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We describe a probabilistic approach to simultaneous image segmentation and intensity esti-
mation for cDNA microarray experiments (Gottardo et al., 2006). The approach overcomes
several limitations of existing methods. In particular it a) uses a flexible Markov random field
approach to segmentation that allows for a wider range of spot shapes than existing methods,
including relatively-common “doughnut-shape” spots; b) models the image directly as back-
ground plus hybridization intensity, and estimates the two quantities simultaneously, avoiding
the common logical error that estimates of foreground may be less than those of correspond-
ing background if the two are estimated separately; c) uses a probabilistic modelling approach
to simultaneously perform segmentation and intensity estimation, and to compute spot quality
measures. We describe two approaches to parameter estimation: a fast algorithm, based on the
Expectation-Maximisation (EM) and the Iterated Conditional Modes (ICM) algorithms (Besag,
1986) and a fully Bayesian framework (Gottardo, 2005). These approaches produce compa-
rable results, and both appear to offer some advantages over other methods. We use an HIV
experiment to compare our approach to two commercial software products: Spot (Yang et al.,
2002) and Arrayvision (Imaging Research Inc., 2001).
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