Preface

This book focuses on the continuum-based modelling of cardiac electri-
cal activity from the cell level to the body surface and back again — the
so-called forward and inverse problems of electrocardiology. The work pre-
sented here is the result of many years of teaching and research experience.
Andrew Pullan has taught and performed research in this area for nearly
two decades, whilst Martin Buist and Leo Cheng both completed their
doctoral studies in the field and continue to extend this work as academics
and professional research scientists. In this book it is not our intention to
exhaustively review the forward and inverse problems of electrocardiology,
but rather concentrate on the approaches we have used in each of these
problem areas and to present them in some detail.

The modelling presented herein is the result of many man-years of de-
velopment. While this text reflects the authors’ own work, these areas have
also benefitted from the contributions of a number of individuals. Thus,
while the authors take credit for actually getting this book to print, many
people must be acknowledged for their input.

Firstly, this book arose from a lecture on cardiac modelling given by
Andrew Pullan at the Oak Ridge National Laboratory (ORNL). Thanks
must therefore be given to Dr Leonard Gray (long time boundary element
sounding board for Andrew Pullan) of ORNL for the invitation to present
this work. Thanks also must go to the anonymous member of the audience
who initiated the publishers’ approach to us.

Particular thanks must go to Peter Hunter and Bruce Smaill for begin-
ning the cardiac modelling work at Auckland, and their continued involve-
ment and vision associated with this work. We also gratefully acknowl-
edge the following list of people who have been associated with CMISS,
the Auckland heart model, and the cardiac electrical work during the au-
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thors’ tenure: Shane Blackett, John Bodley, Chris Bradley, David Bullivant,
Richard Christie, Darren Hooks, Ian LeGrice, Martyn Nash, David Nick-
erson, Poul Nielsen, Nicolas Smith, Gregory Sands, Carey Stevens, Karl
Tomlinson, Mark Trew. We would also like to particularly note the con-
tributions of John Bodley and Greg Sands to the inverse modelling work,
and Chris Bradley and Karl Tomlinson to the work involving the derivative
boundary element method.

Thanks must also go to Huia Burt and Denis Loiselle for their editorial
help. Thanks also to those that helped supply some of the images and
references included herein — Gerald Fischer, Bernhard Tilg and their co-
workers, Rob Macleod, Andrew McCulloch and Natalia Trayanova. The
work on the inverse problem has benefitted from discussions with many
colleagues over the years. In particular, the contributions of Fred Greensite
and Geertjan Huiskamp are warmly acknowledged.



