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Folding

[Hawkes, An, 
Benbernou, Tanaka, 
Kim, Demaine, Rus, 
Wood — PNAS 2010]

[Felton, Tolley, 
Shin, Onal, 

Demaine, Rus, 
Wood — Soft 
Matter 2013]

[Felton, Tolley, 
Demaine, Rus, 

Wood —
Science 2014]
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Presentation Notes
Videos from http://erikdemaine.org/papers/Matter_PNAS/, http://science.sciencemag.org/content/345/6197/644, http://iopscience.iop.org/article/10.1088/0960-1317/25/8/085004/meta






[Iben, O’Brien, Demaine 2006/2009]
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Presentation Notes
Figures from papers http://erikdemaine.org/papers/Refolding_SoCG2006/ & http://erikdemaine.org/papers/Refolding_DCG/ .
Video available from http://graphics.berkeley.edu/papers/Iben-RPP-2006-06/



Watt 1784

Peaucellier 1864
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Public-domain book scanned by Google: http://books.google.com/books?id=LUoDAAAAQAAJ



Watt 1784

Peaucellier 1864
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Left images by Erik.  Right images from public-domain book scanned by Google: http://books.google.com/books?id=LUoDAAAAQAAJ



DIWire [Pensa, 2012]
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Video edited by Erik from http://vimeo.com/43278619 and http://vimeo.com/41460834



[You & Kuribayashi 2003]
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Image from http://blogs.laweekly.com/arts/origami4.jpeg



5m →
100m

[Lang & LLNL 2002]
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Left image from http://blogs.laweekly.com/arts/origami5.jpeg and by Lawrence Livermore National Laboratory.  Right images from https://www.llnl.gov/str/March03/pdfs/03_03.2.pdf



folding@home
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Left image is cover of Science, February 1996.  Right image is http://www.stanford.edu/group/pandegroup/images/PS3-shot-00008.jpg from http://folding.stanford.edu/English/FAQ-PS3



Cerberus
Satoshi Kamiya
2005

Nazgul 8.1
Jason Ku

2011

photo by Brian Chan

photo by Jason Ku
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Left photo is http://www.flickr.com/photos/chosetec/186518571/ .  Right photo is by Jason Ku and from http://scripts.mit.edu/~jasonku/index.php?id=2011&model=nazgul3
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Renwick Gallery, 
Smithsonian American
Art Museum, 2012

Demaine &
Demaine
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http://erikdemaine.org/curved/



Demaine &
Demaine
2011

Green Waterfall
Demaine & Demaine, 2011

Earthtone Series
Demaine & Demaine, 2012
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http://erikdemaine.org/curved/



Waves of Color Series
Demaine & Demaine, 2014
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http://erikdemaine.org/curved/



“Hoberman Arch”
Hoberman Associates

Salt Lake City, 2002
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Image from http://blog.kineticarchitecture.net/wp-content/uploads/2008/06/hoberman_arch_5.jpg from http://blog.kineticarchitecture.net/2008/06/hoberman-arch/ . See also http://www.hoberman.com/portfolio/hobermanarch.php?projectname=Hoberman+Arch



[Cantarella, 
Demaine, 
Iben, O’Brien 
2004]
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Videos by the authors: http://graphics.eecs.berkeley.edu/site_root/papers/Cantarella-AED-2004-06/



[Cantarella, 
Demaine, 
Iben, O’Brien 
2004]
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Videos by the authors: http://graphics.eecs.berkeley.edu/site_root/papers/Cantarella-AED-2004-06/



[Cantarella, 
Demaine, 
Iben, O’Brien 
2004]
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Videos by the authors: http://graphics.eecs.berkeley.edu/site_root/papers/Cantarella-AED-2004-06/



[Cantarella, 
Demaine, 
Iben, O’Brien 
2004]
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Videos by the authors: http://graphics.eecs.berkeley.edu/site_root/papers/Cantarella-AED-2004-06/



[Cantarella & Johnston 1998]
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Image by Erik.
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Figure 10.1 of GFALOP



Flat Folding of Box-Pleated Assigned 
Crease Pattern is NP-complete

[Akitaya, Cheung, 
Demaine, Horiyama, 

Hull, Ku, Tachi, 
Uehara 2015]



[Demaine, Demaine, Mitchell 1999]
3D model by
Bitmapworld
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3D model from http://www.turbosquid.com/3d-models/3d-horse-animals-lightwave-model/269712 and rendered by Erik.  Other drawings by Erik.



Tomohiro Tachi

Origamizer
[Tachi 2006;

Demaine & Tachi
2009–2017]
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Presentation Notes
Photos from http://graphics.stanford.edu/data/3Dscanrep/bunny-scanalyze-sh.jpg and http://www.flickr.com/photos/tactom/1003649096/ and http://www.flickr.com/photos/tactom/1002688931
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Class poster from http://courses.csail.mit.edu/6.849/fall12/poster_letter_lowres.pdf .  Make your own make folding here: http://erikdemaine.org/fonts/maze/
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http://erikdemaine.org/fonts/simplefoldcut/?text=mit&steps=1
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http://erikdemaine.org/fonts/simplefoldcut/?text=mit&steps=1&puzzle=1



Metamorphosis of the Cube
Demaine, Demaine, Lubiw, O’Rourke, Pashchenko 1999
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Image by Erik Demaine et al. http://erikdemaine.org/metamorphosis/
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Video by Erik Demaine et al. http://erikdemaine.org/metamorphosis/



Albrecht Dürer (self-portrait) The Painter’s Manual [1525]
Snub Cube drawn by Cyp, licensed under Creative Commons Attribution-Share Alike 3.0 Unported
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Presentation Notes
Left image is public domain according to http://en.wikipedia.org/wiki/File:Durer_selfporitrait.jpg
Right image was scanned by Erik Demaine from an out-of-copyright book, Dürer’s The Painter’s Manual, 1525.
Center image from http://en.wikipedia.org/wiki/File:Snubhexahedroncw.gif



[Bern, Demaine, 
Eppstein, Kuo, Mantler, 
Snoeyink 2003]
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Figure 22.17 from GFALOP. See also http://erikdemaine.org/papers/Ununfoldable/



[Bern, Demaine, 
Eppstein, Kuo, Mantler, 
Snoeyink 2003]
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Figure 22.17 and 22.19 from GFALOP. See also http://erikdemaine.org/papers/Ununfoldable/




[Dudeney 1902]
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What is a hinged dissection

The big open problem

We’ve solved it (but don’t reveal answer)



[Abbott, Abel, Charlton, Demaine, Demaine, Kominers 2010]
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Figure by the authors from http://erikdemaine.org/papers/HingedDissections_DCG/ . Covered under the MIT Faculty Open-Access Policy.



Hinged Blocks
The Helium Stockpile

[Demaine, Demaine,
Palmer 2006]
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Photo by Erik. See also http://erikdemaine.org/papers/HingedPolyforms3D_Leonardo/


	Slide Number 1
	Self-�Folding
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	[Cantarella, Demaine, Iben, O’Brien 2004]
	[Cantarella, Demaine, Iben, O’Brien 2004]
	[Cantarella, Demaine, Iben, O’Brien 2004]
	[Cantarella, Demaine, Iben, O’Brien 2004]
	Slide Number 21
	Slide Number 22
	Flat Folding of Box-Pleated Assigned Crease Pattern is NP-complete
	Slide Number 24
	Origamizer�[Tachi 2006;�Demaine & Tachi�2009–2017]
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Metamorphosis of the Cube�Demaine, Demaine, Lubiw, O’Rourke, Pashchenko 1999
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Hinged Blocks

