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Leeds Advanced Driving Simulator

w

In Britain…this word generally means a young male.
However in modern Britain this word has come to mean

someone who engages in typical testosterone-driven behaviour

such as drinking, sport and having a laugh with
mates

(LADS)



Driving Simulators for Human Factors 
Research 

Innovative   Reliable    Repeatable  Controllable  Affordable   Ethical



University of Leeds Driving Simulator
(UoLDS) and Virtuocity
• Driver fatigue 

• Driver distraction (EU projects HASTE and 
AIDE, UK project FORWARN): In-vehicle 
systems, differences between auditory and 
visual distraction 

• Vehicle automation: effect on drivers (UK 
project EASY, EU project Citymobil1, AdaptIVe, 
L3Pilot)

• Vehicle automation: interaction of pedestrians 
and other road users (Citymobil2, InterACT)



Driver behaviour/road safety research

and Field Operational Tests  



Example of a (semi) successful story

• Driver distraction leads to crashes

• 20+ years of simulator-based research (plus observational, 
epidemiological etc.)
• Poor lateral and longitudinal control (Jamson & Merat, 2005; Kountouriotis & 

Merat, 2016)

• Slower reaction time to hazards and lead vehicle braking (Caird et al., 2008; 
Horrey & Wickens, 2006)

• Lower situation awareness (Kass et al., 2007)



Not all distractions are equal

Baseline Non-visual (cognitive)

Visual task

VISUAL NON-VISUAL

Standard Deviation of Lateral Position 

Jamson & Merat, 2005 Victor et al, 2005



But then in the real world…

• Hands-free phone conversations have a “protective” effect. 

• Driving during a hands free phone conversation 10 times safer than free 
driving (Victor et al., 2015). 

?? Simulator validity, realism, risk perception, etc. ??



Effect on policy and behaviour? 

Ban on hands free and hand-held ‘phones
Ban on hand-held only



Possible solution to distraction?



My least favourite quote

Automation doesn’t necessarily eliminate 
the role of humans or the error…

it just changes it (Lee, 2018)

(and sometimes confuses it!)

“93% of accidents are caused by human error”



Testing and Automated Vehicles



My favourite…

“If you are not embarrassed by the first version of
your product, you’ve launched it too late”

Reid Hoffman (Co-founder, LinkedIn)

Unintended consequences of technology
Facial recognition
Automatic Number Plate Recognition

Machine learning and software errors 

Humans
 distractions/boredom/loss of skill/

incorrect mental model/optimism bias…….

Dr Angus Hervey



Lessons from Aviation and Medicine

• A change in culture is needed

• The slow and boring stuff!

From “move fast and break things”

 Ethical. “first do no harm”

 Checklists, training, test test test

https://scientifist.com/timeline-pharmaceutical-drug-development-idea-market/

~12 years



Driving simulators are cool again!



Sample of results from our 
studies at Leeds

SAE Level 2 Automated Driving



 

Manual Semi automated Highly automated 

   

   

 

Longitudinal Lateral  

Merat , et al., 2014b

Where do drivers look?

Loss of situation awareness – are “Out of the loop”



Simulating the “out of the loop” phenomenon



Design

Uncertainty Alert, NOT 
Take Over request

Innovative   Reliable    Repeatable  Controllable  Affordable   Ethical

NO FOG LIGHT FOG

HEAVY FOG HEAVY FOG + QUIZ



Simulating the “out of the loop” phenomenon
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NO FOG LIGHT FOG

HEAVY FOG + QUIZHEAVY FOG

NO FOG LIGHT FOG

HEAVY FOG HEAVY FOG + QUIZ

In the three second period 

after the manipulations 

ended, there were no 

differences between the 

OOTL manipulation groups 

for Horizontal or Vertical 

Gaze Dispersion
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Transition time not the same as safe and 
effective control
• Transition: Responses/reactions

(e.g. touching steering wheel, 
or braking) in little as 3 seconds

Louw et al, 2017Louw et al., 2017



CityMobil1 project: Do they react in time?

Merat , et al., 2014

Inaccurate mental model: Who’s in charge? 



“Automation expectation mismatch” –
incorrect mental model



Using driving simulators to create better AV 
controllers
• Geo-specific database 

incorporating Aimsun

• Different levels of risk

• Different ages, different 
personalities

• What are the similarities/
differences between sim
and test track?



AV research using pedestrian simulator 

• Questionnaire (N = 664)

• Would like some kind of communication (external HMI)

• Understanding AV’s intentions (and vice versa)

• Most important: has it detected me?

Merat et al., 2018



“Limitations” of simulators

• Simulator sickness – road 
environment plays a big role

• How much on urban roads? (e.g. 
Papadimtriou et al. 2015: 45 studies 
on distraction, mostly rural/motorway

• Simulator fidelity/ecological validity 
etc. – risk perception, reality, 
immersion?



Forthcoming challenges:

• How do we measure human performance when the machine is in 
charge?

• Scenario development that goes beyond simple reaction time tasks

• Longitudinal studies – designing for incidents we do not know about

• Moving away from obsession with time for “transition of control”

• Human factors aspects related to the “safety driver”

• Human factors of “teleoperation”

• Understanding the consequence of being “Out of the loop” and how HMI 
can help

• Don’t forget the excluded
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