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Neuroergonomics

Common measures:

U Subjective (questionnaires)

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

U Objective peripheral (autonomous nervous system, e.g. cardiac) (/—~_ _—

A INDIRECT
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Neuroergonomics

Neuroergonomics

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

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

cience ;, MONITORING PILOTS' BRAIN
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Neuroergonomics

Actual task /

real settings Future Neuroimaging
High-fidelity smulator / Continuous &
realistic settings Ultra-mobile  ubiquitous in dally life
Neuroimaging
Mobile
Neuroimaging
Low-fidelity smulator /
office settings Wearable
Neuroimaging
.Traditional i
Neuroergonomic Research Shectrum

Neuroimaging

Highly controlled &
restricted settings
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Neuroergonomics

MENTAL STATES

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

1st focus:

MSM on single
operators & dyads

2nd focus:
Closing the loop
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Mental State Monitoring

Mental states: cognitive & affective

Estimation
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Mental State Monitoring

Processing pipeline

Filtering, signBdR, cbRW¥jtbbnnkyg, Band power,
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Signal acquisition ]

EEG, ECG, eye-tracking, &
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Expert, manager
Complimentary tool
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Mental State Monitoring

Processing pipetrg

| 1 |
I [ Preprocessing H Feature extraction Translation ] I
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Cl aspbpi ficati on

Signal acquisition ]

EEG, ECG, eye-tracking, &

Expert, manager
Complimentary tool

1st step: MS characterization based on the
features, using statistica
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Inattentional deafness
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) Frédéric Dehals, Sébastien Scannella
Inattentional deafness

U Goal: Elicit inattentional deafness in a full motion simulator A due to working memory limit
or visual dominance? & processing stage?

U Experimental design:
A Control condition: Level flight with visibility & good weather
A Stress condition: Landing task with no visibility, winds, alarms & smoke in the cockpit
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Inattentional deafness

Before main task:

Match [1] back

(left shift) LETTER SQUARES (right shift)
press when match occurs

N-back task

1>) Vieft/Aleft |

((’ Vright/A right~
(¢ V left/ A right |
‘)) Vright / A left |

Spati al

- Congruents

~ Incongruents

audi ovi
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Inattentional deafness

Data acquisition
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Mental State Monitoring A single operator

Inattentional deafness

Behavioral results

U Alarm detection accuracy: Control 99% / Stress 53.61% A inattentional
deafness

Scenario eaect over the oddball auditory target detection.
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Mental State Monitoring

Oddball accuracy functiono f é
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Mental State Monitoring A single operator

EEG: Event-related potentials (elicited by the sounds)
Target Hit vs Miss
Control vs Stress i 7 Group.pe
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Cooperation

Quentin Chenot, Kevin Verdiére, Christophe Lounis
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Mental State Monitoring A operator dyads

Cooperation & workload, MATB, cardiac synchrony
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