Attention

IN
Context

John D. Lee

Department of Industrial and
Systems Engineering

RIS CI FINPIRVAEREU S ST

WISCONSIN

MADIS ON




Addressing driver distraction?

Perceive Decide




Decontextualized distraction

 “Context” in naturalistic studies often simply justifies
validity; 1s not used to explain

* Simulator scenarios often do not consider representative
sampling to support extrapolation

* Detailed theories of driver cognition, but not of driving
domain

» Static cognition (workload), but not dynamic cognition
(interruption and resumption), roadway interaction,
social interaction



Definitions of distraction

“Driver distraction 1s the diversion of attention away
from activities critical for safe driving toward a
competing activity”’

(Lee, Regan, Young, 2008)

* Process of attending

» Equal focus on competing and critical driving
activities

* Focus on single agent distracted drivers, NOT cars,
traffic, or social network



Context matters:

Some Initial thoughts

* Cognitive context
Temporal context and activation potential
Interactions across multiple time-scales

 Situational context
Theory of environment to match theory of mind
Distracted vehicles or cyborg distraction

* Social context
Distracted traffic
Distraction as a disease that spreads through a social network



Cognitive context:

Attending vs. attentional resources
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Cognitive context:

Attending vs. attentional resources
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Cognitive context:
Interacting with an 1Pod




Long glances lead

long glances
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Attending across time

Attention Field

Road In-*Yehicle

Inhibition Field

Road In-\ehicle

Johnson, Spencer, & Schoner (2008). The dynamic field theot



Attention
Focus

Attending across time
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Theory of environment:

Time matters




Cognitive context:
Interactions across time scales
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Context matters

* Cognitive context
Attending across time and activation potential
Interactions across multiple time-scales

 Situational context
Theory of environment to match theory of mind
Distracted vehicles and cyborg distraction

* Social context
Distracted traffic
Distraction as a disease that spreads through a social network
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Theory of driver and

environment
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Mind/environment models vs

models of mind




Mind/environment model vs model
of mind




Salience maps of
roadway and distractors




Salience maps of
roadway and distractors




Theory of environment:

Observability and Controlability

» Salience (exogenous)
» Predictability (endogenous)
» Familiarity (endogenous)

» Time constant of onset and response



Distracted vehicles and
cyborg distraction




Distracted vehicles and
cyborg distraction

© Ross Parry Agency;




Context matters

» Cognitive context
Attending across time and activation potential
Interactions across multiple time-scales

 Situational context
Theory of environment to match theory of mind
Distracted vehicles and cyborg distraction

* Social context
Distracted traffic
Distraction as a disease that spreads through a social network



Social context:

Distracted traffic
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Social context: Distraction as a

communicable disease

» Framingham heart study tracked
12,067 people over 32 years

* Smoking and obesity spread through
social network over time

* More likely to be a smoker or be
obese 1f friends are

e« Same for distraction?
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Context and attention

[CULTURE}

Vehicle
control

systems

‘ Attitude \

/[ SCHEMA 1

[ Intention ]

ENGAGE
Action /

g




