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Interactive Construction and Automated Proof in Eos System with Application
to Knot Fold of Regular Polygons

Fadoua Ghourabi, Tetsuo Ida, and Kazuko Takahashi 55

Equal Division on Any Polygon Side by Folding
Sy Chen 67

A Survey and Recent Results about Common Developments of Two or More
Boxes

Ryuhei Uehara 77

Unfolding Simple Folds from Crease Patterns
Hugo A. Akitaya, Jun Mitani, Yoshihiro Kanamori, and Yukio

Fukui 85

vii



viii CONTENTS

III. Mathematics of Origami: Rigid Foldability

Rigid Folding of Periodic Origami Tessellations
Tomohiro Tachi 97

Rigid Flattening of Polyhedra with Slits
Zachary Abel, Robert Connelly, Erik D. Demaine, Martin L.

Demaine, Thomas C. Hull, Anna Lubiw, and Tomohiro Tachi 109

Rigidly Foldable Origami Twists
Thomas A. Evans, Robert J. Lang, Spencer P. Magleby, and Larry

L. Howell 119

Locked Rigid Origami with Multiple Degrees of Freedom
Zachary Abel, Thomas C. Hull, and Tomohiro Tachi 131

Screw Algebra Based Kinematic and Static Modeling of Origami-Inspired
Mechanisms

Ketao Zhang, Chen Qiu, and Jian S. Dai 139

Thick Rigidly Foldable Structures Realized by an Offset Panel Technique
Bryce J. Edmondson, Robert J. Lang, Michael R. Morgan, Spencer

P. Magleby, and Larry L. Howell 149

Configuration Transformation and Mathematical Description of Manipulation
of Origami Cartons

Jian S. Dai 163

IV. Mathematics of Origami: Design Algorithms

Filling a Hole in a Crease Pattern: Isometric Mapping from Prescribed
Boundary Folding

Erik D. Demaine and Jason S. Ku 177

Spiderwebs, Tilings, and Flagstone Tessellations
Robert J. Lang 189

Scaling Any Surface Down to Any Fraction
Erik D. Demaine, Martin L. Demaine, and Kayhan F. Qaiser 201

Characterization of Curved Creases and Rulings: Design and Analysis of Lens
Tessellations

Erik D. Demaine, Martin L. Demaine, David A. Huffman, Duks

Koschitz, and Tomohiro Tachi 209

Curve-Folding Polyhedra Skeletons through Smoothing
Suryansh Chandra, Shajay Bhooshan, and Mustafa El-Sayed 231

Design Methods of Origami Tessellations for Triangular Spiral Multiple Tilings
Takamichi Sushida, Akio Hizume, and Yoshikazu Yamagishi 241

A New Scheme to Describe Twist-Fold Tessellations
Thomas R. Crain 253



CONTENTS ix

Weaving a Uniformly Thick Sheet from Rectangles
Eli Davis, Erik D. Demaine, Martin L. Demaine, and Jennifer

Ramseyer 265

Extruding Towers by Serially Grafting Prismoids
Herng Yi Cheng 275

On Pleat Rearrangements in Pureland Tessellations
Goran Konjevod 293

Graph Paper for Polygon-Packed Origami Design
Robert J. Lang and Roger C. Alperin 305

A Method to Fold Generalized Bird Bases from a Given Quadrilateral
Containing an Inscribed Circle

Toshikazu Kawasaki 319

Pentasia: An Aperiodic Origami Surface
Robert J. Lang and Barry Hayes 329

Base Design of a Snowflake Curve Model and Its Difficulties
Ushio Ikegami 339

Two Calculations for Geodesic Modular Works
Miyuki Kawamura 357

Index I-1

Part 2: Origami in Technology, Science, Art, Design, History,
and Education

Acknowledgments xiii

Introduction xv

V. Origami in Technology and Science

Comparison of Compressive Properties of Periodic Non-flat Tessellations
Yves Klett, Marc Grzeschik, and Peter Middendorf 371

Numerical Analysis of Origami Structures through Modified Frame Elements
Kazuko Fuchi, Philip R. Buskohl, James J. Joo, Gregory W. Reich,

and Richard A. Vaia 385

A Study on Crash Energy Absorption Ability of Lightweight Structures with
Truss Core Panel

Yang Yang, Xilu Zhao, Sunao Tokura, and Ichirou

Hagiwara 397

Toward Optimization of Stiffness and Flexibility of Rigid, Flat-Foldable
Origami Structures

Evgueni T. Filipov, Tomohiro Tachi, and Glaucio H. Paulino 409



x CONTENTS

Structural Engineering Applications of Morphing Sandwich Structures
Joseph M. Gattas and Zhong You 421

Sound-Insulating Performance of Origami-Based Sandwich Trusscore Panels
Sachiko Ishida, Hiroaki Morimura, and Ichiro Hagiwara 431

Thin-Walled Deployable Grid Structures
Jonathan Ho and Zhong You 439

Deployable Linear Folded Stripe Structures
Rupert Maleczek 447

Gravity and Friction-Driven Self-Organized Folding
Günther H. Filz, Georg Grasser, Johannes Ladinig, and Rupert

Maleczek 459

Magnetic Self-Assembly of Three-Dimensional Microstructures
Eiji Iwase and Isao Shimoyama 471

Folding Augmented: A Design Method to Integrate Structural Folding in
Architecture

Pierluigi D’Acunto and Juan José Castellón González 479
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