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Technology vs. Human Atftention

vehicle Types In-Train Forces

Track Measurement (9)‘ Rail Grmdmg Vehicle Measurement
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The potential for human error is omnipresent!

Work Tasks \

Inspections

Data Analysis ‘ A\ )

Safe Work Practices o \ Procedural Compliance

Human-Automation Interface




Attention related-errors are not well understood!

« Blat lolation
« Complagency
* Lack @f training

Not p@aying attention

Often, they are the cause of catastrophic accidents!



A Common Root Cause of Human Errors

Failure of human atftention!
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Attention-Related Factors That Cause Human Error

Habits in unusual

. ) Object characteristics
situations

that slow detection

Biased expectations

and mental sets
The limitations of

human vision

The limitations of
covert attention
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Attention-Related Factors That Cause Human Error
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The limitations of
human vision
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Consider the nature of your conscious visual
experience...
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High resolution, detailed experience with edge-to-edge
color!




Put up your hand when you find the change.
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Here is another onel






Change Blindness

© ATTICUS Consulting Group LLC, 2023 All Rights Reserved.




The Grand lllusion of
Perception




T-Cornea ———

Retina
(Light Receptors)
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Periphery
Sparce light receptors
Low resolution
\ Do not code for color y
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Fovea
Dense light receptors
High resolution
\ Code for color )
4 )
Optic Disc:
No light receptors
Blind spot
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The Retina

Optic
BINe

Fovea
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This Is a very interesting presentation.
| am enjoying this presentation very much
and | hope it never ends. | am really
paying attention to all of the information
presented and | hope to share it with
my coworkers. This whole conference is
amazing and I'm definitely coming back
next year!
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So, why do we miss the change in the
change-blindness demonstration?
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The '‘Grand lllusion of Perception'
might lead us to be overconfident
IN our perception.
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Attention-Related Factors
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Looking == Seeing



Covert Attention
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Covert
Aftention «——— Fixation

Missing Bolt



Inattentional blindness

occurs when an item is fixated, but not
attended.
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Covert m Fixation

Attention w




When your attention is turned inwards
to your thoughts, you can become
functionally blind.
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Attention-Related Factors
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Describe the location of the scene

Eye Fixatfion
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Describe the people in the scene




...and fail to notice the
two trains coming your
way!

You may have a
mental set for
inspecting the rails...




Visual perception is influenced by your
mental set, expectations, and prior
knowledge.
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Target Prevalence

b
(%]
el
O
et
=

L
(2]

L2

50% 2%

Target Prevalence

Wolfe, J. M., Horowitz, T. S., Van Wert, M. J., Kenner, N. M., Place, S. S., & Kibbi, N. (2007). Low target prevalence is a stubborn source
of errors in visual search tasks. Journal of Experimental Psychology: General, 136(4), 623. (Fig 1).




Uncommon targets are more likely
to be missed.



Attention-Related Factors
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You want to
go here. Store

Home Work

But you end
up herell
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Two Brain Systems that Guide Behavior

a7\ e
y vl & R
/ ,. A Habit
o, - | Al System
. Intentional (F&* - « Automatic
« Conscious ~—\ " « Unconscious
« Limited Capacity ‘\:-_"‘* A —a « Unlimited Capacity

« Novel Situations \..\. « Repeated Situations




Store
Frequent Route
(Can use the Habit
System)

HOoMe O ) \N Ok
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INn unusual situations, your habit system,

if left unchecked, wi
more common, bu!

behavi

| likely enact the
" Inappropriate,

Or.
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Attention-Related Factors That Cause Human Error

Habits in unusual
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Attention Strategies Can be Trained!

The Science Attention Strategies The Application

Comprehensive Attention Performance Training Program™
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