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Preface

Simulation continues to be a growth area in transportation human factors.
From the long pedigree in aviation for pilot training, the use of simulators
has since widened to cars, lorries, motorcycles, trains and ships, with appli-
cations ranging from empirical studies in the laboratory to the latest training
techniques in the field.

Much of this growth seems to have occurred over the last 20 years. Two
decades ago, the use of simulators in automotive human factors research was
just gaining traction, with several laboratories having driving simulators of
varying levels of fidelity. The first editor recalls his early experiences in this
field using half a car connected to a computer running bespoke driving sim-
ulator software. (It was the front half of the car, fortunately.) Meanwhile, the
rail and maritime transport modes had yet to really take advantage of simu-
lators for research or training.

That situation was changing by 2004, when the UK Ergonomics Society
(now the Chartered Institute of Ergonomics and Human Factors) convened a
one-day conference that emphasised the diverse nature of simulators across
the transport modes and demonstrated the popularity of this method for
both researchers and practitioners. Today, simulators are being increas-
ingly used within transport organisations to support operator training and
performance assessment (particularly in rail and maritime), whilst growth
in research is reflected by a noticeably increasing publication count where
simulation is the primary research methodology (especially in automotive
human factors).

Such progress has, of course, run in parallel with developments in both
software and hardware technology. The availability of lower-cost personal
computer (PC)-based technology has made (and continues to make) sim-
ulation a more widely accessible and affordable tool for both training and
research worldwide. Whilst some laboratories showcase the higher-end
motion-based simulators, there are many more research programmes using
commercial and off-the-shelf (often PC-based) simulator systems.

Whilst the use of simulators in transportation human factors continues to
grow, we feel that it is not accompanied by a similar expansion in the knowl-
edge and expertise required to develop and use such systems. This book
aims to fill that gap by drawing together current trends in simulator use for
both research and training in the road, rail, air and maritime sectors.

The book is designed to appeal to a broad audience of transport research-
ers and practitioners across academia and industry who focus on human
factors and performance assessment. The chapters, from a selection of inter-
national experts in their field, discuss traditional uses of simulators in trans-
port (such as pilot training and automotive research) as well as less common
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X Preface

applications (including driver training and rail research). The material focuses
on simulator use rather than simulator development, but there is informa-
tion in here that can help those looking to develop a functional requirements
specification for a simulator. It is not intended as a handbook, but as a source
of literature and case studies as well as a means for sharing experiences and
lessons across the transport domains. By bridging research and practice in
all of the transport modes, readers will have an accessible overview of the
latest simulator techniques and studies across the gamut of transportation
human factors.
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1.1 Advance of Transport Simulators

Simulators are vital tools in transportation human factors. From empirical
studies in the laboratory to the latest training techniques in the field, simula-
tors have been offering benefits to researchers and practitioners across the
transport modes for many years.

The story of simulators in transport begins in aviation, where they
originally evolved as training tools that allowed aircrew to experience
aspects of flight operations and systems without actually flying real air-
craft (Stedmon et al. 2012). The earliest flight simulators were developed
in the interwar years as a cost-effective means of training military per-
sonnel when real aircraft were not available or were in short supply. This
approach then migrated to civil aviation for commercial pilot training
with the development of multimillion-pound simulators that we are per-
haps more familiar with and that are now used regularly for routine and
refresher training.

Nowadays, simulators are common across many transportation modes.
Along with technological developments and the rise of powerful com-
puter processing capabilities, there have been significant investment and
expansion of simulators specifically for automotive, rail and maritime
applications. Nevertheless, the evolution of these simulators has pro-
gressed along largely independent paths that have led to many different



