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ISU-Tree: A Uncertain High-Dimensional Indexing Algorithm for
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Abstract  This paper proposes an uncertain high-dimensional indexing algorithm called ISU-
Tree to facilitate probabilistic £ nearest neighbor query. In the high-dimensional spaces, all (n)
uncertain data objects are first grouped into some clusters by a k-Means clustering algorithm.
Then each object’s corresponding uncertain sphere is “sliced” in terms of the initial-distance. Fi-
nally a unified key of each data object is computed by adopting multi-attribute encoding scheme,
which is inserted by a B"-tree. Thus, given a query object, its probabilistic range search in high-
dimensional spaces is transformed into the search in the single dimensional space with the aid of
the ISU-Tree. Theoretical and experimental analysis both indicate the effectiveness and efficiency

of the proposed scheme.

Keywords initial distance; probabilistic £ nearest neighbor query; uncertain sphere; initial-
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Background

Recently, uncertain data management has become a hot
topic in database research community. Since the uncertain
data, especially for the high-dimensional uncertain data is
based on a “possible world” model. Moreover, due to the
“Curse of Dimensionality”, the query cost of high-dimension-
al uncertain data is very high. The paper proposes an index-
support fast pruning uncertain region. Theoretical analysis
and experimental evaluation both indicate that our proposed

method achieves better performance comparing with the

state-of-the-art algorithms.

This work is partially supported by the Program of Na-
tional Natural Science Foundation of China under grant
Nos. 60003074, 60873022, 60903053 ; The Program of Natu-
ral Science Foundation of Zhejiang Province under grant
Nos. 21100822, Y1080148, Y1090165; and the Science Fund
for Young Scholars of Zhejiang Gongshang University under
grant No. G09-7.



