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Origami6 is dedicated to the memory of Klaus Peters (1937–2014), founder with
Alice Peters of A K Peters, Ltd., publisher of Origami3, Origami4, and Origami5,
among many other genre-crossing books. His vision informed and explored the
relationships between mathematics and many other fields, not least of which is the
mathemagical world of origami.
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Introduction

The apparently disparate fields of origami (the Japanese art of paper-folding),
mathematics, science, technology, design, and education have made tenuous connec-
tions with each other throughout recorded history, but they became firmly linked
in 1989, with the First International Conference on Origami Science and Tech-
nology, organized by Humiaki Huzita and held in Ferrara, Italy. The outcome
of that meeting was a book [Huzita 91]. That first conference, which brought
together practitioners in origami, mathematicians, scientists, technologists, engi-
neers, and educators, set the course for a series of meetings and subsequent pro-
ceedings books, in Otsu, Japan in 1994 [Miura 97]; Asilomar, California, USA in
2001 [Hull 02]; Pasadena, California, USA in 2006 [Lang 09]; Singapore in 2010
[Wang-Iverson et al. 11]; and, most recently, in Tokyo, Japan in 2014. Over a
hundred papers were presented by speakers from 30 countries at that conference,
spanning topics ranging from the mathematical fundamentals of origami to algo-
rithms for origami design, applications in architecture, deployable structures, micro-
fabrication, and the use of folding in teaching and pedagogy. With each year, the
breadth, diversity, and depth of work in the field have grown. It has resulted in
collaborations between scientists and artists, engineers and teachers, in numerous
structures, mechanisms, devices, and artworks, and, most tangibly, in the collection
of papers in the book you are holding right now.

Each Origami in Science, Mathematics, and Education (OSME) conference has
grown in size and breadth, reflecting the many connections between the world of
folding and diverse other fields. Traditionally, the art of origami has been one of
great restriction: a single sheet of paper (usually), formed by folding only, with
no cuts (again, usually). Yet, this restrictive rule set not only gave rise to vast
variety in artistic forms, but the techniques that artists discovered to create their
forms have turned out to have applications across technology. In addition, as the
power of folding came to the attention of scientists, mathematicians, and technol-
ogists, they, in turn, brought powerful tools—abstraction, analysis, optimization,
computation—to the world of folding, giving rise not just to new artworks but
to new engineering applications that better the human condition. With the com-
bination of geometric precision and physical tangibility that folding provides, it
continues to serve as an educational tool, with ripple effects that extend far beyond
the narrow province of paper alone.

As with previous volumes in this series, this book presents a cross section of the
latest developments in the marriage between origami and scientific and technological
fields. Those developments grow and expand, and there is no greater evidence of
that growth than the fact that this work is now in two printed volumes.

xv



xvi INTRODUCTION

Part 1 focuses on some of the deepest connections between origami and other
fields: the mathematics of origami, whose roots go back well beyond the OSME
phenomenon with developments on solving algebraic equations using origami back
in the mid-twentieth century, and still older explorations of the mathematical prop-
erties of folded surfaces. Modern investigations form a rich and vibrant field; new
results presented here include work on constructability, connections to graph the-
ory and coloring, and a host of design algorithms that bring in concepts from two-
and three-dimensional geometry. The mathematical underpinnings of folding and
their implications remain a source of active exploration, as you will see in the many
papers in this work.

Part 2 focuses on the connections between origami and more applied areas of
science: engineering, physics, architecture, industrial design, and even other artis-
tic fields that go well beyond the usual folded paper. When origami enters other
fields, the medium changes: applications of origami use polymers, metals, textiles,
and more as the folding medium, and they call for new developments in algorithms,
manufacturing techniques, computational tools, and process development. In ad-
dition, the applications of origami are often informed and influenced by the deep
roots of historical folding, and you will find history, design, and art among the rich
mélange of interdisciplinary work explored in this volume. While origami can call
upon highly abstruse mathematical concepts, it also can play a powerful role as
a classroom tool at all educational levels, even the elementary grades. A number
of papers explore and demonstrate the utility of origami as a pedagogical tool in
mathematical education.

As is often the case in the academic milieu, the most exciting and novel devel-
opments take place at the edges of existing fields, where disparate and unexpected
bodies of knowledge mix and interact—illustrated elegantly here by the interdisci-
plinary applications of origami.

Origami6 contains a unique collection of papers accessible to a wide audience,
including those interested in art, design, history, and education and researchers
interested in the connections between origami and science, technology, engineering,
and mathematics. We hope you will enjoy the works in these two volumes, both
for their own interest and as harbingers (and perhaps triggers) of more exciting
developments to come.

The Editors of Origami6:

Koryo Miura
Toshikazu Kawasaki

Tomohiro Tachi
Ryuhei Uehara
Robert J. Lang

Patsy Wang-Iverson
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Columbus Cube, 689, 728
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conductive ink, 616
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cubic roots, 37, 45

cuboctahedral, 21

cuboctahedron, 689

cubohemioctahedron, 696
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Eulerian space, 557



I-6 INDEX

European Commission, 146

exclusive-or arithmetic, 168

expansive, 178

Exploratory Research Space at RWTH
Aachen, 498

extension, 37

extra-curricular mathematics curriculum,
724

extrusion, 335

extrusion origami, 275

extrusion vector, 235

eyeglass telescope lens, 201

fabric tape, 155

fabricated steel, 601

fabrication, 601

fabrication methods, 462

face, 212

face sheets, 372

face stresses, 421

facet flipping, 132

facets, 152

factor, 47

factory class, 527

failure mode, 382

feedback arc set, 300

feedback arc set problem, 300

feedback arc set problem in bipartite
tournaments, 293

Felix, Rene P., 11

fiber bundles, 460
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transformable mechanisms, 479
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tree, 177

tree curve, 342

tree method, 177

tree theory, 329
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triangular spiral multiple tiling, 243
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triangulated surface, 48

trigonometric laws, 60
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truss, 421
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twist direction, 254
twist fold, 293
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two-vertex coloring, 4
Type-A, 122
Type-B, 122

Uehara, Ryuhei, 82

ukiyo-e, 659
unassigned creased pattern, 12
unbounded quadrilaterals, 319
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WisWeb, 691

Wittgenstein, Ludwig, 661

woods, 371

workshop, 518

wrinkle, 399

yachts, 518

Yamagata University Kojirakawa Library,
656

Yao, W., 164
Yasuaki, Aida, 651
yatsushi, 659
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Zel’dovich approximation, 557
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Zeno’s Paradoxes, 723
zero-extension condition, 528
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zero-thickness, 119
zero-thickness kinematic models, 149
zero-thickness panels, 149
zig-zag, 112, 283
zig-zag path, 7
zig-zag pattern, 81
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