DEWS2006 1C-i5

) Tt T
T 812-8581 6-10-1
T 812-8581 6-10-1
E-mail: ftanaka@db.is.kyushu-u.ac.jp, {1{kaneko,akifumi}@is.kyushu-u.ac.jp
Hawk Eye
Hawk Eye

Extended Cell Splitting Algorithm

Michiko TANAKAT, Kunihiko KANEKOTT, and Akifumi MAKINOUCHI'

1 Graduate School of Imformation Science and Electrical Engineering 6-10-1 Hakozaki Fukuoka Japan
1T Graduate School of Imformation Science and Electrical Engineering 6-10-1 Hakozaki Fukuoka Japan
E-mail: ftanaka@db.is.kyushu-u.ac.jp, {{{kaneko,akifumi}@is.kyushu-u.ac.jp

Abstract We have developed a spatial database system called Hawk Eye in which a spatial object is defined
as a cell complex. A cell complex consists of cells which are sets of points in Euclidean space satisfying a linear
constraint. In Hawk Eye, a cell is stored in the database as the linear constraint defining it, on the other hand, it
is represented by its incidence graph when applying a spatial operation. So, we designed a procedure which convert
the linear constraint to the incidence graph. And as splitting of an unbounded cell with a hyperplane is needed,
so, we made the presented algorithm. Existing algorithm which splits only bounded cells decides if the hyperplane
intersects the bounded cell by using only the topological relationship of the hyperplane and the boundaries of the
cell. And as all bounded cells have vertexes, whether a hyperplane intersects a bounded cell can be get only by the
topological relationships of the vertexes. Some unbounded cells cannot be decided correctly whether it intersects the
hyperplane only using its boundaries. So, an algorithm which decides if a cell intersects the hyperplane correctly for
all unbounded cells is presented in this paper. The presented algorithm make use of the linear constraint defining
the cell in addition to the topological relationships of the boundaries if needed.
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