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Introduction

Given a source point on a piecewise at manifold and a vectds tangent space, the exponential map
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returns the point on the manifold a distakngealong the geodesic with initial direction given by

The development is the inverse relation, taking points from the manifold to the corresponding points |

tangent space.

While the development computes point-by-point, our source unfolding algorithm attempts to calculate

development a chunk at a time.

De nitions

A frustum Is an intersection of half-spaces with the origin on their boundary. They are represented he

ordered lists of vectors de ning the lines of intersection.

A facet Is ann-dimensional convex polyhedron, represented here as a collection of vertices and inforn

about connections.
A ridge Is an(n

1)-dimensional convex polyhedron that forms the boundary between adjacent facets.

Example of Algorithm

<

Choose a point in one of the facets.

i

Choose a ridge to develop across, and create a Clip this new facet with the current (intersected)
frustum. Add this clipped facet to the unfolding.

frustum through Its endpoints.

g

Find the facet adjacent across this ridge, and the
a ne transformation to place it. Add this facet to
the unfolding.

-

Choose a ridge on this facet to develop across, andntersect the two frustums, nd the adjacent facet,
and clip this facet with the new frustum. Add this

create a frustum through its endpoints. Intersect
this frustum with the old one.

o

Find the facet adjacent across this ridge, and the

a ne transformation to place It.

K

e

Choose a ridge to develop across and create a

frustum through its endpoints.

-

clipped facet to the unfolding and continue.

Unfolding of an Icosahedron

Pseudocode

Initial

INPUT:
length-data, combinatorics, source

START:

nd the facet F that contains source

V = a full frustum

specify orthonormal basis:: :; Uy

S = a ne transformation taking source to origin an
orientingu,

LoodF, V, S)

END

Loop Subroutine

INPUT:
facet F, frustunVy a ne transformation S

START:

clip SF withVy and add to the unfolding

construct a list of ridges to develop across

for each ridge in the list:

form a new frustum through the endpoints of the ridge
V = Intersection of this frustum and the input frustum
nd the facet F’ adjacent to F across the ridge
T := a ne transformation taking F' to F
nd the vertex on F’ not on the ridge
If (this vertex is inside the chosen bounds):

LooF, V, ST)

end for loop
END
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Subroutines

Choosing Ridges to Develop. Only those ridges
with adjacent facets that intersect the current frus-
tum (and are not the current facet) should be used
For Instance, In two dimensions, this situation coule
OCCUT:

Here the two edges marked in red should be ignore

Facet Clipping. Facets are clipped by frustums,
which are de ned by vectors from the origin. This Is
done by taking the convex hull of all points of inter-
section between a given facet and frustum.

Intersecting Frustums. To nd the intersection of
two frustums, rst nd the vectors of each frustum
that are interior to the other. Add to this list the new
vectors determined by the intersections of the twc
frustums’ bounding facets that are interior to both
frustums. Finally, order this list cyclicly into a new
frustum.
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