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Abstract

Nearest-neighbor searches are essential operations in various applications such as multimedia
systems and GIS systems. Although numbers of research works for nearest-neighbor search have been
proposed, they have a limitation on the performance since they process queries on the fly with indexes
on data. This paper proposes a new nearest-neighbor search algorithm based on a grid-based data
structure, which preprocesses and stores the result of nearest-neighbor queries using Voronoi diagrams
over static data. While traditional techniques try to index data itself, the proposed technique attempts
to index the result of the queries. Therefore, it performs nearest-neighbor queries more efficiently.
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structure Node {
NumOfEntry n:
Entry data(MAX_ENTRY):

Ef REFZ
structure Entry {
Point p
ObjectID oid
Bit-Signature BITSIG
}

(O3 3-2) =8} dlEr|e| X2ax
{Figure 3-2 Data structures for a node and an entry)
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KL=
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= HAh F o 58349 guE 4L 93
Bit-Signaturezts 271291 AUE dErle] Z7)5190}
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£ A%zl F Ao) Bit-Signatureo]th. dl& S0}, 239
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2k 229 Bit-Signature= 16¥EolEg dhle] AAE
1652 (4x4) o 2 H-ag = 9lt}t (28 3-3)3} o] shte

— HIT9G: 1111 1110 10000000

(a3 3-3) Bit-Signature2| ol
(Figure 3-3 An example of a bit-signature)
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Procedure BuildVDGrid(PointsData) |
VoronoiDiagram <— ComputeVoronoiDiagram{PointsData);
For each VoronoiCell in VoronoiDiagram |

MBR < GetMBR(VoronoiCell);
For each Grid in MBR
1t (Overlap(VoronoiCell,Grid)) {
Write VoronoiCell to GridNode(Grid);

Il Voronoi The]o] 138 At

I eMEZ7} o A,
! Il LMEZS A

(12| 3-4) VDGrid AiM 12 |1E
{Figure 3-4 Algorithm for creating a VDGrid)

A2 E ot dvt, oW ERL X7) WH-L Bit-SignatureS
71 7 7KA7} ok (3" 3-5)
WS o831 LHERE Heldhe deith
+ Bit-Signature 71§ : 71 djo]8] J¥e] o) o
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(Figure 3-5 handling overflows)
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Procedure NNsearchVDGrid (QueryPoint) |
CandidateSet — &,
GridID < GetGidID(QueryPoint);
Node «— ReadNode(GetNodelD(GridID) ) ;
while (TRUE) {

CandidateSet <— CandidateSet U ReadData(Node) ;

else break:
}
retun FindNearestNeighbior (CandidateSer) .

if (HaveOverflowLink(Node)) Node <— ReadNextNode (Node)

(38 3-6) VDGrid =2H M YRiE
(Figure 3-6 Algorithm for searching nearest-neighbor in VDGrid)
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(Figure 3-7 An example of a voronoi diagram after inserting point A
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(Figure 4-1) Execution time for nearest-neighbor search
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