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Abstract

Segmenting an image into an arbitrary number of parts is at the core of image understanding. We propose a novel approach to tackle the
problem of multiple-region segmentation, which can be applied for an arbitrary number of regions, and generic region and edge appearance
models. Object boundaries are modelled by active contours, minimizing the chosen energy functional, while the segmentation update is
done by level set evolution. Unlike most existing methods, in our framework, the evolution is executed using a single non-negative level set
function, through the Voronoi Implicit Interface Method (VIIM) for multi-phase interface evolution. Our method is shown to obtain accurate
segmentation results for various natural 2D and 3D images.
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Multi-region segmentation
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Algorithm [1]

e Evolve e-level sets using ¢y = Fept |V
e Reconstruct C from e-level sets.

Image appearance models

® Region competition model
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Level set formulation

Define C' implicitly as a zero-level set of a
level set function ¢(x)
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2-region segmentation:
Object ={z | ¢(x) >0}
Background ={z | ¢(x) > 0}

Results

Extension to > 2 regions is non-
trivial!
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