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Origami Mathematics & Algorithms

• Explosion in technical origami thanks
in part to growing mathematical and 
computational understanding of origami
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Tomohiro Tachi

Origamizer
[Tachi 2006;
Demaine &
Tachi 2017]
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Shoe Soles
[Calisch & 
Gershenfeld 2018]
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Nervous System
3D Printed Dress
2014

https://n-e-r-v-o-u-s.com/
projects/albums/
dress-in-motion/
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Deployable Origami Structures

[You & 
Kuriba-
yashi
2003]

5m prototype of 100m
space telescope lens

[Lang & LLNL 2002]

Origami stent
[You & Kuribayashi 2003]



Deployable Origami Shield
[Howell et al., BYU 2017]
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Printable Robots    [MIT, Harvard, Penn]

• Custom robots assembled in hours from
~$10-20 of materials
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Applications of Linkage Folding

RoboticsMechanics

Graphics Biology

[CanadArm]

HIV protease

[Leclercq, 
Akkouche, 
Galin 2001]
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[Cantarella, 
Demaine, 
Iben, O’Brien 
2004]

Carpenter’s Rule Theorem [Connelly, 
Demaine, 
Rote 2000]
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Applications of Polyhedron Folding

Sheet-metal
manufacturing

[Lundström Design]
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• Convex polyhedra always
have a one-piece unfolding

• OPEN: Do general polyhedra?
[Demaine & Lubiw 2011]

[Sharir & 
Schorr 1986]

[Aronov & 
O’Rourke 1991]

Theory of Unfolding Polyhedra



• Orthogonal
polyhedra
always have
a one-piece 
unfolding

• OPEN: Do 
general
polyhedra?

Theory of Unfolding Polyhedra

[Damian, Flatland, 
O’Rourke 2007]



Hinged Dissections
• Any two polygons of the same 

area have a hinged dissection
[Abbott, Abel, Charlton, Demaine, 
Demaine, Kominers 2008] 

[Dudeney 1902]
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