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Speeding up the clustering methods with summable lower bounds in contractive
mappings
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The purpose of this research project is to establish efficient clustering
and similarity search technologies for large data:

(1) We proposed index construction algorithm that recursively builds a CBT (complete binary tree)
index, and an online similarity search algorithm that efficiently prunes unnecessary branches and
filters objects by using the CBT index. (2) We proposed an efficient acceleration algorithm for
Lloyd-type k-means clustering, which employs a projection-based filter (PRJ) to avoid unnecessary
distance calculations. The PRJ exploits a summable lower bound on a squared distance defined in a
lower-dimensional space to which data points are projected. (3) We proposed an inverted-file k-means

clustering algorithm (IVF). To achieve high performance, IVF exploits two distinct data
representations. One is a sparse expression for both the object and mean feature vectors. The other
is an inverted-file data structure for a set of the mean feature vectors.
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