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Abstract This paper presents a kernel system for spatial database systems named Hawk’s Eye. We implemented
a new spatial data model named HA-face complex on Hawk’s Eye. The model represents the spatial position and
region of spatial objects of various dimensions in 2-, 3- or 4- dimensional space uniformly. A spatial object rep-
resented by the model is a finite set of hyperplane arrangement faces, each of which is a region in a hyperplane
arrangement induced by hyperplanes in 2-, 3- or 4- dimensional space. We propose a new algorithm named localized
divide-and-conquer to evaluate geometric operations and spatial relationships of two spatial objects represented by
the model. The model is implemented on an object database system. Our experimental tests show that the local-
ized divide-and-conquer is faster than other algorithms using an arrangement construction algorithm incremental
or divide-and-conquer.

Key words spatial data model, spatial query processing, computational geometry, hyperplane arrangement
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goobooooooo

6. 0000

goooooooobobobooooobooooa
Hawk’s Eye 0000000000 0OHawk’s Eye D000
gobooboobbooooobuoooboooa
ooooooooo 4000000000000 DOOn
gobooobooobooobuooobuoooooog
goboooobooobooobbuooouoooooog
gobooooooobooobuooobuoooooog
0000000 (000 HA-face complex 000000
0)00000000000000000D00O000Oo00
goooooobobbooooogobboobooooog
gobooooboooooobbuooobuoooooo
goboooobooobooobuoobbuooooog
gobooooooobooobuoobuoooooog
gobooooooobooobuoobuoooooog
00000000 localized divide-and-conquer 00 00 00 0
gobooooboobooobbooooooooog
000000000000 localized divide-and-conquer
O OHA-facecomplex 000000000000 OOO1L
gobooodboobooobuoobbuooooog
goboobooboboooooboboooooooog
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