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Common measures: 

ü Subjective (questionnaires) 
 

ü Objective behavioral (performance: accuracy and response time; oculomotor 
behavior)  

ü Objective peripheral (autonomous nervous system, e.g. cardiac) 
 
 

Ą INDIRECT 
 

Neuroergonomics  

 

Faros 

Tobii 
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New cerebral imaging methods for direct measurements of the 
CNS, and possibly online in ecological settings/real life.   

 
Å Neuroscience applied to the study of humans at work 
Å Direct assessment 
Å New approach 

 
 

 

Neuroergonomics  

Neuroergonomics 
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Neuroergonomics  

 

Traditional		
Neuroimaging	

Wearable	
Neuroimaging	

Mobile	
Neuroimaging

Ultra-mobile	
Neuroimaging

Highly	controlled	&	
restricted	settings

Low-fidelity	simulator	/	
office	settings

High-fidelity	simulator	/	
realistic	settings

Actual	task	/	
real	settings

Neuroergonomic	Research	Spectrum

Future	Neuroimaging
Continuous	&	
ubiquitous	in	daily	life

Dehais & Ayaz (2019). In Neuroergonomics. 
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Neuroergonomics  

 

MENTAL STATES  

(e.g. mental fatigue, 
workload, attentional and 

affective states) 

Fundamental  end : 
Understanding humans at 

work 

Applied end:  

Improve both safety & 
performance 

Fixed offline/online   

tool complimentary to 
subjective and behavioral 

measures 

Adaptive online  

interaction/environment 
adaptation 

2nd  focus:  

Closing the loop  

1st  focus:  

MSM  on single 
operators & dyads  
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Mental State Monitoring  

How to perform mental state monitoring on single operators and dyads? 

Mental states: cognitive & affective 

Estimation 
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Mental State Monitoring  

Signal acquisition 

Preprocessing Feature extraction Translation 

Processing pipeline 

Expert, manager 

Complimentary tool 

EEG, ECG, eye-tracking, é 

Filtering, signal conditioning, é HR, HRV, blinks, band power, ERPs, é 

Classification, regression, é 
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Mental State Monitoring  

Signal acquisition 

Preprocessing Feature extraction Translation 

Processing pipeline 

EEG, ECG, eye-tracking, é 

Filtering, signal conditioning, é HR, HRV, blinks, band power, ERPs, é 

Classification, regression, é 

1st step: MS characterization based on the 

features, using statistical analyses & óexpert eyeô 

Expert, manager 

Complimentary tool 
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Inattentional deafness 

 
 
 

Mental State Monitoring Ą single operator  

 



ISAE-SUPAERO   2019  9 

Inattentional deafness 

 
 
 

Mental State Monitoring Ą single operator  

 

ü Goal: Elicit inattentional deafness in a full motion simulator Ą due to working memory limit 

or visual dominance? & processing stage? 

 

ü Experimental design: 

Å Control condition: Level flight with visibility & good weather  

Å Stress condition: Landing task with no visibility, winds, alarms & smoke in the cockpit 

Å Secondary task: classical auditory oddball paradigm (280 pure tones; 20% of targets: 

70; 1100 Hz vs 100 Hz). 

 

 

 
 

 

 

 

 

 

 

 

 

 
Dehais, Roy & Scannella, S. (2019). Inattentional deafness to auditory alarms: Inter-individual differences, 

electrophysiological signature and single trial classification. Behavioural brain research, 360, 51-59. 

Frédéric Dehais, Sébastien Scannella  
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Inattentional deafness 

 

Mental State Monitoring Ą single operator  

 

Before main task: 

 

N-back task Spatial audiovisual conþict task.  
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Inattentional deafness 

 

Mental State Monitoring Ą single operator  

 

Data acquisition 

- 13 healthy male pilots (mean  age = 26.3  years,  SD = 5.2; þight experience = 

81.1 h, SD = 43.8), students at ISAE-SUPAERO 

 

- EEG Biosemi 32 active, Ag/AgCl, 512 Hz, reference & ground on the mastoids 

 

 



ISAE-SUPAERO   2019  12 

Inattentional deafness 

 

Mental State Monitoring Ą single operator  

 

Behavioral results 

ü Alarm detection accuracy: Control 99% / Stress 53.61% Ą inattentional 

deafness 

 Scenario eǟect over the oddball auditory target detection.  

 (t = 15.73, p < 0.001, 

Cohenôs d=-6.44)  



ISAE-SUPAERO   2019  13 

Oddball accuracy function ofé 

Mental State Monitoring Ą single operator  

 

p < 0.05 
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Mental State Monitoring Ą single operator  

 

Target Hit vs Miss 
Control vs Stress 

EEG: Event-related potentials (elicited by the sounds) 
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Cooperation 

 
 
 

Mental State Monitoring Ą operator dyads  

 

Quentin Chenot, Kevin Verdière, Christophe Lounis 

Å Technical challenge in itself 
Å Interest in aeronautics 
Ą Identical markers in multi-operator settings? 
Ą Impact/interaction cooperation & workload 
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Mental State Monitoring Ą operator dyads  

Cooperation & workload, MATB, cardiac synchrony  

Verdière, Albert, Dehais & Roy (submitted). IEEE Transactions Human-Machine Systems 

156760790.MOV

