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]
Context

Non-driving-related task (NDRT) during delegated driving

Looking out
. the window Watching
Reading - 8- video

Regaining control
of vehicle

Engaging in NDRT Processing an auditory
alert / pre-alert

Kyriakidis et al. (2015)
Souche & Wilson (2022) Janssen et al. (2019)
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Context

Auditory alert and attention

m Relevant to driving

< —

The auditory -
alert

Irrelevant to the ongoing NDRT

The alert must capture attention and redirect it away from the NDRT

’P How drivers performing an NDRT process task-irrelevant sounds
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Context

Attentional processing of task-irrelevant sound

Passive auditory oddball
Papanicolaou & Johnstone (1984)

¢ ¢ « < «

{: Standard

Isolating brain response to task-irrelevant sounds — Event-related potential
Brain’s electrical response time-locked to a given event (Luck, 2014)
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Context Objectives

Tasks modulate attentional processing

;!
Task N P3a, Novelty P3, RON
difficulty
7 — \
Cognitive Residual
workload ﬁ—» attention
/' —d
Task Results are inconsistent across studies
engagement

Aim:

() Determine how different naturalistic tasks and level of engagement impact the processing of
unexpected task-irrelevant sounds

Miller et al. (2011) Jaquess (2018) Ghani (2020) 5



Method
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Results

P3a

Change detection — N1

N1/MMN RON

N1l at Cz Engagement +
(94-134 ms) /// Engagement —
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Video Reaaing Observation

Error bars: 95% within-subject Cls 7
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Results

P3a

Involuntary attentional capture - P3a
P3a at Cz Engagement +
(250-290 ms) ~/// Engagement —
*

Effect of Task

.
% -

capture (P3a) for Video
than and Observation

Amplitude (uV)
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Novelty P3 at Fz
(328-368 ms)

Novelty processing — Novelty P3
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Results

P3a

Attentional reorienting to the task - RON

N1/MMN RON
RON at Fz Engagement +
(448-488 ms) /// Engagement —
1.0 ' k3 .
k%
0.5

Effect of Task
0.0+ gLy

p=.001, D= .68

Reduced reorientation
(RON) for Video than for
Reading and Observation

N\
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N

=1.51

Video Reading Observation

Error bars: 95% within-subject CIs 10



Its

Perceived task engagement

engaging, Observation as

Video rated as the most
the least
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Perceived workload — NASA-TLX

NASA-TLX score
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Mental demand

Averaged across Engagement + / —
P Video mmm Reading mmm Observation
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Temporal demand Frustration

Error bars: 95% within-subject CIs

Results

Effect of Task

Mental demand, temporal demand
and frustration:

all ps < .048, np2= from .08 to .44
Effect of Engagement

All dimensions except Frustration
all ps <.047, np?=from .10 to .43

Video rated as the most time-
pressured task
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Discussion and perspectives

Video: less attentional capture = less need to reorient

* No evidence of higher cognitive workload

« Possibly linked to time-pressured task and engagement

Implication for delegated driving:

May keep driver more focused on the ongoing task
and less sensitive to task-irrelevant

]
Discussion

Next steps:

Could this also affect driving-relevant
alerts and take-over ?
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