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Suppose a region R in the plane is bounded by n segments; s1, s2, . . . , sn.

Definition 1. The Voronoi Diagram of R is a partition of R into (not neces-
sarily disjoint) subsets V1, V2, . . . , Vn such that each point in Vi is at least as close
to boundary segment si as to all other boundary segments. See Figures 1 and 2.

Typically, interest lies in finding the boundary segments of the Vi that are in
the interior of the region R. We will denote this set of interior edges by V D(R).

Definition 2. The Medial Axis of R is the locus of centers of circles whose
boundaries touch at least two points on the boundary of R. See Figures 3 and 4.

Figure 1. Region with 4 segment boundaries

Figure 2. Voronoi Diagram
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Figure 3. Locus of Centers

Figure 4. Medial Axis

This definition does not depend on the fact that there are n boundary segments,
only on the total boundary. Nevertheless, this also produces a set of interior edges
denoted MA(R).

The computation of the medial axes and Vornonoi diagrams of a region is a
hot topic today because it is a preprocessing step in a wide variety of applications
including shape recognition, pattern analysis, image compression, and even font
design.

This comps group will consider and try to answer a number of questions about
Voronoi diagrams and medial axes of regions.

(1) In the case of the rectangle in the figures, it appears that V D(R) = MA(R).
Is it always the case that V D(R) = MA(R)? Perhaps V D(R) ⊂ MA(R).
Perhaps MA(R) ⊂ V D(R). Perhaps in general there is no relationship at
all.

(2) Is there a way to compute V D(R) and MA(R) for regions with simple
boundaries, say piecewise linear segments, or conic section segments, or in
general, polynomial curve segments?

(3) If R is a convex region, is the computation simpler than for non-convex
regions?
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(4) Does a piecewise linear approximation of curved boundary segments pro-
duce VD and MA close (in some sense) to those for the curved segments?

Of course, these questions are likely to lead to others that the group might pose and
answer. There is a wide variety of research literature available on both the medial
axis and Voronoi diagrams, but this project is about discovering some results on
your own.


