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Abstract  Recently, location-based services which provides k nearest POls, e.g., gas stations,
restaurants and banks, are essential such applications as telematics, ITS(Intelligent Transport Systems)
and kiosk. For this, the Voronoi Diagram k-NN(Nearest Neighbor) search algorithm has been proposed.
It retrieves k-NNs by using a file storing pre-computed network distances of POIs in Voronoi diagram.
However, this algorithm causes the cost problem when expanding a Voronoi diagram. Therefore, in this
paper, we propose an algorithm which generates a matrix of the shortest distance between border points
of a Voronoi diagram. The shortest distance is measured each border point to all of the rest border points
of a Voronoi Diagram. To retrieve desired k nearest POIs, we also propose a k-NN search algorithm using
the matrix of the shortest distance. The proposed algorithms can minimize the cost of expanding the
Voronoi diagram by accessing the pre-computed matrix of the shortest distances between border points.
In addition, we show that the proposed algorithm has better performance in terms of retrieval time,
compared with existing works.
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Algorithm Global Voronoi Network diagram
based k-Nearest Neighbor Search
Input: k, query point
Output: Pois
1. Search Voronoi Cell(qV)
which containing query point
2. if k==1 return
3. else if(query point is ling on two voronoi cell){
3.1. Compute gtob distance
considering two voronoi cell
4.}else Compute qtob distance
5. Search BSA(Border Shortest path Array)with qV
6. while(Pois !=k){
6.1 Search Adjacency Voronoi Cell
6.2 Compute qtob distance by BSA
6.3 Insert qtob distance into MinHeap
6.4 Extract MinHeap
6.5. gotoNextPoi
7. }//of while
End Algorithm
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