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Division 13 of the International Association of Applied Psychology

The what, the how, and the why of road safety

Understand Predict Change

(adapted from Rothengatter, 2001)
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Research Methods

« Simulators (driver, pedestrian, cyclist etc.)
* Instrumented vehicle

* Eye tracker

* Psychotechnical assessment

» Psychophysiological measures

 Implicit measures

 Self-reports

* Observations et al.
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Factors — Road Traffic Crashes | OF LEEDS
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Systems Theory Approach

* Vision Zero in Sweden;

* National Road Safety Strategy: A rider
2011-2020 in Australia;

Micro
« Sustainable Safety in the Meso
Netherlands; Ex0

 and Tomorrow’s Roads: Safer for
Everyone in the United Kingdom

/ Macro



Traffic Culture

Infrastruc-

Population, climate, National culture;

economy, history, national safety culture
geography, nutrition

Aggregated economic
cost, population lost

Govermment
j tra?ﬁivrimlw:ﬁn;ﬁs- Basic assumptions/ o A
S © e ' beliefs; attitudes; i Fatalities, injuries,
g public awareness; io ’ ceienforce | =5 accidents per
= tcal climate perceptions related to ment -
i traffic climate | exposure or per capita

N

. Evaluation;
Community; road monitoring; Fatalities; injuries;
users; organizations accidents per city or

schedules;
oricing company

' Age; sex; personality; Individual values; Accidents, injuries,
motives; perceptual- 3 norms reltaed to ' ; offences
motor abilites | personal safety |

Feedback/ Reinforcement

A General Traffic (Safety) Culture System (G-TraSaCu-S)(Ozkan & Lajunen, 2015)
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Road Traffic Crashes
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N
Outcomes/
conseguences
(e.g., crash)
J

Basic Horizontal Model (Lajunen, 1997)
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Road Traffic Crashes

{Rider skills }\

Rider }
behaviours
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Rider Skills
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Unsafe
acts

Inter)ded Unintgended
l action l action _~Errors

Violations Mistakes Lapses Slips
NoUiling Rule-based
Exceptional Memory failures Attentional failures
Knowledge-based
Sabotage

Taxonomy of Unsafe Acts (Reason, 1990)
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* Visual, manual, cognitive distractions
« Smartphone use (hands- free or held?)
« Cognitive distraction or cognitive load

« Technology as a distraction or as a solution
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Distal Factors — Anger

« Anger as a trait or a state
* Anger and road rage

What triggers of anger among N
riders r ¢ o

)
o
* How to express anger? J
What would you do?

N
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Distal Factors — Stress

e Stress:
Trait or State? @ -
Due to ...? o @

* Decision-making and reaction time



Behavioural Change

Transtheoretical Model
(a.k.a. Stages of Change)

{ Maintenance \}

, {Precontemplation

[ Contemplation J

{ Action I Determination \}

Prochaska & DiClemente, 1984
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Stage Model of Self-Regulated
Behavioural Change

OF LEEDS

(" X N O N\ N
Emotions anticipated
with goal progress i
Salient social Personal norm 3 . . 3 Behavioural S Implementation New
norms | fis intention intention intention behavior
) 4 7
Negative emotions T T
¢\ Perceived goal Attitude toward and Action planning Recovery self-
feasibility perceived e efficacy
Perceived behavioural control Cognitive planning
responsibility over alternative
behavioural change Maintenance self-
*‘ strategies efficacy
Perceived negative
consequences of
own behaviour
L Predecision ) Preaction Action Postaction

Bamberg, 2013
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Future of Transportation
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Virtuocity
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Working with communities and businesses
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Human Factors and Safety Group @ITS

Virtuocity is developed and managed by the Human
Factors and Safety Group. We are a group of:
Psychologists, Ergonomists/Human Factors experts,
Engineers, Computer scientists/ Computer vision experts,
Industrial designers: our mission is to study:

44 members - 21 Nationalities!

4 Professors
3 Associate Professor
1 Lecturer

4 Visiting Researcher/Professor

7 Postdoctoral Fellows

4 Dedicated Software Developers
1 Project Manager

20 PhD researchers

User Behaviour and Interactions with “new
technologies” in transport

UNIVERSITY OF LEEDS

Institute for Transport Studies
Celebrating our 50" anniversary
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Current Research Areas

Visual

Computer

Interactions attention, Road Safety Applied .
of other road distraction and culture and Behavioural User Comfort ! V'?é?nhﬁnmdalr\‘/”‘
users with driver state Driver Modelling in AVs interactions
Avs monitoring Training (Interactions) With Avs

(AV & Manual)

UNIVERSITY OF LEEDS

Institute for Transport Studies
Celebrating our 50" anniversary
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Our Impact:

* Provide evidence to support regulatory changes to
improve transport safety standards

 Understand how user behaviour is impacted under
certain conditions to improve transport safety

Bring human-centric development into transport
systems to enable the swift development and
Integration of new transportation methods

Bird's eye view mapping 3D bounding boxes, speed detection, and angular trajectory estimation

N : 1 o “ .’;‘_ :-_ . ' ﬂ”!- -, ,‘;
*  Provide an opportunity to explore scenarios in " - Al
conditions not possible in the real world el el
«  Support the development of current and new
technologies/ new infrastructure



Working with communities and businesses
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Virtuocity@Leeds

« Human in the loop simulation centre

« A 30-year track record

 Research focused team, funded by UKRI, EC
and commercial project work

What we do:

Human Factors Applied

and Safety

In-House Software
Development

Behavioural
Modelling

Regulation and Computer Vision
Standards and Machine

(IS0, BSI, UNECE) Learning

Transport and
Road Planning
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Driving Simulator Our Cu rrent FaC| | |t|eS HIKER: CAVE-based ped

Working with communities and businesses
to design the city of the future

VIirtuocITy

A centre for city simulation

Static Simulators &

VR/AR Suite

Machine Learning Cluster

r . Development of enabler systems for
‘ x \\ Autonomous vehicles including:

o driver behaviour modelling
. human-machine interaction,
« road users activity prediction

< 7 \ ]
/~ \§ . Road perception
i
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PARTICIPANTS REQUIRED FOR A NEW
DRIVING SIMULATOR STUDY

Drivers between 21 - 65 years old

Would you like to help us understand human driver behaviour in different
scenarios to support the development of automated vehicles? We are now

- y " " ot P . = = i
Enhance drivers’ experiences with ADAS technologies. s Siues, s, mee - w0 suesere v
The study will take approximately 60 minutes. As a thank you, you will receive

£20 upon completion of the study.

Scan the code below and complete a quick questionnaire to check if you are
eligible to participate and register your interest.

Possess a vehicle that has been manufactured within
the last three years and have owned it for a minimum
of six months.
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Working with communities and businesses ~

" 7:) dejw\‘\he city of the hrmun ﬁ
UNIVERSITY OF LEEDS X255 I/ it
DRIVING SIMULATOR ' UNIVERSITY OF LEEDS
INVESTIGATING DRIVER BEHAVIOUR IN A SAFE AND CONTROLLABLE RESEARCH ENVIRONMENT AVc eInt;tf ol:/lc 9 s|Cm uII IOY I nstltute for Tra nsport Stud |es
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