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Figure 8.13: The conversion used to adjust the edge assignments for Example 3. (1) The unbranched and
(2) branched conversions of v2. The ideal circles shown in the details are colored green and yellow. (3) The
Euclidean border radii have been changed, and C(v2) has been added as an outer circle. (4) Projection to
the sphere, M°is M with v2’s edge assignments (pink circle) set according to their placement on the sphere.
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Figure 8.14: Example 3 made coherent via adjusted edge assignments. The generalized branch points are
separated branch flowers with center circles colored blue and pink.

Figure 8.15: The torus used in Example 4. The branch points are colored in blue. On the right is a
conversion of v; its petals are colored gray (they are horocycles in the conversion).
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By following the steps above, a motif using every possible selection of four traditional branch
circles was computed and had its Ex measured. The highlighted circles in Figure 8.15 were the four
with the lowest Fx of any set. Next, the conversion of Example 4 was adjusted with (modified)
shift-points at the remaining three branch points. Using varying methods to optimize Fx with the
six parameters, we were able to significantly reduce the holonomy error (from approximately 3.089
to approximately 0.027).

However we were unable to further improve on this error, and we were unable to achieve the
computational or visual success of the previous examples. Progress seems to be impeded by the
confluence of several factors. Using more chains and shift-points has a two fold cost in time
and accumulative computational error. Small local errors snowball into noticeable amounts; these
naturally get expressed in our method of measuring holonomy. Additionally Ex can be very sensitive
to relatively small changes in the parameter, and its surface appears to be discontinuous. Figure
8.16 illustrates this behavior when a single shift-point has been inserted.

That a solution exists seems quite possible, but our current methods have met a limiting
threshold. An advancement in computational methods or even hardware might yield better results.
In regards to the former, applying techniques recently developed by Gerald Orick might resolve the
above mentioned cumulative error [35]. However while it is believed that six parameters should

suffice, it is unclear exactly why the symmetry of the torus in Section 4.5 actually works.
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(d)

251

151

A —

Figure 8.16: Different views of Fx for Example 4 adjusted at a single shift-point. Traditional branching
has been placed at the other two branch points. (a) and (b) are a top and isometric view, respectively, (c)
is a detail of (b), and (d) is a two-dimensional slice from (b) at ¢ = 1.
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