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Introduction

Objectives
• Identify the gap within the literature about the influence of 

cognitive load on driver performance in the automated 
driving context.

• Focus on drivers’ attention and takeover performance 
in SAE Level 2 and Level 3 automation context3.

• Follow the guidance for conducting systematic scoping reviews4

• Database (Jan-May 2024) - Scopus, IEEE Xplore, ACM Digital
Library, and SAE Mobilus

• Search terms (in title, abstract and keywords) - (“Automation”
OR “” Automated” OR “Autopilot” OR “Autonomous) AND
(“Driving” OR ”Driver”) AND (“Cognitive” OR ”Mental”) AND
(”Load” OR “Workload” OR “Distraction” OR ”Demand”)

• Requirements - peer reviewed journal article, conference paper
and technical paper, written in English and without year limit.

Results	&	Conclusions

Methods Results

Methods

• The first author is funded by a China Scholarship Council-University of 
Leeds Joint Scholarship.
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• Typically, cognitive distraction occurs when drivers 
divert their cognitive resources away from driving to 
competing activities, while cognitive load refers to the 
amount of cognitive resources demanded from drivers by 
activities1,2

• The influence of cognitive load caused by non-visual-
manual activities (e.g., hands-free phone call) on driver 
performance has aroused much debate.

• Research on manual driving suggests that cognitive load 
impairs driver performance relying on cognitive control, 
but leaves automatic performance unaffected2

• The influence of cognitive load on driver performance in 
the automated driving context is less understood and 
there lacks a review of available literature.

• Cognitive load narrows drivers’ visual attention5,6,7 and impairs 
detection of peripheral targets8,9,10 during automated driving.

• Cognitive load causes lower TTC7,11,12 and reduced steering 
response13,14,15 during takeover (e.g., the standard deviation and 
maximum value of steering wheel angle become lower)

• Cognitive load barely affects reaction time5,7,12,13,15,16,17,18,19,20, 
longitudinal / lateral acceleration7,11 and crash rate7,12,15,21 during 
takeover.

N-back

• Takeover scenario focused on lead 
obstacle collision with takeover request 
(TOR), which is likely to induce automatic 
reaction and may underestimate the 
influence of cognitive load2

• More research in different takeover 
scenarios is warranted (e.g., silent failure 
without TOR, overtaking scenario)

I. Analysis of human participant 
data

II. Focus on SAE L2 or L3 
automation

III. Focus on the impact of cognitive 
load (as independent variable)

IV. Focus on cognitive load from 
non-visual-manual tasks

V. Compare conditions with and 
without cognitive load

VI. Focus on drivers’ attention and 
takeover performance

Inclusion Criteria

I. Review, work in progress, 
theoretical paper etc.

II. Focus on manual driving, 
UAV, other automation etc.

III. Consider cognitive load as 
dependent variable (e.g., 
interface assessment)

IV. Examine cognitive load of 
visual-manual task

V. No comparison with no-
cognitive load baseline

VI. Focus on subjective 
measurements etc.

Review Process
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and L3 automation context (middle)
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* The width of the bands represents the amount of relevant literature.


