
Figure 6.3: An two-dimensional example of the execution of Wrap. The removed Delaunay
simplices are shown in red.

Remark Edelsbrunner’s definition of the precedence relation, which we denote by “!” is
slightly different from ours, in that τ ! σ if τ ≺ σ, and in addition, the flow on one of τ or
σ is transversal. This definition thus invalidates τ ! σ in the case where τ ≺ σ but the flow
is tangential in τ and reaches the face σ of τ and continues tangentially on σ. Note that
no other case is possible; flow cannot cross two incident simplices transversally and cannot
move tangentially from a face to a coface. The reflexive transitive closure of “!” is denoted
by “"”.

Some subtlety is associated with having a point (a minimum) at infinity in Q+. In practice
this point has no role in the computation of the Delaunay triangulation of Q. However,
because of it, Rn \ conv Q become the Voronoi cell in VorQ+ associated to the critical point
(minimum) at infinity. Consequently, the Wrap algorithm must treat Rn \ conv P as a
special abstract critical simplex ω that contains this critical point. Since this critical point
is infinitely far away, every simplex τ of Del P that is contained in the boundary of convP
is considered preceded by ω.

With these preliminaries covered, Edelsbrunner’s Wrap algorithm can now be stated as
shown in Figure 6.2.

As stated, the output of Wrap is not guaranteed to agree topologically with the sampled
surface Σ. In fact, Edelsbrunner proves that the produced output I is the boundary of
a contractible volume. However, Edelsbrunner also suggests methods for extending the
algorithm in order to allow production of non-contractible output. For example, he suggests
to consider, in addition to the simplices that are preceded by ω, those that are preceded by
other “significant critical simplices”. The results in rest of this chapter are witness to the
accuracy of this insightful intuition; the other “significant critical simplices” turn out to be
critical simplices associated to outer medial axis critical points of hQ.
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