Emotional Detours: Oscillatory Signatures of
Emotion and Cognitive Load during
Simulated Driving

5th International Neuroergonomic Conference 2024

Katharina Lingelbach & Jochem Rieger
12.07.2024

Z Fraunhofer
[1:Xe}




Interacting Emotional and Cognitive Processes
Research Question
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Less Research in Naturalistic Environments Studying the Interaction of
Multiple Load Levels and Emotions!
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Interacting Emotional and Cognitive Processes
Bottom-Up and Top-Down Effects on Cognitive Resources
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Emotional speech

prefrontal control mechanisms
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Interacting Emotional and Cognitive Processes
Neurophysiological Basis
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Emotional speech

prefrontal control mechanisms
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Manipulating Multiple Cognitive Load Levels and Emotions
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Magnetoencephalography Study: Emotional Speech and Simulated Driving

Within-Subject Block Design with N, .., = 48 (M,

ge= 25.25 + 4.01)
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Preprocessing and Analysis Pipeline
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Oscillatory Signatures of Emotional Stimulation
Coping Mechanisms but also Social Cognition
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Oscillatory Signatures of Cognitive Load
Increased Visual Processing to Maintain Task Performance
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Normalized Scale [-1 - 1]

Fload(1, 205) = 10-21, p = 0.002 Emotion Effect:
FEmotion(Z, 205) = 2.58, p= 0.078 (n.s)

s there an Emotion-Cognition
Interaction?
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Benefit of Measuring Multimodal
Insights from Fixations on Region of Interest
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FEmotion(2, 203.98) = 4-64. p < 0.011 FEmotion(2, 199.18) = 4-84. p < 0.009
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Multimodal Evidence for the Interaction
Negative Emotional Conversations Matter

Emotion Effect Cognitive Load Effect Interaction Effect
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Gathering Socio-Emotional Information

Valence: FEmotion(2, 235)= 14.53, p < 0.001
F|oad(1, 235)= 16:04, p < 0.001
Effort: FEmotion(2, 235)= 7-87. p < 0.001
Fl 0ad(1, 235)= 30-99, p < 0.001

Finteraction(2, 235)= 426, p < 0.015
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Take Home Message

trigger specific processing modes to optimize information processing and the demand on
cognitive resources.

» a based gating mechanisms & lateralized processing
 fronto-temporal theta social cognition

When cognitive resources are available, task-irrelevant IS to neutral speech
because it may still contain potentially . When cognitive resources are scarce,
negative emotional conversation are more cognitively demanding compared due neutral speech.

Multimodal measures allow for coherent evidence and facilitate inference about underlying cognitive processes
in naturalistic (less controlled) scenarios.
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The End ;)
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