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83% of all unstabilized approaches end up with a decision to land [Curtis & Smith, 2013]

PERSEVERATION ET ATTERRISSAGE

 Biais émotionnels :

 Une défaite

 Haute incertitude génératrice de stress (situation dégradée)

 Conflit entre sécurité et rentabilité de la compagnie

 70% des crashs dus aux facteurs humais, ex. conflits pilote / 

autopilote (Veillette 2001)

 1 crash par semaine en 2010 (Harris 2000)
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Influence de l’émotion et de 

l’incertitude au cours de l’atterrissage
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Goals and Hypotheses

Fondazione Santa Lucia, Roma - 30 octobre 2008

• Study the influence of incentive and uncertainty on decision-making

•Uncertainty and/or incentive will lead to shift from “cold” to “hot”

decision-making

• Incentive will have mainly an effect on uncertain decision-making

• The choices may be related to the subject’s psychological profile

(impulsivity, anxiety …)

• Determine which cerebral networks are involved

• Reciprocal activation of L/DLPFC and VMPFC in

the hot / cold decision-making (Goel & Dolan 03)

• Incentive and uncertainty should activate specific

brains areas related to decision making under

incentive, reward monitoring and outcome perception

Goel & Dolan 03
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• Target fascination, Plan Continuation Error,Get-Home itis, syndrome, Tunneling..

• Fixation errors (De Keyser et Woods, 90):
• Type 1: the human operators are unable to make up their mind to achieve their 

current goal

• Type 2: the human operators keep on doing the same erroneous sequence of 
actions without any apparent control 

• Type 3: the operators have overconfidence in their strategy and neglect or do 
not trust any information such as alarms



• Perseveration (Neisser, 1895!): the inappropriate repetition or
continuation of an earlier response after a change in task
requirements
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rTMS:
Para et al (06)

Emotion/stress
Simpson et al (00), Quin et al. (09)
see Lachaud (15), Causse et al (13)

Fatigue/time on task
See Borragan (16) Smith et al (99,05)

Normal aging/brain atrophy:
Kalpouzos et al (11), Kennedy et la (13) Low demanding task 

Goldberg (98), Harrivel, (15), Durantin et al (14)

High demanding task, Durantin et al (14)

 Goldberg (98)

Brain lesion:
Milner(63) 

MPTP 
injection
Luciana(01) 





 « PILOT VISION »  STUDY



§ Participants
– 10  European airline pilots (8 pairs of Captain + First Officer)
– PF: mean age = 41,6 years; flight experience = 8900hours

§ Experiment: Each PF flew 1 unstabilized approach to Hamburg airport, begining at 
approx. 50 NM

§ Unstalibilization due to strong tailwind conditions, resulting in a runway change that 
shortened the distance to touchdown by 25 NM

§ Full auto-flight system function available (AP + FD + A-THR)
§ Landing was impossible (Go-Around)!



50 % of participants (PF) persisted in an erroneous landing
decision!!!!



Unstabilized approach impact ocular behavior


