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Inattentional deafness: flight simulator

14 participants (PPL) : 8 “deafness” vs 6 “alarm”
χ2(1) = 7.02, p = .008, Φ=.708  (35 times more chance to perform go around 
if the auditory alert is perceived)

SCENARIO :
Landing gear failure: 900ft
Triple Chime Alarm (86.3 dB) 
Windshear

[Dehais et al., Human Factors, in Press]



Inattentional deafness : ecological 

conditions 



 

Cognitive 

countermeasure



Paradox: How can one “cure”  human operators when  they face 
inattentional blindness/deafness, if the alarms/systems designed to warn 
them are neglected?

Selective attentional processes [Posner and Dehaene, 94]

Alerting  network: sustained attention 

Executive control network: planning and decision making

Orienting network: disengaging, shifting and reengaging

Design of cognitive countermeasures
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Stressors and emotion affects orienting network [Pecher et al; 10]
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Perseveration/attentional impairment

Inability to disengage attentional focus (Pulvinar) : patients (LaBerge, 
Carter, & Brown, 1992), “stressed” subjects  (Tracy, Mohamed, Faro, 
Tiver, Pinus, & Bloomer, 2000).

Cognitive countermeasure: a means to mitigate a cognitive bias

Remove the information/display on which the pilot is 
excessively focused
Replace it with an accurate warning message

“The GUI disengages/shifts the pilot’s attentional focus”



Autonomous vehicles
Generic embedded 
decisionnal architecture   
Concepts and tools for 
facilitating mutual 
situation awareness
Scenarios and 
experimentalion

MAIA project (2007-2014)
DGA fundings : “modelling cognitive conflicts 

in human operator/unmmaned vehicles interactions ”
Objective  : developpment of an experimental set-up to study, 

detect and solve authority sharing conflicts
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The user’s GUI

Synoptic

« Health »
Tact. Map Mo

de

Procedures

Panoramic video

+ Wizard of Oz
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Groupe 1: No cognitive 
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[Dehais et al., Human Factors, 2011]



34

Groupe 1: No cognitive 

countermeasures

[Dehais et al., Human Factors, 2011]



35 [Dehais et al, 2012, Human Factors]

Groupe 1I : Cognitive 

countermeasures
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Neurocockpit 



Brain Computer Interface (BCI) 
Working Memory (WM)  is a key executive function to operate aircraft 
[Causse et al., 11] especially during ATC Communication [Causse et al., 10; 
Taylor et al., 05]

WM is fundamentally limited: design of a “passive” BCI dedicated to predict 
WM performance and to adapt interaction
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Brain Computer Interface (BCI) 
Working Memory (WM)  is a key executive function to operate aircraft 
[Causse et al., 11] especially during ATC Communication [Causse et al., 10; 
Taylor et al., 05]

WM is fundamentally limited: design of a “passive” BCI dedicated to predict 
WM performance and to adapt interaction

“Ecological” Flying Task

“Supaero32, speed 270 knots, heading 300 degrees, altitude 3000 feet, Over” 

filtering

Machine Learning

If “error” then repetition of instructions accuracy>70%
specificity = 80%



Neurocockpit project: eye movement
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Scene Camera

Eye camera

2 synchronized eye trackers 

Go Around Study: BEA/Air France/Airbus



Eye metrics : BEA study




