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To Verena — the beauty and the beauty of images






Preface

YATBIP: Yet another textbook on biomedical image processing? — Hopefully
not. ..

Based on the tutorial SC086 — Fundamentals of Medical Image Processing
regularly offered at the International SPTE Symposium on Medical Imaging,
the Springer-Verlag Series Editor of Biological and Medical Physics, Medical
Engineering invited me in January 2009 to compile this book. Actually, the
idea of providing a “suitable” textbook — comprehensive but short, up-to-date
but essential, and detailed but illustrative — for novices like experts, and at
reasonable costs, is not new. For years, the lack of any such textbook in image
processing covering all of the special needs in biology and medicine is evident.
In any teaching lecture, tutorial as well as graduate class. I'm always asked
by the students to suggest literature but cannot answer satisfyingly, simply
because there isn’t a “suitable” textbook yet.

So we aimed at compiling a high-quality collection of chapters, written
for scientists, researchers, lectures and graduate students as well, covering
the recent advantages in the broad field of biomedical imaging and image
processing in an exemplary way. In February 2009, several fruitful discussions
with colleagues at SPIE Medical Imaging convinced me to face the challenge,
and I started recruiting author teams for contributions. Finally, 47 authors
from 11 nations all over the world collaborated — all of them leading experts in
their field. Intensive efforts were made to direct all authors towards a similar
style of presentation and equal degree of technical details. Beside some written
guidelines, the overview chapter was provided to the authors as an example
before they started writing. All authors first provided a short outline and
a detailed table of content, which were distributed between all contributors
together with a strictly enforced time line. In October 2009, submission of
chapters started, and each manuscript was edited carefully. Editor requests
have been processed by the authors improving completeness and clarity of
presentation, and finally in June 2010, the manuscript was submitted to the
publisher.



VIII  Preface

Fig. 1. Eierlegende Wollmilchsau. Every morning,
this special animal provides a cooked egg with chilled
fresh milk. Its wool is used for high-quality clothes
and the meat for excellent dining. It is the first
all-in-one approach documented in history

(Courtesy of: http://neulehrer.wordpress.com/)

As a result, this book has appeared as uniform monograph with an
overview chapter contributed by the editor, followed by some twenty chap-
ters focusing on particular parts selected from biomedical imaging and image
processing. Each chapter gives an introduction and overview of recent trends
in its field and provides particular case examples, usually taken from the
author’s own research.

Primarily addressing engineers and system developers in computer sci-
ences, the book covers the entire processing pipeline of biomedical imaging.
In particular, the following parts are included, with about three chapters in
each of it:

Image formation

Image enhancement

Feature extraction and selection
Segmentation

Classification and measurements
Image data visualization

Image management and integration

e I e

Evaluation and customizing

Many people might object me at this point, because we clearly aimed at
reaching the unreachable. In Germany, we have the common phrase “eier-
legende Wollmilchsau”, a metaphor that directly translates to “egg-providing
wool-milk-pig” describing the union of all benefits (Fig. 1).

You as the reader shall judge our success realizing this all-in-one approach:
YATBIP or eierlegende Wollmilchsau? Any feedback is deeply welcome and
should be directed personally to me as the editor.

Facing now the final manuscript, I want to thank Claus Ascheron for
encouraging me to initiate this project, and all contributers for timely deliver-
ing their high-quality material and appropriately responding to the editorial
remarks and suggestions. Jens Hoffmann was assisting me in I¥TgX program-
ming and Max Jung helped in text and image conversion and optimization.

Also, I want to mention Peter Jentsch and Dirk Bartz, who have passed
away during the very last iterations of the manuscript, which leaves me behind
speechless. We have included the obituaries in the next pages.

Aachen, December 2010 Thomas M. Deserno, né Lehmann



Obituaries

Prof. Dr. Peter Jensch died unexpectedly during
the period of the proof-reading of this book chapter on
April 15, 2010 after a fulfilling life. Peter Jensch was
the initiator of the DICOM research activities at the
OFFIS - Institute for Information Technology, Olden-
burg, Germany, in the early 1990s and was pushing this
topic forward for the rest of his life. The most popu-
lar result of this engagement is the well-known Open
Source DICOM toolkit DCMTK that is hosted and
maintained by OFFIS since 1993. Against this back-
ground, all members of the DICOM team at OFFIS
would like to thank Peter Jensch for establishing this extraordinary project
and for being such a likeable, energetic boss, mentor, and colleague to us.
Without him, OFFIS would not be the popular name in the world of DICOM
it is today and we all would not have such encouraging opportunities and
research projects we still enjoy. As Chap. 17 of this book is the last publica-
tion Peter Jensch participated in and since the content of this chapter is the
very topic that strongly influenced his work, we like to use this opportunity
to express our sincere gratitude to Peter Jensch.

Oldenburg, June 2010 Michael Onken
Marco FEichelberg
Jorg Riesmeier



X Obituaries

Prof. Dr. Dirk Bartz died unexpectedly on March
28, 2010 while attending the thirtieth Vattenfall Berlin
Half Marathon. Running half-marathon in Berlin was
one of his favorite activities.

During his academic career, Dirk strongly supported
the idea of building a German Interest Group on Medi-
cal Visualization and actively took part the whole time
giving advice to many students; particularly supporting
female researchers was an important issue. Further-
more, Dirk organized many tutorials at Visualization,
Eurographics, and Computer-Assisted Radiology and Surgery (CARS).

In 2005, T was very glad that Dirk joined the effort of writing a textbook
on “Visualization in Medicine”. For an 18 month period, we communicated
daily on the various aspects of the book. It was enlightening and a pleasure
to discuss with Dirk all the time. He was always perfectly reliable and good-
humored even in situations where he had a very high workload.

In the end of 2006, Dirk became appointed as Full Professor for Computer-
Assisted Surgery at the International Center for Computer-Assisted Surgery
(ICCAS), Leipzig, Germany, and started to build a new research group. He
focused on visualization techniques, such as illustrative rendering, percep-
tual studies (from Dirk I learned the term “psychophysical studies”), and
applications in neurosurgery and Ear, Nose and Throat (ENT) surgery.

Dirk belonged to the core team which tried to establish a new workshop
series “Visual Computing in Biology and Medicine”. It was quite natural that
Dirk would host the second event, scheduled to take place in July in Leipzig.
Until the very last days of his life, he discussed strategies for this workshop.

Dirk was only 42 years old, leaving behind Heidi, his wife, and his two little
sons.

Magedeburg, June 2010 Berhard Preim
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