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(An Efficient Method for Finding K Nearest Pairs in Spatial
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Abstract The distance join has been introduced previously, which finds nearest pairs in the order
of distance incrementally among two spatial data sets built with multidimensional indexes like R-trees.
We propose efficient K-distance joins when the number(K) of pairs to find is preset. Especially, we
develop a distance join algorithm with bi~directional expansion and optimized plane sweeping using
selection method of sweep axis and direction. The experiments on real spatial data sets show that the

proposed algorithm is much better than the former algorithms.
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(a) Tree-Structured Spatial Indes
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set AnswerSet <« an empty set;
set Qu, Qv < empty main and distance queues;
insert a pair <R.root, S.root> into the main queue Qs
while [AnswerSet] < k and Qy * 0 do
set ¢ < dequeue(@ar);
if ¢ is an <object, object> then AnswerSet < f{c} U
AnswerSet;
set PlaneSweep(c);
end
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10 | procedure PlaneSweep(<l,r>)

11 | set L « sort_axis({child nodes of I}}; // Sort the child nodes of !
by axis values.

// Sort the child nodes of r

by axis values.

12 | set R « sort_axis({child nodes of r});

13 |whileL # 0and R * 0 do

14 n < a node with the min axis value € L U R;
15 if n € L then

16 L « L - {n); SweepPruning(n, R);
17 else

18 R < R - (n}); SweepPruning(n, L)
19 end

20 |end

22 | procedure SweepPruning(n, List)
23 | for each node m € List in an increasing order of axis value do

24 if  axis_distance(n,m) > gDmax then return; // No more
candidates
2% if real_distance(nm) < gDmax then
26 insert <n,m> into G
27 if <nm> is an <object, object> then insert
real_distance(n,m) into Qp
28 //qDmax modified
29 end
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