
MIT Class 6.S080 (AUS) 

Mechanical Invention through Computation 
 
Kinetic Origami 
 
 
 
 
 



Miura Ori 

Basis of much 

Kinetic origami 

(continuous folding) 



Miura Ori 

 



Miura Ori in Nature (L. Mahadevan, Wyss Institute) 

 



Buckling of a cylinder 



Curvature in patterned folding 

 

Waterbomb tessellation 
(“Namako” by Shuzo Fujimoto) 



Kinetic Origami 

 



Space-filling Origami 
Tomohiro Tachi 

University of Tokyo 



Tomohiro Tachi 

University of Tokyo 
 



Miura folding with  

thick materials 
 



Material Thickness in Miura Ori (Hoberman) 

 



Kinetic Origami 

 



Kinetic Origami 

 



Kinetic Origami 

 



Origami Mechanisms 



Origami Mechanisms 



Origami:Form 

 
Tomohiro Tachi 

University of Tokyo 



Origami: 

Form 
Tomohiro Tachi 

University of Tokyo 



Transformation 

Deployment 

"Rigid Origami Structures with Vacuumatics: Geometric 
Considerations" T. Tachi, M. Masubuchi, M. Iwamoto, 2012 IASS 

Tomohiro Tachi 

University of Tokyo 



Tomohiro Tachi 

University of Tokyo 



Tomohiro Tachi 

University of Tokyo 



Tomohiro Tachi 

University of Tokyo 

Hexagonal Tripod Shells 



 

Alternate methods for  

thick origami 



 

• Material 

• 10mm Structural Cardboard 

(double wall) 

• Cloth 

• Size 

• 2.5m x 2.5m 

 

• exhibited at NTT ICC 

 

Tomohiro Tachi 

University of Tokyo 



‘Thick’ Origami (Hoberman) 

 



‘Thick’ Origami (Hoberman) 

 



‘Thick’ Origami (Hoberman) 

 



‘Thick’ Origami (Hoberman) 

 



‘Thick’ Origami  

 



‘Thick’ Origami  

 



Kinetic Origami 

 



Thick Origami 



Kinetic Origami 



Kinetic Origami 



Kinetic Origami 

 



Kinetic Origami 

 



Kinetic Origami 

 



Kinetic Origami 



Kinetic Origami 



Abu Dhabi Investment Council Headquarters 

Architect: Aedas 



Custom Kinetic Facades: 

Abu Dhabi Investment Council Headquarters 

Architect: Aedas 



 

Hiden 
Senbazuru 
Orikata 
1797 



Modern 
Origami 

Satoshi Kamiya photo by Brian Chan 

Cerberus & Ryujin 
 

Satoshi Kamiya 
 

2005 

photo by Brian Chan 



2006 Design Challenge 
Photos by Brian Chan 

Brian Chan 

Robert Lang Giang Dinh 

Jason Ku 

Andrea Hawksley 



Joel Cooper 

Brian Chan 

Goran Konjevod 

Origami USA 
Convention 

2009 



Origami Mathematics & Algorithms 

 Explosion in technical origami thanks 
in part to growing mathematical and 
computational understanding of origami 

Butterfly 2.2 
 

Jason Ku 



Tree Method of Origami Design 
    [Fujimoto, Kamiya, Kawahata, Lang, Maekawa, Meguro, Yoshino] 
               [Lang, Demaine, Demaine 2006–2012] 



What Shapes 
Can Be Folded? 

[Demaine, Demaine, Mitchell 1999] 3D model by 
Bitmapworld 



Tomohiro Tachi 

Origamizer 
[Tachi 2006; 

Demaine & Tachi 
2009–2012] 



Metal Bunny 

[Cheung, Demaine, Demaine, Tachi 2011] 



Metal Bunny 

[Cheung, Demaine, Demaine, Tachi 2011] 



Pleated Folding  [1999–2013] 



Hyperbolic Paraboloid 

hyperbolic 
paraboloid 



 



 

Hyparhedra: Platonic Solids 
[Demaine, Demaine, Lubiw 1999] 



Hyperbolic Paraboloid 

hyperbolic 
paraboloid 

mathematically 
impossible! 

Demaine, 
Demaine, 
Hart, Price, 
Tachi 2009 



actual 

parabolic fit Triangulated Hypars Exist 
Demaine, Demaine, Hart, 
Price, Tachi 2009 



Circular Variation from Bauhaus 



Curved Origami at the Bauhaus 

 





Virtual Origami 
[Demaine, Demaine, Fizel, Ochsendorf 2006] 



Simulation 



“Black Hexagon” 
Demaine, Demaine, 
Fizel  2006 



 

“Computational Origami” 
Erik & Martin Demaine 

MoMA, 2013–2014 
 

Elephant hide paper 
~9”x15”x7” 



Curved Crease Sculpture 
Erik & Martin Demaine 
 

Renwick Gallery, 
Smithsonian 
American Art 
Museum, 2012 



Demaine & 
Demaine 
2011 

Feb.–Apr., 2012 
Brockton, Mass. 



Guided By Invoices 
Chelsea, New York 
Jan.–Mar., 2012 

Earthtone Series 
Demaine & Demaine 

2012 



Ocean Series 
Demaine & 

Demaine, 2012 

Simons Gallery 
Stony Brook, NY 
July–Aug., 2012 



Popup 
Books/Cards 



Popups  [Abel, Demaine, Demaine, Eisenstat, Lubiw, 

Schulz, Souvaine, Viglietta, Winslow 2013] 

 Any polygon can 
be subdivided 
into a single-
degree-of-
freedom 
popup, 
with 
specified 
target 
angle 



Popups  [Abel, Demaine, Demaine, Eisenstat, Lubiw, 

Schulz, Souvaine, Viglietta, Winslow 2013] 

 Any polygon can 
be subdivided 
into a single-
degree-of-
freedom 
popup, 
with 
specified 
target 
angle 



3D popups 
[Abel et al. 2013] 



Hydro-Fold 

Hydro-Fold   [Christophe Guberan 2012] 



The Movie 

 Vanessa Gould, 
Green Fuse Films 
[56 minutes, 2008] 



Book 

 www.gfalop.org 

 Published 
August 2007 

 Cambridge 
University 
Press 

 Coming soon 
in Japanese 



Free Video Lectures! 


	04_Kinetic_Origami
	L04_erik

