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The Computation of the Voronoi Diagram of a Circle Set Using
the Voronoi Diagram of a Point Set: II. Geometry
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ABSTRACT

Presented in this paper are algorithms to compute the positions of vertices and equations of edges of
the Voronoi diagram of a circle set. The circles are located in a Euclidean plane, the radii of the circles
are not necessarily equal and the circles are not necessarily disjoint. The algorithms correctly and effi-
ciently work when the correct topology of the Voronoi diagram was given. Given three circle generators,
the position of the Voronoi vertex is computed by treating the plane as a complex plane, the Z-plane, and
wransforming it into another complex plane, the W-plane, via the Mobius transformation. Then, the prob-
lem is formulated as a simple point location problem in regions defined by two lines and two circles in
the W-plane. And the center of the inverse-transfortned circle in Z-plane from the line in the W-plane
becomes the position of the Voronoi vertex. After the correct topology is constructed with the geomewy
of the vertices, the equations of edge are computed in a rational quadratic Bezier curve form.

Key words : Circle set voronoi diagram, Apollonius' 10th problem, Mobius transformation, Rational
quadratic bezier curve, Point location problem
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Fig. 2. Shrunk generator circles and inflated circumcircle.
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Fig, 3. Mobius transformation W=W(z)=1/z-z). (a} Z-plane.
and (b) W-plane.
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(a) (b)

Fig. 4. Inverse mapping Z=Z(w)=1/w+2z; which maps from
the W-plane to the Z-plane. (a) W-plane and (b) Z-plane.
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