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Preface

Spatial knowledge representation and reasoning with spatial knowledge are
important in many application areas such as robotics, geographical infor-
mation systems, and computer vision. While most research addresses the
problems connected with spatial knowledge from a purely quantitative point
of view, more recently methods for representing and reasoning with spatial
knowledge in qualitative ways have been developed. The motivation behind
such qualitative approaches is the desire to represent and reason on a more
abstract level that is closer to the way humans think and speak.

Jochen started research in this area when he did his Master’s thesis in 1995
under my supervision. In 1996, the German national science foundation DFG
initiated a priority research program on spatial cognition, which had as one
of its topics research on the computational properties of qualitative, spatial
representation approaches. Of course, Jochen became one of the researchers
in this priority program. And as this book proves, this was not a mistake! His
work in the priority program led to the solution of a number of open research
problems and to the contribution of new research methods.

Jochen started out with the qualitative, topological constraint calculus
RCC8 proposed by Randell, Cui, and Cohn. This calculus has eight different
basic relations and allows one to describe spatial configurations of regions
in a very abstract, qualitative way. As had been shown by Bennett – using
results by Tarski – reasoning in the calculus is decidable. However, it was
by no means clear, whether there are efficient ways to reason in the calculus
or fragments of it. It was not clear how to represent the notion of “region”
inside a computer, and it was not obvious which role the dimension of space
would play for the reasoning process. Even when having answered all these
questions, one might wonder what the “practical” performance of reasoning
algorithms for RCC8 is? Can we deal with 10, 100, or 1000 regions? Finally,
one might wonder whether the RCC8 relations are “cognitively plausible.”

Jochen found answers to all of these questions. This implies that he had
to use methods from logic and theoretical computer science in order to ad-
dress questions concerning computational properties. The questions concer-
ning practical performance had to be answered by large-scale empirical com-
putational experiments. Finally, the cognitive questions were answered using
the experimental, psychological paradigm. The most impressive result is pro-
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bably the complete classification of computational properties for all fragments
of RCC8. This result was achieved using a new method for determining the
computational complexity of constraint calculi with infinite domains, a me-
thod that can be used for any qualitative constraint calculus.

All in all, I believe that this book will become one of the standard re-
ferences in the area of qualitative spatial reasoning. Although it could not
solve all problems in this area – which is probably impossible – it is a very
large step ahead.

January 2002 Bernhard Nebel
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