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Embedding MBR’s in Spatial Index Tree for Road Network Applications
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Abstract This paper proposes an extension of our spatial index tree and its generation method in order to enhance
functions on range queries for road network applications. Our spatial index tree are to be generated in a bottom-up
fashion, using Network Voronoi Diagram, with respect to distance information along road segments. Especially, it
works efficiently for in point-to-point queries, such as shortest path problems. It, however, has a disadvantage in
range queries, since road path length does not necessarily provide the extent of geographical regions. In fact, our
previous spatial index, which is a distance-based index in each region possesses inaccuracies in refinement steps in
range queries, such as Distant Range Queries and k-Nearest Neighbor queries. In this paper, we introduce MBR'’s
(Minimum Bounding Rectangle) to our spatial index tree as a range index, and provide their bottom-up generation
algorithm from base road network data. We also show the usage of MBR'’s to Geographical Survey Institute digital
map, and discuss these range queries algorithms using them.
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Fig.4 The parameters used with expression
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Fig.6 concept of the MBR use in kNN
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Fig.7 Digital Map of Kyotango City Amino-cho
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Fig.8 MBR of Kyotango City Amino-cho

goboosbooooooooobooooooon
001000 (0 1H)00D 110000000 100%000000
MBROOOODOOOOOOMBROOO MBROOOOOO
gobooMBROODOOOODODOODOOOOOODO
gobooooooobooooboooooooboooooboo
ooobOOo MBROOOOOOOOOOOOOOOOOOOO
goboooooooooooboooobooooobooooooo
gooooooooOo MBRODOOOOD eOOODOOOO
gobooooooooooobooooooooobooooooo
oo MBROOOOOOOOOOOOOOOODOODODDO
goooooooobooooooon
o0 20MBROOOOOOOOCOOOOOOOOOODODO
ggoooooooobi1boobooobo10b0b0.6e000000
goboooooooboboooooo
002000 (0 12)00000000000000000O0
gobooooooooooboooooboooobooooooo
gooooooooboooooobooooooobooooboooo
goboooooooooobo200100000000000
gooogo



100%
90%
80%

70%

5 6%

B s0%

0% ///
30%
on

10%
0%

PR #
~~MBREAHNDEEH MBREFRFRIE -+ HIMBREE FI

011 0000000000 MBROOO
Fig.11 Area of MBR for the whole map
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Fig. 12 he expanse of the domain at MBR
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