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New Raster-Based Method for Constructing Voronoi Diagrams
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Abstract: Most vector-based algorithms of computing Voronoi diagram have some difficulties in handling
complex generators (such as curves and areas). A new raster-based method was developed, in which the
Voronoi regions were defined by deciding each grid’s character. In order to save the CPU time, the approach
of searching its nearest generator for a grid was developed, which was based on the quadrantal location of
generator grids in a raster space. The module Grid of Arc/Info software was employed to implement vector-
raster and raster-vector data conversion and graphic display. The developed method can construct Voronoi di-
agrams with generators of any forms, and it has only one grid error compared with the vector-based method.
The CPU time increases with the reducing of the grid size but decreases with the increasing of the number of
generator grids.

Key words: geographical information systems; Voronoi diagram; raster-based method; an approach of
searching the nearest neighbor
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