
Preface

This work was accepted as a PhD thesis by the Faculty of Mathematics
and Physics of the University of Freiburg, Germany. It spans five years of
research conducted from April 2007 until March 2012.

In particular researchers and engineers who work in the field of biomedical
engineering might profit from reading this text. A new approach of image
encoding in magnetic resonance imaging is described: The fundamental
principle of gradient linearity is challenged by investigating the possibilities
of acquiring anatomical images with the help of nonlinear gradient fields.
Besides a thorough theoretical analysis with a focus on signal encoding and
image reconstruction, initial hardware implementations are tested using
phantom as well as in-vivo measurements. Several applications are pre-
sented that give an impression about the implications that this technological
advancement may have for future medical diagnostics.

Without the help of a great number of people, it would not have been
possible to accomplish this piece of work.

Prof. Dr. Jürgen Hennig has given me the opportunity to become part of
the amazing Medical Physics Group in Freiburg. It was his idea to combine
parallel reception with nonlinear encoding fields, and I feel very fortunate
that I could base my thesis on this intriguing and inspiring idea. He has
given guidance and gave me abundant freedom to follow my own research
interests, which he has always supported and promoted. Creativity at work
and a vivid social life, most of what I have learned about science and many
of the new friendships that I have found I owe to this unique working
atmosphere. Thank you.

I deeply thank Dr. Maxim Zaitsev for his extensive support. I was very lucky
to have him as teacher and advisor; he has contributed to this thesis with
uncountable ideas and he has invested many hours in closely reviewing
abstracts, papers and this dissertation, thereby helping me to get more
and more familiar with scientific working. It is amazing how hard it is to
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confront him with problems he wouldn’t understand; even harder to see
him say “no!”, no matter how many emails are waiting to be answered...

It was a pleasure working on a team project together with Anna Masako
Welz, Hans Weber, Chris Cocosco, Dr. Daniel Gallichan, Dr. Walter Witschey,
Sebastian Littin and lately also Dr. Feng Jia. I could fill pages here, but
I force myself to be brief. We have achieved a lot together. It has been
fantastic with you guys!

I could also always rely on the support of my other colleagues, be it on
scientific, work-related or personal issues. Jakob Assländer, Sébastien Bär,
Dr. Simon Bauer, Stefanie Buchenau, Dr. Martin Büchert, Dr. Peter Gall,
Daniel Giese, Dr. Martin Haas, Dr. Matthias Honal, Dr. Jan-Bernd Hövener,
Dr. Thimo Hugger, Dr. Valerij Kiselev, Dr. Thomas Lange, Dr. Julian Ma-
claren, Matthias Pfefferle, Dr. Wilfried Reichardt, Dr. Marco Reisert, Cris
Lovell-Smith, Dr. Felix Staehle, Dr. Aurélien Stalder, Frederik Testud, Dr.
Matthias Weigel, Ara Yeramian, Dr. Benjamin Zahneisen, and many others.
You have made my PhD a great time. Especially I wish to mention Dr. Nico
Splitthoff with whom I have shared offices for more than four years; I had
never thought that late-night (or rather early-morning) ISMRM conference
deadlines can be so much fun!

Commitment to the PatLoc project of many people from partners in industry
and academia was also essential for this thesis. I highly acknowledge the
work of Heinrich Lehr, Stéphanie Ohrel, Dr. Hans Post, Johannes Schneider
and Dr. Peter Ullmann from Bruker BioSpin GmbH, and the on- and off-site
assistance provided by Dr. Andrew Dewdney from Siemens Healthcare with
support from Dr. Franz Schmitt. It has been very interesting to perform com-
mon PatLoc projects with Dr. Zhenyu Liu and Prof. Dr. Jan G. Korvink from
the Department of Microsystems Engineering at the University of Freiburg,
with Prof. Dr. Oliver Speck from the University of Magdeburg, with Fa-
Hsuan Lin, PhD, from the Massachusetts General Hospital in Boston, USA,
and with Dr. Florian Knoll and co-workers from the University of Graz,
Austria. It has also been an honor to welcome guests who perform research
on nonlinear encoding at the cutting edge, like Kelvin Layton from the
University of Melbourne, Australia, and Jason Stockmann, PhD, from Yale
University, USA.

Also the financial support of the Wissenschaftliche Gesellschaft Freiburg to
cover publishing costs is greatly acknowledged.
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Last but not least I thank my parents Uta and Wolfgang, my whole family,
and especially my beloved wife Charlotte for all the patience and continuous
encouragements. It’s like Beppo Roadsweeper. One sweep after another.
And in the end, it’s finished.

It has been many hours that I have worked on this thesis. Each hour has
been worthwhile. Thank you all!

Gerrit Schultz
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