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Abstract
commonly non-spatial predicates. Among the available techniques for such queries, the incremental
nearest neighbor algorithm proposed by Hjatason and Samet is known as the most useful
algorithm[1]. The reason is that if k' > k neighbors are needed, it can provide the next neighbor
for the upper operator without restarting query from scratch. However in their algorithm, the
R-tree has no facility capable of partly pruning tuple candidates that will tum out not to satisfy
the remaining predicates, leading their algorithm to inefficiency. In this paper, we propose an
RS-tree-based incremental nearest neighbor algorithm complementary to their algorithm. The
RS-tree in our algorithm is a hybrid of the R-tree and the S-tree, as its buddy tree, based on

In multimedia databases, k-nearest neighbor queries are very popular and include

the hierarchical signature file, which participates in pruning a large portion of worthless candidates
while traversing the R-tree. Experimental results show that our RS-tree enhances Hjaltason and
Samet’s algorithm.
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Algorithm 1 RStreeINN(Q., Q)
/* Qs and Q. denote a given spatial query object and a non-spatial query value, respectively */
1 S; := Hash(@,) /% a query signalure */
2 Queue := PriorityQueue() )
3 NewElm.ptr := RireeRootNode; NewElm.dist := 0; NewElm.bitmap.Setall()
4 Enqueue(Queue, Elm)
5 while Queue is not empty
6 Elm := Dequeue(Queue) /* the next target node is fetched from the queue */
7 if Elm.ptr is a non-leaf node /* the next target node is a non-leaf node */
8 for each entry(child, mbr) in Elm.ptr
/* check if current entry was pruned by the previous signature checking or not */
9 if Elm.bitmap.Isset(Entrylndex) is True
/% the corresponding S—tree page is read, ChoppedSignArray is filled with
the f{1) chopped szgnatuzes in that page, and signature checking is performed */
10 NewBitmap ‘= SignChecking(S,, ChoppedSignArray)
/* check if at least one chopped signature passed signature checking or not */
11 if at least one bit in NewBitmap is not zero
12 NewElm.ptri=child; NewElm.dist:=DIST(Qs, mbr); NewElm.bitmap:=NewBitmap
13 Enqueue(Queue, NewElm)
14 end if
15 end if
16 end for
17  else if Elm.pir is a leaf node /* lhe next target node is a leaf node */
18 for each entry(object, mbr, tid) in Elm.ptr
19 if Elm.bitmap.Isset(EntrvIndex) is True
20 NewElm.ptr := object; NewElm.dist := DIST(Qx, object); NewElm.tid := tid
21 Enqueue(Queue, NewElm)
22 end if
23 end for
24  else /* Elm.ptr is an object */
25 return Elm.tid
26 end if
27 end while
Algorithm 2 SignChecking(S;, ChoppedSignArray)}
1 S := ChoppedSignArray
2 fori:= 0 to f(D-1 /% 1 is the current level of the S-tree */
3 if (Sq A Sz) Sq
4 for j = 14<AllocSLze(l) to (i+1)*AllocSize(1)-1
5 NewDBitmap.Set(j)
6 end for
7 end if
8 end for
9 return NewBitmap
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