Preface

Over the last 15 years or so statistical and stochastic methods in inverse
problems research have rapidly emerged, mainly as a result of the dramatic
increase in computing power available to scientists and engineers. In contrast
to the classical deterministic methods, the statistical approach allows to
objectively determine confidence levels in the numerical reconstruction of
the quantity of interest. In other words, the framework of statistical and
stochastic inverse problems yields a rigorous way to characterize the impact
of variability and lack-of-knowledge in the underlying mathematical models.
This highly interdisciplinary field of research is at the boundary between
analysis, probability theory and numerical mathematics with broad applica-
tions ranging from problems in engineering and medical or environmental
imaging to problems in quantitative finance.

In this thesis, we study a stochastic extension of the classical deterministic
inverse problem of EIT, also known as Calderén’s problem, which is com-
monly used as a prototype problem. We develop both the theoretical and
computational framework for the numerical solution of an inverse anomaly
detection problem in heterogeneous random media. Although the details of
the proposed method depend on the problem at hand, the principle idea
presented in this work is applicable to a wide variety of inverse problems.
The book is meant for researchers, practitioners and graduate students
working in the field of statistical and stochastic inverse problems.
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always been a source of inspiration to me.

I am deeply grateful to Prof. Dr. Lassi Paivarinta, who, with gracious
hospitality, permitted me to pursue parts of this work during two research
stays at the University of Helsinki. He kindly agreed not only to act as a
referee for this thesis but also to write the foreword of the monograph, which
is greatly appreciated.
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me on the topic of this work. He kindly shared his deep mathematical
understanding and I feel honored by his friendship.

I am grateful to Prof. Dr. Sylvain Maire for valuable advice, as well
as numerous fruitful discussions about the topic of this work. His kind
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on stochastic and statistical inverse problems.

I am thankful to Prof. Dr. Nicole Marheineke for valuable advice during
the first year of my doctoral studies.

I am appreciative of the fact that Prof. Dr. Elton P. Hsu took the time for
both carefully reading parts of the manuscript and an inspiring discussion
when he visited the Mathematics Institute at the University of Mainz in
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