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INTRODUCTION

It is almost a decade since the first edition of Human Brain Function was conceived and planned.
It was a unique book in that it tried to set out the thoughts and achievements of a school, or more
accurately a laboratory working in the field of functional and structural human neuroanatomy.
Historically, it marked the border between the application of tracer-based methods to brain
imaging, exemplified by the PET technique of local blood flow mapping, and the blood oxygen
level dependent (BOLD) technique based on magnetic resonance imaging (fMRI). The concept
of a ‘group’ book was comparatively unusual in the biosciences where the tradition of the
solitary scientist (often assisted by ‘juniors’) was still the dominant ethos. The evolution of
human brain mapping depended on much diverse expertise from mathematics and statistics,
through physics and biology to neurology, neuropsychiatry, and neuropsychology. The realisa-
tion of this dependence on the expertise of many individuals from many disciplines motivated
the principal investigators to create a laboratory environment that was collegiate, interactive,
collaborative, and also amicable. That laboratory emerged from the Medical Research Council’s
Cyclotron Unit and was incarnated in the then nascent Wellcome Trust funded Functional
Imaging Laboratory, known as The FIL. The first edition marked the emigration of that group
from the MRC CU to the FIL and represented the beginning of a new enterprise focussed on
understanding the functional and structural architecture of the human brain and methodological
developments that supported the achievement of that mission. The beginnings of statistical
parametric mapping (SPM) were already described, but the advances made possible by fMRI did
not make it into the first edition.

This second edition, like the previous one, is written exclusively by members of the FIL, past
and present and long-term collaborators. The chapters are knit together like a book rather than a
series of reviews. In that sense the book remains a ‘personal’ reflection on the state of our
knowledge of how human thinking, feeling, and action are instantiated in the brain. However, the
methodological advances of the last 6 years that include event-related fMRI, massive improve-
ments in image acquisition and pre-processing and an escape from the relative constraints of
classical inference are huge. These combined with a courageous, sometimes foolhardy wish to
attack interesting problems that include consciousness, free will, and feelings make it possible
that the book is becoming perhaps too big for its boots. We think this may be the last time we
can put together theory and application in a single volume, even though they would be focussed
by a common mission.

The book is now organised in sections, edited by each of The FIL’s Principal Investigators
who have promoted their component of the common programme. The theory and analysis
section edited by Karl Friston, abetted by John Ashburner and Will Penny, is entirely up to date
and gives readers an approachable and yet professional overview of all that is possible with
modern imaging of brain structure and function. The adoption of a common analytic approach
internationally, though sometimes in different guises, means that this section contains contrib-
utions from ‘honorary’ FIL members who have worked with Karl in the context of developing
and supporting SPM. Chris Frith tackles the roles of the frontal lobes including mechanisms for
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attention and control of action and the relevance of these mechanisms to understanding the
neural correlates of consciousness. Cathy Price continues her revision of the psychological
theories of the organisation of human language by marshalling more and more experimental
evidence that challenges older theories based purely on behavioural observation. Ray Dolan
explores the difficult areas of feeling, emotion, and their interaction with memory and cognition
and provides many new insights that complement the explosion in knowledge in this area that
has occurred in animal and basic biology. Semir Zeki explores the visual world that has become
his unique domain and extends our understanding of why it constitutes such a paradigmatic
sensation in the history of neuroscience. He approaches the problems with his usual panache and
delight in intellectual exploration through controversy. I deal with action and sensation with
an ever-vigilant eye on implications for recovery of function and mechanisms underlying
this phenomenon. I am abetted in this work by Dick Passingham whose contributions have
been massive.

What of the future, for which this volume will act as our springboard? The integration of
temporally resolved methods such as EEG and MEG, spontaneous or evoked, is a big challenge.
It is a challenge that has received a major boost from experiments by others that have elucidated
the physiological correlates of the BOLD signal and the relationship between changes in each.
Mapping one type of signal onto the anatomy of the other is trivial compared to relating the
biological basis of each into a common framework. A common framework should result in
inferences that lead to new predictions and experiments which focus on distributions of brain
activity and their correlation in time. The second area where we foresee great advances is in the
application of the knowledge obtained in over a decade of experimentation in normal humans to
the diseased condition. An understanding of the principles of normal functional organisation and
an elaboration of experimental approaches and principled, reproducible methods of data now
make this task feasible. The questions to be asked are unlikely to be primarily diagnostic but will
generate ideas and facts about disease mechanisms as well as information about how these can
be altered by therapy. The possibility of assessing drug effects on small well-defined groups of
patients instead of by costly large population studies that last years will have to be explored. The
idea that the genetic understanding of brain disease will be aided by a description of correlated
changes in the working of brain systems and associated with the identification of abnormal
proteins or their absence might be dismissed as a flight of fantasy except for the fact that pre-
liminary data suggest otherwise. In brain diseases of ageing or neurodegenerations it is entirely
possible that proteomic data will most readily be interpreted by a mixture of physiological data
obtained via human imaging neuroscience and behavioural correlation.

We hope that the reader will forgive the hubris that underlies the decision to produce this
volume: This scientific field has excited us so much that we see no reason to hide our enthusiasm
to communicate it. However, it should not be thought that we do not recognise the enormous
contribution of many others worldwide to this science. Without that, much that is recorded in this
book would not have been possible. The field is now so huge that one volume cannot hope to
cover it completely. There is much missing in these pages that will be found elsewhere; some of
it in the first edition. There is much that in the time required for printing and publication will
already be out of date. However, when a field is expanding fast, a book should try to convey the
process of acquisition of knowledge as much as content. In the internet-based information age,
it is perhaps that function which a book can fulfill in a way that papers themselves, read
individually cannot. So, we hope the reader will share our excitement when reading this volume;
that the reader will be stimulated at times and at others perplexed. We will even consider it a
success if the book irritates the reader or causes reflection that leads to new experiments that
refute (or support) the claims and speculations based on our work recorded within.

It remains for me to thank, on behalf of all my colleagues, the Wellcome Trust for its
munificence. Without the decision to fund the FIL in 1994 and to renew funding in 1999 very
little of the work contained in this volume would have been possible.

Richard S. J. Frackowiak
andon
September 2003



