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Alertness
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I 1 a : watchful and prompt to
meet danger or emergency
- an alert guard - trying to
stay alert to possible
problems
b : quick to perceive and act
- mentally alert

Alertness is the state of active attention by
high sensory awareness such as being
watchful and prompt to meet danger or
I emergency, or being quick to perceive and act. I

ILIS 1eialed 10 psyCcnoiogy as well ds 10

physiology. A lack of alertness is a symptom of
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Human Factors that Affect Alertness

« Fatigue _
 Change blindness

« Automation _ _
e |nattention blindness

rellance/automation
complacency
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Fatigue
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NTSB is calling for a

approach to
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Alertness and Automation

 Humans are not wired
to monitor highly.
reliable, highly
automated systems for
extended periods of
time.
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Automation’s Role in Potentially
Dulling Alertness

(14 e

“The changing role of t
active controller to pa 551:

;

Dby the modern airline piot, N

vigilance problem, but (_me_reJ/ changec
— Parasuraman, 1987

* “The microproc CESSOr r@*w/cfll jie]g]

less, but more of the human monitc
— Wiener, 1987




“Automation is a double-edged sword. It g es |
lots of advantages. It can reduce wc

fly the plane more precisely, but It ;:n,lta |
away from tr
monitoring even more chalienging.
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Who or what first detected the flight
path deviation?

Deviation first detected by: Number of Incident Reports
ATC
Cockpit alerting system

Jumpseat rider

Crewmember

Someone or something other than the operating crew first
detected the flight path deviation in 72 of 104 reports.

x2 = 15.39, df = 1, p < 0.001.
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Profile View

7

Altitude (ft)

- 2
Distance (nm

HOLD | LOC | FLCH SPD 146 «knots 780 feet 11:27:03
Thrust Levers Flap

U

nm to 28L

3'|NTSB




Profile View
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From the NTSB Accident Report:

 "Human factors research has
demonstrated that system operators often
pbecome complacent about monitoring
highly reliable automated systems when
they develop a high degree of trust in
those systems and when manual tasks
compete with automated tasks for
operator attention.”

— (Parasuraman and Manzey 2010, 381-410).
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Williston, Florida. May 7, 2016
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“Monitoring ste ering
wheel torque provia
pOOr surrogate mear

determining the
automatea veni *\e
driver's Jeg e of
engagement with the

driving task.

— NTSB report of Williston, |

JJ"‘FIJf

—10

F"f:-”_'




NIVERCIL;
cl [OY el
JelNUclyA22 2016

Cl
C

< INTSB



dent Briet

Jetatng with
and & Suation

el § PRS o wan maveing
405 (1408 n ¢ abves OF
thibound Seewty

:luo‘h"‘"'ww

e 3014 Teala M

ay, Jasmary :‘ bound |upetiinte

Probable Cause

» The Tesla driver’s lack of response
to the stationary fire truck due to his
Inattention and overreliance on the
vehicle’'s advanced driver assistance
system;

» The Tesla Autopilot design, which
permitted the driver to disengage
from the driving task;

» The driver’'s use of the system in
ways Inconsistence with guidance
and warnings from the
manufacturer.
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Automation Complacency

» “Across domains, automation
complacency has been identified
as a critical consequence of
autemation -- a decrement in
performance that results from
less-than-adeguate monitoring of
an automated system by a
human operator.”
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NTSB Finding
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“The ve \_,\, operato
prolonged SJ&J al
a typical effect of automation
complacency, Je,J to her
Inability failure to d r t
pedestrian Jn time to '
the collision.”
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Change Blindness
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Inattentional Blindness




Closing Thoughts

Automation can provide many. benefits, but the possibility
Of over-rellance on automation and automation
complacenc

To counter (<]
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engagement.

Today should provide many great thoughts on where to go
from here.
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