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Performance Enhancement of a DVA-tree by the Independent
Vector Approximation

Hyun-Hwa Choi" - Kyu-Chul Lee"

ABSTRACT

Most of the distributed high-dimensional indexing structures provide a reasonable search performance especially when the dataset is
uniformly distributed. However, in case when the dataset is clustered or skewed, the search performances gradually degrade as compared
with the uniformly distributed dataset. We propose a method of improving the k-nearest neighbor search performance for the distributed
vector approximation-tree based on the strongly clustered or skewed dataset. The basic idea is to compute volumes of the leaf nodes on
the top-tree of a distributed vector approximation-tree and to assign different number of bits to them in order to assure an identification
performance of vector approximation. In other words, it can be done by assigning more bits to the high-density clusters. We conducted
experiments to compare the search performance with the distributed hybrid spill-tree and distributed vector approximation-tree by using
the synthetic and real data sets. The experimental results show that our proposed scheme provides consistent results with significant
performance improvements of the distributed vector approximation-tree for strongly clustered or skewed datasets.

Keywords : High-Dimensional Indexing, Distributed Indexing. Approximate k-NN Queries, Distributed and Parallel Algorithms
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