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Fig. 20. Experiments on the cross-shaped long concavities with VFC model.
(a) VFC Þeld of the observed image in Fig. 9. (b) MagniÞed version of the Þeld
in the center. (c) Initial contour outside the observed object (Þrst case). (d) The
evolution result for the Þrst case. (e) Initial contour outside the observed object
(second case). (f) The evolution result for the second case.

method inspired from the idea of SOM and universal gravita-
tion is presented. It is validated by experiments and comparisons
in the case of initialization, complex long concave, inhomoge-
neous, and weak boundaries.

The main characteristics of the proposed method are con-
cluded in the following aspects. 1) Inspired from universal
gravitation,union actionsare deÞned as the evolving directions
for the neurons. 2) Evolving rates for the neurons are adjusted
by their referenced gradients. Note that 1) and 2) make it
possible for the neurons to evolve to the boundaries with ap-
propriate manners. 3) Beginning with some supervised feature
point seeds, the generation updates for the feature points and
neurons and the multiround evolution for the neurons give a
coarse-to-Þne learning framework for boundary location. This
paradigm presents much similarity with a reÞning course of
cognition.

The proposed algorithm looks like a-mean scheme, but they
are different since the-mean does not bear the above three
properties and the proposed method does not compute the active
centers to obtain the data classiÞcation.

The main complexity of the proposed method is the computa-
tion ofunion actionsfor all neurons at each evolution step. Thus,
it includes the computations of the actions acted on the neurons
from the feature points [by (10)] and the repulsions among neu-
rons [by (12)]. It is higher than BSOM ACM and comparative
with CPM (details referred to the two literatures), while the pro-
posed method shows better results in the given cases.
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