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Abstract Various techniques including histograms, sampling and parametric techniques have been
proposed to estimate query result sizes for the query optimization. Histogram-based techniques are the
most widely used form for the selectivity estimation in relational database systems. However, in the
spatio-temporal databases for the moving objects, the continual changes of the data distribution suffer
the direct utilization of the state of the art histogram techniques. Specifically for the future queries, we
need another methodology that considers the updated information and keeps the accuracy of the result.

In this paper we propose a novel approach based upon the duality and the marginal distribution to
construct a histogram with very little time since the spatio-temporal histogram requires the data
distribution defined by query predicates. We use data synopsis method in the dual space to construct
spatio-temporal histograms. Our method is robust to changing data distributions during a certain period
of time while the objects keep the linear movements. An additional feature of our approach supports
the dynamic update incrementally and maintains the accuracy of the estimated result.
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Algorithm Marginal_Distribution_by_Query_Predicates

Input: Query Predicates and Synopsis

Output: Marginal Distribution of each axis

1. Shift down left half columns of synopsis based on
the query predicate

2. Shift up right half columns of synopsis based on
the query predicate

3. Aggregate cell information to 1-dimensional array
as an output

4. Count and store the number of entries at each row
to array

5. return Marginal_Distribution
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Algorithm Spatiotemporal_Histogram_Construction
Input: Marginal Distribution for x and y axis

Output: Histogram for query predicate
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marginal distribution
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