computer-readable storage medium, for example, in
the form of a computer program including a plurality of
instructions executable by one or more processors. The
computer-readable storage medium may be non-transi-
tory.
[0039] Process 500 depicts a process loop in that, once
the process 500 has been entered, the process 500 may
continually repeat until the loop is exited. In some em-
bodiments, this process loop may be entered into upon
a vehicle engine being started or a vehicle transmission
being put into gear. In some embodiments, this process
loop may be exited upon detecting that the vehicle’s en-
gine has been shut off or that the vehicle’s transmission
has been taken out of gear. Process 502 may begin at
502, when an onboard system measures the amount of
grip force being applied to a steering wheel. In some em-
bodiments, this may be done using one or more pressure
sensors attached to the steering wheel.
[0040] Once the grip force has been measured, the
process may determine whether the grip force is above
a threshold or baseline value. In some embodiments, the
baseline value may be preprogrammed (e. g., corre-
sponding to a value stored in the memory of the onboard
system). In some embodiments, the onboard system may
measure an increase in grip force being applied to the
steering wheel. For example, the onboard system may
determine an average grip force applied to the steering
wheel within an interval of time. The onboard system may
then use this average grip force as a threshold or baseline
value. Although the process 500 is described with respect
to grip force applied to a steering wheel, it should be
noted that the onboard system may determine a driver’s
level of distraction using other means. For example, the
onboard system may measure the driver’s heart rate us-
ing a heart rate sensor. In this example, the driver’s
heartrate may be compared to a threshold value.
[0041] In some embodiments, if the measured grip
force is normal (e. g., below the threshold value or within

an acceptable range), then the onboard system may ap-
ply regular driving settings as depicted at 506. If the grip
force is abnormal (e. g., above the threshold value or
outside of an acceptable range), then the onboard sys-
tem may determine that the driver may be prone to driving
erratically. Under these circumstances, the onboard sys-
tem may apply at least one distraction setting, as depicted
at 508. Once the appropriate driving setting has been
applied, the process 500 may repeat, starting back at
502.
[0042] FIG. 6 depicts an illustrative flow diagram de-
picting an example process for detecting driver distrac-
tion and implementing distraction settings in accordance
with at least some embodiments. In accordance with at
least one embodiment, the process 600 of FIG. 6 may
be performed by at least the one or more processor de-
vices 204 shown in FIG. 2.
[0043] Process 600 of FIG. 6 may begin at 602, when
a processor device receives input from one or more input
sensors related to a driver of a vehicle in which the proc-
essor device is located. The input related to the driver
may be analyzed to determine whether it is within ac-
ceptable bounds. In some embodiments, this may be
done by determining whether the input received is within
a threshold range stored at the processor device. It is
envisioned that this threshold range may vary by driver.
For example, in the case in which input is provided by
pressure sensors on the steering wheel, one driver may
use a different amount of grip force than another driver
under normal driving conditions. Accordingly, in some
embodiments, a distraction profile for a driver may in-
clude an indication of the amount of grip force typically
used by that driver. The processor device may receive
the distraction profile for a driver from the service provider
computer prior to beginning process 600. In some em-
bodiments, the threshold range may be calculated based
on an average range of input over a time interval. For
example, the processor device may measure the aver-
age grip force applied to the steering wheel over the last
three minutes. The processor device may then apply a
plus and minus value to identify an acceptable range of
input.
[0044] Upon receiving input from the one or more input
sensors, a processor device may determine, based on
that received input, whether the driver is currently dis-
tracted at 604. In some embodiments, the processor de-
vice may determine that the received input is outside of
the acceptable range of input values. In some embodi-
ments, the processor device may determine that the driv-
er is exhibiting a particular type of distraction based on
received input. For example, the processor device may
receive an indication that grip force has decreased on
one side of the steering wheel and increased on the other
side of the steering wheel. This may lead the processor
device to determine that the driver is leaning to one side,
or potentially reaching for something, and is therefor dis-
tracted.
[0045] Upon determining that a driver is currently dis-
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tracted, the process 600 may cause a distraction setting
to be activated at 606. The distraction settings may be
applied based at least in part on what kind of driver dis-
traction is detected. For example, if the driver is detected
to be focusing on something other than driving, then the
vehicle’s ADAS system may be activated, resulting in an
electronic stability program (ESP) taking over control of
the braking / steering functions. In another example, if
the driver is detected to be texting while driving, then
audio warnings may be activated to alert the driver as to
driving conditions.
[0046] In some embodiments, the process may con-
tinue to receive input associated with the driver. In some
cases, the factors that originally caused the process 600
to determine that the driver is distracted may dissipate.
In some cases, additional input may be received that in-
dicates the driver is no longer distracted at 610. Upon
receiving an indication that the factors used to determine
that the driver was distracted have dissipated, or upon
receiving additional input that indicates the driver is no
longer distracted, the process 600 may deactivate the
distraction setting at 612. In some embodiments the proc-
ess may activate a set of default (or regular) settings.
[0047] The specification and drawings are, according-
ly, to be regarded in an illustrative rather than a restrictive
sense. It will, however, be evident that various modifica-
tions and changes may be made thereunto without de-
parting from the broader spirit and scope of the disclosure
as set forth in the claims.
[0048] Other variations are within the spirit of the
present disclosure. Thus, while the disclosed techniques
are susceptible to various modifications and alternative
constructions, certain illustrated embodiments thereof
are shown in the drawings and have been described
above in detail. It should be understood, however, that
there is no intention to limit the disclosure to the specific
form or forms disclosed, but on the contrary, the intention
is to cover all modifications, alternative constructions and
equivalents falling within the spirit and scope of the dis-
closure, as defined in the appended claims.
[0049] The use of the terms "a" and "an" and "the" and
similar referents in the context of describing the disclosed
embodiments (especially in the context of the following
claims) are to be construed to cover both the singular
and the plural, unless otherwise indicated herein or clear-
ly contradicted by context. The terms "comprising,
""having, " "including, " and "containing" are to be con-
strued as open-ended terms (i. e., meaning "including,
but not limited to, ") unless otherwise noted. The term
"connected" is to be construed as partly or wholly con-
tained within, attached to, or joined together, even if there
is something intervening. Recitation of ranges of values
herein are merely intended to serve as a shorthand meth-
od of referring individually to each separate value falling
within the range, unless otherwise indicated herein and
each separate value is incorporated into the specification
as if it were individually recited herein. All methods de-
scribed herein can be performed in any suitable order

unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples,
or exemplary language (e. g., "such as") provided herein,
is intended merely to better illuminate embodiments of
the disclosure and does not pose a limitation on the scope
of the disclosure unless otherwise claimed. No language
in the specification should be construed as indicating any
non-claimed element as essential to the practice of the
disclosure.
[0050] Disjunctive language such as the phrase "at
least one of X, Y, or Z, " unless specifically stated other-
wise, is intended to be understood within the context as
used in general to present that an item, term, etc., may
be either X, Y, or Z, or any combination thereof (e. g., X,
Y, and/or Z). Thus, such disjunctive language is not gen-
erally intended to, and should not, imply that certain em-
bodiments require at least one of X, at least one of Y, or
at least one of Z to each be present.
[0051] Preferred embodiments of this disclosure are
described herein, including the best mode known to the
inventors for carrying out the disclosure. Variations of
those preferred embodiments may become apparent to
those of ordinary skill in the art upon reading the foregoing
description. The inventors expect skilled artisans to em-
ploy such variations as appropriate and the inventors in-
tend for the disclosure to be practiced otherwise than as
specifically described herein. Accordingly, this disclosure
includes all modifications and equivalents of the subject
matter recited in the claims appended hereto as permit-
ted by applicable law. Moreover, any combination of the
above-described elements in all possible variations
thereof is encompassed by the disclosure unless other-
wise indicated herein or otherwise clearly contradicted
by context.
[0052] All references, including publications, patent
applications and patents, cited herein are hereby incor-
porated by reference to the same extent as if each ref-
erence were individually and specifically indicated to be
incorporated by reference and were set forth in its entirety
herein.

Claims

1. An onboard vehicle system, comprising:

- one or more input sensors;
- one or more component adjusters communi-
catively coupled to one or more vehicle compo-
nents; and
- a processor device configured to:

- receive input from the one or more input
sensors, the input related to a condition of
a driver;
- determine, based at least in part on the
received input, that the driver is distracted
by comparing the received input to a stored
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driver profile data, the determination being
made based on the received input diverging
from the stored driver profile data; and
- provide, to the component adjuster, an in-
struction to adjust an attribute of at least one
of the one or more vehicle components.

2. The onboard vehicle system of claim 1,
further comprising an antenna configured to enable
communication with a service provider computer.

3. The onboard vehicle system of claim 2,
wherein the processor device is further configured to:

- transmit the received input to the service pro-
vider computer via the antenna; and
- receive, from the service provider, an indication
that the driver is distracted.

4. The onboard vehicle system of one of the preceding
claims,
wherein the instruction to adjust the one or more ve-
hicle components includes at least one of a vehicle
brake and vehicle throttle.

5. The onboard vehicle system of one of the preceding
claims,
wherein the one or more input sensors is configured
to capture input associated with an operator of the
onboard vehicle system, wherein the one or more
input sensors includes at least one of a pressure
sensor, a heartrate sensor, a thermometer, a sweat
sensor, a camera device configured to capture facial
expressions, and eye-tracking cameras configured
to track eye movements.

6. The onboard vehicle system of one of the preceding
claims,
wherein the attribute of the at least one of the one
or more vehicle components is a sensitivity to an
activation signal.

7. The vehicle onboard system of one of the preceding
claims, further comprising a memory including in-
structions that, when executed with the processor
device, cause the system to, at least:

- capture, via the one or more input sensors,
input information related to a driver of a vehicle;
- determine that the input information includes
data values outside of an acceptable range;
- determine, based on the determination that the
input information includes data values outside
of an acceptable range, that the driver is exhib-
iting distracted driving behavior;
- implement at least one distraction setting, the
distraction setting configured to at least partially
mitigate the distracted driving behavior.

8. The vehicle onboard system of claim 7,
wherein the acceptable range is specific to the driver,
and/or
wherein the acceptable range is provided to the proc-
essor device by a service provider computer, or
wherein the acceptable range is calculated from an
average input collected over a period of time.

9. The vehicle onboard system of claim 7 or 8,
wherein the at least one distraction setting imple-
mented is determined based on a type of distracted
driving behavior,
wherein implementing the at least one distraction
setting includes implementing an advanced driver
assistance system (ADAS).

10. A method comprising:

- receiving, from one or more input sensors, in-
put related to a driver of a vehicle;
- determining, based at least in part on the re-
ceived input, that the driver is likely distracted;
- upon determining that the driver is likely dis-
tracted, causing at least one distraction setting
to be activated, the activation of the at least one
distraction setting resulting in a decreased like-
lihood of the vehicle being involved in an acci-
dent.

11. The method of claim 10, further comprising:

- receiving additional input related to the driver;
- determining, based at least in part on the ad-
ditional input, that the driver is no longer distract-
ed; and
- deactivating the at least one distraction setting.

12. The method of claim 10 or 11,
wherein the one or more input sensors includes at
least a heart rate sensor, or
wherein the one or more input sensors includes at
least a pressure sensor mounted on a steering wheel
of the vehicle.

13. The method of one of claims 10 to 12,
wherein the determination that the driver is distracted
is made based on the input related to the driver ex-
ceeding a threshold value.

14. The method of one of claims 10 to 13,
further comprising identifying a distraction profile as-
sociated with the driver of the vehicle, wherein the
determination that the driver is likely distracted is
made based at least in part on the distraction profile.

15. The method of one of claims 10 to 14,
wherein causing the at least one distribution setting
to be activated results in at least one of activating
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lighting, activating adaptive cruise control, activating
automatic braking, activating incorporated GPS/ traf-
fic warnings, activating functionality to keep the driv-
er in the correct lane, and/or activating a blind spot
monitor
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