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Abstract Recently, much attention has been focussed on spatial databases, where road networks are viewed as
graphs. In this paper, the authors propose a graph-partitioning tree, as spatial index tree of a given road network.
The tree is generated by dividing a given graph using Network Voronoi Diagram,combined with a method of random
node selection, and is layered into a hierarchy in a bottom-up manner from the ground layer of road network, The
tree holds range inclusion property, in the sense that region of super node includes regions of sub nodes, which
enables to develop various map applications for road networks, including range queries, kNN queries, and so on. In
this paper, the authors provide and discuss a scheme to apply the proposed tree to Distance Range Query(DRQ)
problems, which extract all objects in a given radius from the given point on the graph. Focussing boundaries among
regions explicitly, the proposed tree is implemeted and processed in terms of list data structure, for given queries in
road network. Different from the existing methods, the proposed tree is considered to possess spatial relationships
between subregions of a given road network, and is build without specifying objects that reside in. Hence any type
of objects can be queried with this single graph-partitioning tree when their geographical locations are specified.

Key words Network Voronoi Diagram, Distance Range Query, Graph-Partitioning Tree

0000000000000000000000000000
000000000000000000000000000

000000000000000000000000000 O0000000000000000000000000000

000000000 (DRQ)OkO00D00OO (kNN)OOO 000

0000000D00000000D0000(1)0[4. 00000 0000000D000000000 0000000000

1. 0000



A
E27(18)

01 0000 P1O..O0PSOO000O00O0C0OOOOOGDO
Fig.1 Network voronoi diagram for generators P10 ...0 P5
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Fig.2 Adjacency among generator regions for P10 ...0 P5
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Fig.3 Graph of adjacency among generator regions(Gj1)
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Fig.4 Tree representation for inclusion relations of region
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Fig.5 Hierarchical structure of graph-partitioning tree
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Fig.6 Relations of subregions and numbers of target objects in

each layer of the graph-partitioning tree
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Fig.7 Merge of subregions included in a given querying circle

(radius r) in each layer
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