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Abstract Due to recent increase in applications requiring huge amount of data such as spatial data
analysis and image analysis, clustering on large databases has been actively studied. In a hierarchical
clustering method, a tree representing hierarchical decomposition of the database is first created, and
then, used for efficient clustering. Existing hierarchical clustering methods mainly adopted the
bottom~-up approach, which creates a tree from the bottom to the topmost level of the hierarchy. These
bottom-up methods require at least one scan over the entire database in order to build the tree and
need to search most nodes of the tree since the clustering algorithm starts from the leaf level.

In this paper, we propose a novel top-down hierarchical clustering method that uses
multidimensional indexes that are already maintained in most database applications. Generally,
multidimensional indexes have the clustering property storing similar objects in the same (or adjacent)
data pages. Using this property we can find adjacent objects without calculating distances among
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them, We first formally define the cluster based on the density of objects. For the definition, we

propose the concept of the region contrast partition based on the density of the region. To speed up

the clustering algorithm, we use the branch-and-bound algorithm. We propose the bounds and

formally prove their correctness.

Experimental results show that the proposed method is at least as effective in quality of clustering
as BIRCH, a bottom-up hierarchical clustering method, while reducing the number of page accesses
by up to 26~187 times depending on the size of the database. As a result, we believe that the proposed
method significantly improves the clustering performance in large databases and is practically usable

in various database applications.
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