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Abstract Recently there is a need to store and process enormous spatial data in spatio—temporal
databases. For effective query processing in spatio-temporal databases, selectivity estimation in query
optimization techniques, which approximate query results when the precise answer is not necessary
or early feedback is helpful, has been studied. There have been selectivity estimation techniques such
as sampling-based techniques, histogram-based techniques, and wavelet-based techniques. However,
existing techniques in spatio-temporal databases focused on selectivity estimation for future extent of
moving objects. In this paper, we construct a new histogram, named T-Minskew, for query
optimization of past spatio-temporal data. We also propose an effective selectivity estimation method
using T-Minskew histogram and effective histogram maintenance technique to prevent frequent
histogram reconstruction using threshold.
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Algorithm createHistogram
1 for(int i=0; i< MaxTimestamp; i++)

2 call allocationData procedure;

3 for{int j=0; j<MaxBucketNum; j++)
4 find bucket to be splitted

5 using Minskew algorithm;
6 split and adjust the bucket;

7 end for

8 end for

End createHistogram
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Algorithm allocationData
1 each datali] existed in timestamp j
2 find cells overlapped with extent of datalil;

3 cells.den++;

4 find a cell overlapped with

5 center point of datali] in cells;
6 cell.num++;

7 end for

End allocationData
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Algorithm rebuildHistogram
1 var += calculate variation of objects
in universal space
during [timestampnm - 1, timestampnal;
2 if (var / N) is over a given threshold
3 Hitena = timestamprows
4 Create new histogram H.;
5 Hiiptsware = timestampros;
6 H[d.tend = %
7 var = 0;
8 else
9 call updateBucket procedure to apply
changing information of objects at buckets;
11 end if
End rebuildHistogram
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Algorithm updateBucket

Find bucket B; overlapped

with the space extent of objects;
Calcuate the number of objects

changed within the bucket B
if (Binum is changed)

Append changed Binum

with timestamp ¢ at the bucket Bj

end if

End updateBucket
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Algorithm Selectivity
1 Find a histogram H; that satisfy
(Hi~t 2 Qp-t or Qr-t),
where (0 < i < number of histogram)
2 Find buckets that overlap
with query area within Hi
3 For j=0 to number of buckets overlapped with query
4 Sel; = Bj-num * QverlapArea(B~MBR)
/ area( B~ MBR)
end for
5 Sel = 3jpw(Sely), where k is
number of buckets overlapped with query
End Selectivity
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