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Introduction

Hierarchical clustering  algorithms

perform the data clustering by

developing a binary tree-based data

structure called dendrogram (Figure 1).

Those algorithms can be grouped Into

two techniques [1]:

 Agglomerative or  “bottom-up”
approach, which 1s based on
clustering merge;

* Divisive or “top-down” approach,
which is based on clustering split.

_~ Root

> Branch

Divisive

> Node

Agglomerative

— Leaf

Figure 1. Hierarchical Clustering
dendrogram.

In this work we propose a novel divisive
hierarchical algorithm for clustering
PolSAR (Polarimetric Synthetic
Aperture Radar) 1mages, using a
stochastic approach.

Proposed Algorithm

The nspiration for this algorithm came
from the Bisecting K-Means clustering
Algorithm [2]. However, In this work,
we propose to use the PDDP (Principal
Direction Divisive Partitioning)
algorithm In order to determine the
Initial centroids, Instead of randomly
chose It. We divide the dataset into two
dummy clusters using the plan over the
principal direction as the frontier, the
mean value of each of those clusters will
be the Initial centroid. After that, the
bisecting Is performed using the
stochastic distance of Bhattacharya as a
metric.
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Figure 2: Proposed divisive hierarchical | y_

clustering algorithm. .
J 4 Figure 4: Simulated PolSAR Image and

The PolSAR Image iIs widely known as Classitied image.

following the Wishart distribution, Conclusion
therefore the Bhattacharya distance

between two Wishart is defined as: The results are promising, and the

development Is ongoing. Besides
(E#;E?)”“ that, B _good feature about th!s
algorithm is: once the dendrogram Is
where X Is the covariance matrix and L constructed, the number of clusters
Is the iImage number of looks. can be automatically chosen by

R It splitting the tree at different levels to
eSUIS obtain different clustering solutions

We applied the classification algorithms ~ TOr the same datgset Wit_hOUt
above-cited on a simulated PoISAR rerunning the clustering algorithm
image to generate the dendrogram again.

showed In Figure 3. Figure 4 shows a :
simulated PoISAR image and its Agradecimentos

classification using the proposed Os autores agradecem o0 apoio

algorithm. Since the image Is simulated, financeiro da CAPES, CNPqg, FAPESP e
we used knowns samples from It to FINEP.
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