Stress and complex environment

• Pilot / Flight management system interaction that can affect pilot performance in critical situations (Sarter & Woods 1994) • Degraded situations of flights (temporary dysexecutive syndrome) potentially source of air crashes (Dehais 2003).

• Operators of Complex Plants (Cacciabue 1988) • Neuroergonomics: opportunities and challenges of merging cognitive neuroscience with cognitive ergonomics (Sarter & Sarter 2003) • Neuroergonomics: the brain at work (Rizzo et al. 2006) Role of emotion on cognitive performance: cross-fertilization between neuropsychology and ergonomics 

Executive functions (EF)

Implemented by multiple areas: p.c. (in particular dorsolateral p.c), anterior cingular cortex, striatum, cerebellum (Kramer et al. 2002 ;Gazzaniga et al. 1998) "Orchestra director" of the brain: motivation, production, decision-making, control and evaluation (Lezak, 1994) of goal oriented actions. In particular during new situations Three main executive processes: update, shifting and inhibition (Miyake 2000) Introduced in neuropsychology by the concept of dysexecutive syndrome (Baddeley et al. 1998) Can be depleted by traumatic brain injury (Cicerone et al. 2006), Alzheimer (Waltz et al. 2004), Parkinson (Elias et al. 1999)… 

Links between emotion and cognition

Goal of the study

To propose an ecological and well controlled protocol allowing to clarify the ambiguous links between emotion and executive functions

• To measure the variations of the performance generated by the presentation of emotional stimuli

• To record the activity of the autonomous nervous system to guarantee the effectiveness of the emotional stimulation

General hypothesis

The emotional

The emotional induction has an influence on induction has an influence on the executive the executive functions functions

The The impact of impact of the the emotional emotional stimuli stimuli is is not an not an attentional attentional one one

The The emotional emotional stimuli stimuli lead lead to modifications of to modifications of the the autonomous autonomous nervous nervous system system Experimental protocol An ecological task that strongly involves EF.

-> fill the bottom tank as quick as possible by controlling with on/off valves the water flowing by gravity through a network of tanks and pipes and avoid as much as possible overflowing the intermediate tanks.

Measurements :

• Loss of water

• Time to achieve the task

• Strategy

Déductive Task

Inspired by Natsopoulos et al. (1997) Evaluation of deductive reasoning abilities -> Choose among the 3 suggested solutions the one that allows to conclude logically Measurements :

• % of good answers 

Evaluation of visuomotor abilities

-> To hit as fast as possible a target displayed succesively at random locations Measurement :

• Velocity index Cardiac rate/pressure Cardiac rate/pressure 

  Emotions • A physiological change in response to a stimulus (external or internal), including three main components: subjective experience, physiological answers and behavioral expressions (Scherer 2000) • Two essential dimensions: valence and activation (Izard 1993) • 6 basic emotions: Anger, Fear, Surprise, Disgust, Enjoyment and Sadness (Ekman 1984) • It is distinguished from mood by its brevity •Discovery of the "limbic lobe" by Broca (1878)•James Papez (1930) described a "system of the emotion" located in the medial part of the brain •Definition of the "limbic system" byPaul Mc Lean (1952) 

  conveyed by facial expressions and prosody. Neutral Semantics • Credibility of the comments • Intensity of facial expressions quantitatively controlled • Easy control of visual characteristics such as the luminosity • More ecological than static images • Displayed at the periphery of the screen during critical periods in dynamic reasoning task • Intercalated between syllogisms in full screen for the deductive task

  

Pupillary

Pupillary diameter diameter : :

In the positive condition, In the positive condition, increase in the average increase in the average pupillary pupillary diameter diameter compared to the baseline compared to the baseline (Friedman p < 0.01). In (Friedman p < 0.01 Thanks for your attention