
Preface

This book evolved from parts of the first author’s dissertation and aims to give an
overview of state-of-the-art approaches to motion estimation and motion correction
in positron emission tomography (PET) – and even going one step beyond. Besides
these central topics, we provide some general information for all related topics, such
as the principle of PET or gating. However, in order not to lose focus we do not go
into too much details. Interested readers are referred to further literature regarding
these topics.

This book is aimed at all those working in the field of (thoracic) PET imaging.
While the book is rather written from a methodological perspective, it also provides
a general overview over the topic of motion estimation and motion correction.
Hence, also more practically oriented people will benefit from reading it, while
skipping the theoretical parts.

Writing this book was only possible due to the great support of various
colleagues. A particular thanks goes to all our colleagues at the European Institute
for Molecular Imaging (EIMI, head: Prof. Michael Schäfers). In particular, thanks
goes to Thomas Kösters for providing his reconstruction software EMRECON and
to Florian Büther for providing his list mode driven gating software.

The VAMPIRE approach and the accompanied advancements were developed
in collaboration with Martin Burger, Jan Modersitzki, Lars Ruthotto, and Carsten
H. Wolters. Especially, we thank Jan Modersitzki for his advice regarding the
implementation, nice discussions, and for making his FAIR image registration
toolbox freely available. Thanks goes to Christoph Brune with whom the mass-
preserving optical flow approach was developed. Further, a deep thanks goes to
Lars Ruthotto for fruitful discussions and proofreading.
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Finally, we thank the Department of Nuclear Medicine, University Hospital of
Münster, who helped with the acquisition of the human PET list mode data. This
work was partly funded by the Deutsche Forschungsgemeinschaft, SFB 656 MoBil
(projects B2 and B3).
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