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Summary The process for a square tiling A more complicated tiling A description of the program
Origami 1s an art of folding materials, usually paper or other dec- First we draw the tiling. The program first draws the tiling by adding one vertex at a time

orative fabrics, to create three-dimensional shapes or tilings. Cor-
rugations and tessellations are particular types of origami, usu-
ally being built from certain types of repeated and convex ob-
jects. The folding of origami requires a carefully calculated two-
dimensional crease pattern. We built a computer program that
automatically turns k-uniform tilings into a crease pattern that 1s

according to a “gluing pattern”; then adds in the crease pattern
according to the algorithm by Nguyen and Fritzson; and finally
colors the edges with mountains and valley folds so that 1t can be
fed into the origami simulator. The program takes in arguments
for dimensions, edge size, a shift factor 4, and starting polygon.

ready-to-fold or input into an origami simulator.

Gluing patterns

Previous work Tilings are described by gluing patterns, which describe the an-

gles where each edge appears as well as what edges of each ver-
tex are glued to. For instance, the square tiling has the following
gluing pattern and angle list:

This project was inspired by the work of origami artists Uyen
Nguyen and Ben Fritzson. In Nguyen and Fritzson’s research
paper, Origami Explorations of Convex Uniform Tilings Through
the Lens of Ron Resch’s Linear Flower, the artists proposed a
process for going from a k-uniform tiling to its crease pattern. A
k-uniform tiling 1s one which consists edge-to-edge connected
convex regular polygons with &k orbits of vertices. The process of
creating a going from a tiling to its crease pattern 1s roughly as
follows:

Then we fill in the crease pattern using Nguyen and Fritzson’s

algorithm 0,7/2, 7,31 /2]

{(0,0):(0,2),(0,1):(0,3),(0,2) : (0,0),(0,3) : (0,1)}
The program has built-in many possible gluing patterns ranging

from simple 1-uniform tilings to a few 5-uniform tilings, as well
as the option of adding in a new one.

First, choose a polygon and make a reduced copy of that

B-shift

polygon. Second, make a midpoint polygon whose edges are

connected to the reduced polygon at its midpoints. Third, make
the shared legs at each corner of the polygon. Fourth, add side
crease lines that connect the midpoint polygon to the legs.

To ensure foldability, for each type of polygon we have to solve
the following system of equations, where ¢, c,, c3 are parameters
depending on the shape and x,y, z, w are variables we solve for:

In addition, Fritzson and Nguyen suggest that varying the
distance between the starting and reduced polygons are allowable
within certain bounds, which would change the overall height of Then color mountains and valleys
the tiling. In order to assure foldability, one needs to compute a
shifting quantity known as a B-shift, which consists of solving a

X+Yy=cC

IT+W+Cr =T
c3sin(cp) = xsin(w)

ysin(cy) = xsin(z)

system of equations numerically. List of k-uniform tilings This is done numerically in Python.
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