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(b) GAR algorithm.

(a) Our alg. A=0.005.

Fig. 5. Comparison of the results over the Spider image. (in (b)
black: initial condition, GAR final results).

2 shows the results of the two stages of the algorithm over
the ram image. As mentioned before, the first stage gives an
over-segmented image (fig. 2(a)) and the second stage (fig.
2(b)) cleans up the results. The only errors are a couple of
white zones and one light gray zone that are not detected. In
addition some of the dark blobs are little over-segmented,
but that is tolerable because they don’t have a completely
homogeneous interior. To show the effect of the param-
eter A over the segmentation results, we ran two examples
varying its value. As figure 3 shows, A controls the size and
the quantity of objects detected. A big value implies that
the algorithm will merge many objects, so it will tend to
lose some of them. When ) is reduced we are able to detect
more objects but also more false positives appear.

In figure 2 we compare our results with two related ap-
proaches. The first of them is Ballester et al. [7]. As we
can see, their results are similar to those obtained by our al-
gorithm. As a difference, our algorithm is much more sim-
pler and runs an order of magnitude faster. Furthermore,
our parameter has a clear interpretation as the amount of
change allowed in an object, and their parameter () does
not. Finally, our algorithm is more robust when facing im-
ages where the relevant information is given by the distri-
bution of the gray-level rather than by its mean value. The
second approach (fig. 2(d)) is that by Cao et al. [4]. As they
only use the minimum contrast along the boundaries, many
shapes which have low contrast boundaries are lost. This
confirms the importance of using region based information.
The last comparison, shown in figure 4, is with the GAR
algorithm [11] which is a region based active contour ap-
proach. The main difference between them is that the GAR
approach uses a previously specified, fixed number of re-
gions (not necessarily connected), and our algorithm does
not. In this example both algorithms perform well, maybe
our algorithm yields slightly better localized boundaries.

4. CONCLUSION AND FUTURE WORK

In this work we presented a novel segmentation approach
based on the tree of shapes of an image. We introduced re-

gion based descriptors based on the empirical PDFs of the
pixels belonging to each shape. With these descriptors we
performed a two pass algorithm based on pairwise compar-
isons in order to identify stable segments and merge them
into meaningful regions. We also studied and tested suit-
able probabilistic metrics to perform this comparison. The
results obtained by our algorithm are quite good and com-
pare favorably with those presented in the literature.

This work can be extended in many directions. It would
be interesting to find an automatic way to tailor our merging
threshold p. In addition, the extension to multivalued im-
ages must be introduced, and tested over real images. Our
approach is not a variational one, so it would be interest-
ing to study how to re-formulate this algorithm as an energy
minimization problem.
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