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ABSTRACTS

Stochastic geometry and image analysis
A.J. Baddeley

We outline a statistical approach to the analysis of images, point patterns and other
geometrical data. Stochastic geometry is an old branch of probability theory in which
the usual random variables are replaced by random geometrical objects or random
sets; it began with simple geometrical games such as Buffon’s needle. Elementary
models of random sets (randomly-positioned circles, triangles, lines, points etc.) con-
tinue in an important role as the basis of random sampling methods, and in hypothet-
ical models for astronomy and cell biology. The elementary theory is able to make
usable predictions for such models and for quasi-geometrical problems like “random
search”. An important application is to stereology, concerned with drawing inferences
about a three-dimensional solid (rock, bone, living tissue) on the basis of a few two-
dimensional sections, projections or other image data.

Quite general random sets are conceivable: in the current theory a random set
or image is characterised using only true/false information of the form ”X intersects
T”, where X is the image and T ranges over a predetermined class of sets called traps.
This leads to a particular philosophy of image analysis generally associated with the
French school of mathematical morphology. Another consequence is a set of statistical
methods which rely strongly on elementary counting procedures. Spatial statistics
deals with the interpretation of patterns of points (which might represent trees or cell
nuclei mapped by some experiment) and this has been heavily influenced by the more
abstract parts of stochastic geometry. At this stage, the elementary models resurface
as a statistical reference point against which the real image data are analysed.

The stochastic geometry approach is able to cope with unexpectedly bizarre
geometrical behaviour such as fractal (fractional dimensional) irregularity, indistinct-
ness and non-rectifiability of curves.

Infinite words
D.S. Scott

A discussion of how to compactify the free monoid.

Systematic program development
C.B. Jones

Computer systems (hardware and software) are often both large and complex; their
intended use frequently makes errors unacceptably expensive. Theoretical results
which treat program correctness as a mathematical problem are now beginning to be
used in practical applications. One collection of ideas being used in this way is known
as the “Vienna Development Method” (VDM). An overview of the specification and
design verification ideas of VDM will be given followed by a review of areas where
further research is required.






