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An Efficient Algorithm for top-k Proximity Query on Uncertain Graphs

ZHANG Hai-Jie JIANG Shou-Xu ZOU Zhao-Nian

(School of Computer Science and Technology . Harbin Institute of Technology., Harbin 150001)

Abstract  The uncertainty of graph data is widely existed in practice, researching on efficient

query processing algorithms on uncertain graphs has significant meanings. This paper propose a

new kind of query on uncertain graphs proximity query. Given a query label set R and a dis-
tance constrain o, executing proximity query on an uncertain graph G is to find some vertex sub-
sets of G that whose label set contains R and for any two vertices in it, the distance between them
can not exceed 0. To solve this issue, first, we propose a distance measure function named
“Reliable Expectation Distance”, and then design an efficient proximity relations graphs index
and the proximity query on uncertain graphs is equally converted to the clique finding on proximi-
ty relations graphs. Finally, we propose a tree-based searching algorithm to finish the query pro-
cessing. Theoretical and experimental results show that the proposed algorithm can efficiently re-

trieve the top-k proximity query results.

Keywords uncertain graph; proximity query; reliable expectation distance; proximity relations
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Background

In recently years, a large number of data are modeled by
graphs in real world, e. g. molecular structure of com-
pounds, topological structure of mobile ad-hoc networks, the
structure of social networks, etc. But in the practice applica-
tions, because of expression of distributed and heterogeneous
environment, privacy protection, incomplete data and input
errors, the uncertainty of graphs is widespread. Therefore.
it is of significant to study the efficient query processing algo-
rithms on uncertain graphs. Nowadays, the research on un-
certain graphs is one of the research focuses, including query

processing and important pattern mining. However, almost
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all the existing works consider the exact structure of graphs,
e. g. sub-graph query and sub-graph pattern mining. But in
the scenario such that team formation, users may do not
know the exact structure of the answers beforehand, it’s
necessary to propose a new kind of query to adapt these sce-
narios. This paper propose proximity query. The proximity
query on uncertain graphs does not limit the structure of the
answers but it”s required that the vertices in the answers be
close enough. Theoretical and experimental results show that
the proposed algorithm can efficiently retrieve the top-k prox-

imity query results.



