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The-Themes of My Presentation

1) Overload and Underload

2) Stress and Performance

3) , Automation and Adaptation y
/I}])

4)  Humah-Machine Futures




OVERLOAD AND UNDERLOAD



In General

Overload and Underload
0 Events are Routine and Unsurprising.

- The Underload Problem (Vigilance -Fatigue).

Occasionally, they go Spectacularly Wrong.

- The Overload Problem.
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Hours of Boredom,

Moments of Terror

Temporal Desynchrony in Military
and Security Force Operations

Peter A. Hancock and Gerald P. Krueger
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L OTS OF PROFESSIONS ARE CHARACTERIZED BY
HOURS OF BOREDOM: MOMENTS OF TERROR

PARAMEDICS SOLDIERS RESEARCHERS

FIREFIGHTERS

HoOURS, DAYS, WEEKS, MONTHS EVEN Y EARS OF PREPARATION FOR
HOURS, MINUTES, EVEN M ERE SECONDS OF PERFORMANCE .
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Hancock, P.A. (1980). Sensory deprivation: A psychological stress factor?
Swimming Technique , 16, 122 -123.
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THE AUTOMATION PARADOX (HITLAP) PRINCIPLE
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FROM UNDERLOAD TO OVERLOAD O AIR FRANCE 447

LAST SIX MINUTES OF AIR FRANCE 447

BEA 3D plot of flight track 38,0001t — Planned flight path

~— Actual flight path

Atlantic Ocean

Autopilot disengaged, aircraft climbed to 38,000ft (11,580m)

Stall warning triggered and the aircraft stalled, inputs made by the
copilot were “mainly nose-up”

Descent lasted 3min 30s, during which the aircraft remained stalled.
The angle of attack increased and remained above 35° degrees.
Engines were operating and always responded to crew commands
Last recorded values were a pitch attitude of 16.2° nose-up,

a roll angle of 5.3° left and a rate of descent of -10,912 ft/min

SOURCE: Bea Flightglobal

Cascading Warnings  dTime Stress (3.5 minutes. Onset to Crash)


http://en.wikipedia.org/wiki/File:Voo_Air_France_447-2006-06-14.jpg
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N was aware of a flash and tremendous heat, and the
crackling of the radar set in front of my face as it
began to disintegrate. There was smoke everywhere,
complete devastation. It seems like an age but your
brain does funny things with time and you just
concentrate on getting out. | could feel nothing. No
pain, nothing.o

Captain David Hart-Dyke, Captain, of
HMS Coventry fsunk during the Falklands War.
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Performance on the Very Edge

Event

Detection:successful Perception

Selectionssuccessful

Detection:successful
Selectionimpaired

Accelerated

Detection:successful
Selectionfailed

Detection:impaired > Instantaneou
Selectionfailed

Detection:failed
) )  ————
Selectionfailed
Absence of
resources
(unconsciousness)

Stres S — ——»
Expertise <+————m—o—

Hancock, P.A., & Weaver, J.L. (2005). Temporal distortions under extreme stress.
Theoretical Issues in Ergonomic Science, 6 (2), 193-211.



STRESS AND PERFORMANCE



The Inverted -U Theory of Stress and Performance

The Yerkes-Dodson Law
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Robert M. Yerkes

STRESS

Yerkes, R.M., & Dodson, J.D. (1908). The relation of strength of stimulus to rapidity
of habit formation. Journal of Comparative Neurological Psychology , 18, 459482.




A Framework for Stress Research

Physiological Zone of Maximal Adaptibility

Maximd = \Psychological Zone of Max. Adapt.|* Poxkps
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BEHAVIORAL ADAPTIBILITY

PHYSIOLOGICAL ADAPTIBILITY

Minimal
Hypostress Hyperstress

STRESS LEVEL

Hancock, P.A., & Warm, J.S (1989) A dynamic model of stress
and sustained attention. Human Factors, 31(5), 519-537.




A More User -Friendly Version

Normal
range of
performance
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Hypostress Stress level Hyperstress

Forms of Failure: ~ Gradualism vs. Punctated Equilibrium
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AUTOMATION AND ADAPTIVE AUTOMATION
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Fighting With the Automation: ASRS

0 D utceAutomated Terminal Informatlon Service(ATIS) at ZZZ and direction of flight, we setup to

rising rapldly and dlsappearlng off- scale along Wlth S|gn|f|cant power increase Flrst Offlcer
attempted to disconnect autopilot and autothrottles using any acceptable meanspossible with no
effect. | aspilot monitoring alsoattempted disconnectwith no effect. Due to the nature and rapidity
with which this event occurred, we were only able to get gearup before we rapidly exceeded40-50
KT overspeedof flaps eventhough they were in early stageof retraction . At approximately 3000MSL
we regained control of aircraft although not entirely sure how other than repeated disconnect
attempts. We were at 250KTS We advised ATCthat we had gone around and were able to return, so

At approximately 3000MSL we regained control

of aircraft although NOT ENTIRELYSUREHOW
other than repeateddisconnectattempts.

somethingwrong but could comeup with nothing.0 (ASR3Report).




HUMAN -CENTERED AUTOMATION

Cheasiig ghehleEVEVPL Asfidididanation

Roles
Level of Automati&n. Human sls!em

None Decide, Act

Decision Support Decide, Acl Suggest
Consensual Al Concur Decide, Act
Monitored Al Veto Dcoide, Act
Full Automation
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After: Endsley and Kiris.




MeasstringhAttentiontion 8 AdaptinghDemandsnds

Task Demands

augn tis ¥y -
L™ Rl = "“‘ ‘f‘ '-f
- Al .

7))
©
-
©
&
D
()
c
O
+—
c
(O]
=
<

-
'--.“ --‘q._f

Hours of Boredom




Adaptive Automation

An Intelligent, Adaptive System Founded on
Assessment of the Operator State



