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Abstract

The study of the problem of linguistic or visual perceptions has
been initiated by several pioneering authors such as H. Blum in 1967,
D. Marr and E. Hildreth in 1980 (also book of D. Marr in 1982). It
involves specialists of psychology, artificial intelligence, and experimen-
talists such as Hubel and Wiesel in 1962 and Campbell and Robson in
1968. It is a complex multilevel multidisciplinary problem.

The first level of automatic image processing is the detection of the
contours or the boundaries of the objects in the image. One of the
celebrated formulation of the image segmentation problem was given
by Mumford and Shah in 1989. It involves an objective function defined
on the whole frame of the image and not only on the contours plus a
penalization term on the length of the partitioning curves or interfaces.
At coarse scales this formulation tends to neglect long slender objects
and does not see cracks.

The object of this talk is to introduce the new family of cracked

sets which yields a compactness result in the W
1,p-topology associated

with the oriented distance function and to give an original application
to the celebrated image segmentation problem formulated by Mum-
ford and Shah [3]. The originality of the approach is that it does
not require a penalization term on the length of the segmentation and
that, within the set of solutions, there exists one with minimum density

perimeter as defined by Bucur and Zoésio. This theory can also handle
N -dimensional images. The talk is completed with several variations
of the problem with or without a penalization term on the length of the
segmentation. In particular, it revisits and recasts the earlier existence



theorem of Bucur and Zolésio for sets with a uniform bound or a penal-
ization term on the density perimeter in the W

1,p-framework. If time
permits we will indicate some avenues to a numerical approximation
of this formulation of the problem via cracked sets.
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