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Distracted driving is a predominant
issue in vehicle safety.

Claimed

3,142

lives in 2019*

*National Highway Traffic Safety Administration, Driver Distraction & Electronic Device Use, 2020, https://crashstats.nhtsa.dot.gov/#!/Publicationlist/41 2
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A privately funded naturalistic driving database was
made available to support this study’s research
objectives.

* Individuals recruited to use the equipped research
vehicles in place of their personal vehicle

* Collection of DMS output and vehicle parameters,
including:
* Glance Location
* Speed
* Acceleration
* Steering Wheel Torque
* Throttle Pressure
* Brake Pressure
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Given context (10 seconds) before the attention rating, we determined the driver’s
attention level at the end of the event.

/ Very Distracted \

58 events

« Moderately Distracted\

73 events
Driver has combined sources

of distraction with prolonged
glances off road to a cell
K phone and the center console/

Driver has more extended

glances off road, sometimes
with phone use or longer uses

K of the center console /
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At each timepoint, values were calculated within the algorithm to
output the suspected attention level of the driver.

Algorithm
Calculations

Attention Duration

InAttention Duration
Attention Switch

DMS Output

Glance
Location Torque
Throttle Pressure

Steering Wheel
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Center Stack
Off Road

Off Road Right
Off Road Left
Right Mirror

Left Mirror
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We can compare different parts of each algorithm to see how different variables
affect the algorithm output.
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At each timepoint, values were calculated within the algorithm to
output the suspected attention level of the driver.

Algorithm
Calculations

Attention Duration

InAttention Duration
Attention Switch

DMS Output

Glance Steering Wheel
Location Torque
Throttle Pressure
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At each timepoint, values were calculated within the algorithm to
output the suspected attention level of the driver.

Algorithm
Calculations

Attention Duration

InAttention Duration
Attention Switch

DMS Output

Glance Steering Wheel
Location Torque
Throttle Pressure

What weights do we
use to add to the
AttentionDuration
and
InAttentionDuration?
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At each timepoint, values were calculated within the algorithm to
output the suspected attention level of the driver.

Algorithm
Calculations

DMS Output

Glance Steering Wheel
Location Torque
Throttle Pressure

How do we use these
calculations to assign the
driver’s attention status?
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At each timepoint, values were calculated within the algorithm to
output the suspected attention level of the driver.

Algorithm
Calculations

Attention Duration

InAttention Duration
Attention Switch

DMS Output

Glance Steering Wheel
Location Torque
Throttle Pressure

How do compare the
algorithm output to
the benchmark?
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We can compare algorithms against one another to determine the correct
algorithm for each application.
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We can compare algorithms against one another to determine the correct
algorithm for each application.

Severity
I False Negative
3 Slight False Negative
3 Correct
[ Slight False Positive
False Positive

g

(o]
o

~
o

[*)}
o

Percent Algorithm Output was Exactly Correct
o 8 8 3

[
o

vb vi v|2 v('i v"J viO vil v1'2 vb vEI. v'2 \ki v"J viO v.'l'l v1'2 vb v'1 v'2 vii v".) vio vil v]|.2

Slightly Distracted Moderately Distracted Very Distracted

o




We can compare algorithms against one another to determine the correct
algorithm for each application.

Severity

I False Negative

[ Slight False Negative
1 Correct

[ Slight False Positive
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In Summary:

Tools available now make it possible to
determine when a driver is inattentive

Algorithms used to determine driver
attention should be designed with an
understanding of their limitations and could

be used as a guideline for further
development

At a minimum, both glance location and
speed should be used to assess driver
attention

Driver monitoring is an important component
in detecting and reducing distractions




Thank you!
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