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Hans M. Wingler [Translated by Wolfgang Jabs and
Basil Gilbert ; Edited by Joseph Stein] The
Bauhaus : Weimar, Dessau, Berlin, Chicago

(Cambridge, MA: MIT Press, 1969) p. 434 a.

http://WWW-origami Student in Albers’s preliminary course: paper
-art-museum.com/ study. 1927-1928.
. ' ZFEZFDOHAEIZRY,
Ey i (?{/ E?I: CCITRASR T
J—0Owv/\ZzEREEU B MRS
20tHiC (CFRE BHORBEHE2]
g £h5
FE%%?##%J
_' st &
e 1970FALIE [HTHRD
7%4?%] __%}l_lj‘ J “origami”

TiEE 1950s

\ -
NFE RS T TSI R EEEOHEIZLY.

[FrHEESET | - KD 1797% iR S IEASN LB ARIRLEL:
i&fgﬂ)ﬂﬂhﬁfﬁ/\@m

Ronald D. ReschEK®D#TY#KERETK

A b AL, 2R US Patent 3407558 1968 (Ronald D.
gﬁ;g:i;; Resch) Self-Supporting Structural
)4, 19894 Unit Having a Series of

Repetitious Geometrical Modules
https://docs.google.com/viewer?ur
I=patentimages.storage.googleapis

-.com/pdfs/US3407558 . pdf

¢ EET_ |—|:|-|_ TE%EEJ 73\%

BLU, EEEmDFEL
c‘.’.)ﬁﬁ'ﬁb\% SN5 | US Patent 3407558 1968
%E 1980 ﬁﬁ“l;% (Ronald D. ReSCh)

UTokyo Online Education EfiT{ffE{z& 2 2016 & %1% CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

IRTE DI

BEfH (ver3.5) by HEEE
http://www.folders.jp/g/2005/
0501.html

"Shakti,” by Joel Cooper, 2013 AANDZ by /JMATEk "Attack of the Kraken"

http://origami.gr.jp/~komatsu/gallery/wolf.html by Brian Chan
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The sixth International Meeting of Origami
Science, Mathematics and Education

< Tokyo, Japan, 10-13 August 2014

origami.gr.jp/6osme/

International Meeting on Origami In

Science, Mathematics, and Education

UTokyo Online Education ZFffi{iffizEE 2016 i A&


https://creativecommons.org/licenses/by-nc-nd/4.0/

Session Names

Math 1,2 e Hinge
e Combinatorics Self Folding 1,2,3

e |nfinity e Composite Structure 1,2
e Software  Dynamics
e Precision e Elastic

e Tessellation 1,2 Construction

e Symmetric Design Architecture

e Modular e Design 1, 2

* Pop-Up 1,2 Art 1,2,3,4
Curved Folding Culture & History
Rigid Folding 1,2 Education 1,2,3,4

UTokyo Online Education i {ifi#zE S 2016 £E &%=


https://creativecommons.org/licenses/by-nc-nd/4.0/

ZFHEFOABICKY, CITHASN TOWV-EBRZHIBRLELT:

£ [OorigamiblR#K

=FEF®
Edited by Koryo Miura: University of Tokyo, Japan,
Toshikazu Kawasaki: Anan National College of Technology, Tokushima, Japan,
Tomohiro Tachi: University of Tokyo, Tokyo, Japan,
Ryuher Uehara: Japan Advanced Institute of Science and Technology, Ishikawa,
Japan,
Robert J. Lang: Langorigami, Alamo, CA,
Patsy Wang-lverson: Gabriella & Paul Rosenbaum Foundation, Bryn Mawr, PA

American Mathematical Society 2015; 744 pp; Softcover
MSC: Primary 00; 01; 51; 52; 53; 68; 70; 74; 92; 97;
Print ISBN: 978-1-4704-1874-8
Product Code: MBK/95
List Price: $130.00
Individual Member Price: $91.00

http://bookstore.ams.org/mbk-95/#sthash.bGwmrmgn.dpuf

UTokyo Online Education T {fffEE S 2016 E %1% CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

D F [

« [B2HD] (FMHUED o IAEEREESE] D
« CONBEFTAUATREFT Ty >3aZhhENl

(NSF ODISSETI) . BBONEVES
o KRB BESITDTF—A o1z
(CHDD > T=DMRA > « B ALLE
e THA>, BE, EEMPIL « 70SME(Z20184
ECRAMLAD Cé‘ CLY\D o EERIERTRA S N
o [EIBIFD | BISD . [IFiK] TZHH%=

EARIEHHEFENDDH D e NER
°mWﬁD@ﬁ$x#
o HFFITD DEAREM
. iﬂ??xﬁ:

UTokyo Online Education T {ffiZEZ 2016 %8 %1% CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

RDOE T @ 8B < Tl (FhiiEiE)

zeta-core [Miura 1972]

Koryo Miura “Zeta-Core Sandwich-Its
Concept and Realization” 1SAS report
No.480, May,1972, p.148

Chapel St-Loup
[Buri & Weinand 2008]
© Milo Keller

Milo Keller / www.milokeller.com
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solar panels folding
with Miura-ori

Rt FEME TR LR (JAXA)

reconfigurable Pavilion
[Tachi Masubuchi Iwamoto 2011]

K. Kuribayashi,
A Novel Foldable
Stent Graft
(2004)

p- 84,

Figure 4.1

@ (b);

p- 119,

Figure 6.5

— Hill folds - --Valley folds

(a) (b)
Stent Graft (You and Kuribayashi)
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Robofold (Gregory Epps) Table 2008
(T. Tachi and D. Koschitz)
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Self-Folding
H2ih D

E. Hawkes, B. An, N. M. Benbernou, H. Tanaka, S.
Kim, E. D. Demaine, D. Rus, R. J. Wood,
“Programmable Matter by Folding” PNAS, 2010 July
13; 107(28): 12441-12445.
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Self-folding Polymer Gel
J.-H. Na, A.A. Evans, J. Bae, M.C.

Chiappelli, C.D. Santangelo, R.]J. Lang, T.
Hull, R.C. Hayward, “Programming
reversibly self-folding origami with
micropatterned photo-crosslinkable

polymer trilayers”, Advanced Materials,
27, 79-85 (2015), p. 83, Figure 5

° C‘:\.\/\er:b\t_gb\\j < Tl<7973\ ? tr 4 = _|_

fi

UTokyo Online Education Fffi{iffizEs 2016 &€ X7 CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

VIS

ﬁﬁ@ﬁ (<1al)
i R TTESET
-ME I & A

- S J CERHMEZED AL
« AUHNYAY

« ITikOEE  (UR[D])
« ZIEER, BHE

o BIIR A D= X LDO—f%AL
- BEH - )L BYMRIR A\ DER

UTokyo Online Education ZFffi{ifiizEs 2016 £E X7 CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

R iEO I D ET D

UTokyo Online Education ZFffi{iffizEE 2016 £ A&


https://creativecommons.org/licenses/by-nc-nd/4.0/

EN T e
PRfE 9 D

NI S —

UTokyo Online Education ZFii{iliEEE 2016 &8 X7z CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

HEAN: D1

o] %
o fRIIMHRHEH TSR,
c ITNEZIMX CEENICHEOHDCENTES

AlteEEE=1 — 2O U w FibEE

UTokyo Online Education ZFffi{iffizEss 2016 £E X7 CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

=] EEEJ :
BOHEAEEC \EH

o« D& F DRI EE
:fﬂb%b‘C:%ﬁ%fC%
D

d

tange

cylinder cone

ﬂwooth D_‘_eyglopabla

HRDIE = .
AIFRIE = BIHA
Gaussian Curvature Gaussian Curvature Gaussian Curvature
e R < 0 \. =0/ > 0
° j:ﬁb%& : Td\mbb\rfd\b\m Anticlastic ) Synclastic
)EE Double Curved Surface Single-Curved Double Curved Surface
HRZRIED N
=2r—20=0 ST
HEHHE (DI PO ava
THENS X
N7\

UTokyo Online Education Ffifi{ifiiizE#Z 2016 #E %07 CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

8 HATE]

ZEIEZFDHEEIZEKY.
CCIZEASN TV -EBFHIBRLELT

Y ek at REx A

Ronald D. Resch 1968, US Patent
3407558
SelfT-Supporting Structural Unit
Having a Series of Repetitious
Geometrical Modules

http://www.google.com/patents/US3407

558
Fig. 4-9
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Domes
http://www.ronresch.org/ronresch/gal
lery/dome-one-sheet-of-folded-metal/

Ronald D. Resch 1968, US Patent 3407558
Self-Supporting Structural Unit Having a Series of
Repetitious Geometrical Modules
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qfEiiE [BE 1992]
Tree Method [Lang 1994]
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Origami by Brian Chan
Scutigera coleoptrata
http://web._.mit.edu/chosetec/www/or
igami/scutigera/
scutigera2. jpg

Origami by Brian Chan
Scutigera coleoptrata
http://web._mit.edu/chosetec/www/or
1gami/scutigera/

Crease Pattern(scutigera2 CP

(1).1pr9)
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Freeform Origami

[Tachi, 2009-]
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_Freeform Origami Tessellation
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L. Dudte, E. Vouga, T. Tachi, L. Mahadevan,
"Programming curvature using origami tessellations’,
Nature Materials, 15, 583-588 (2016)
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p. 584, Figure 2 Optimal calculated origami tessellations and their physical paper analogues.
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Straight Skeleton Method

[E.-D. Demaine, M.L. Demaine, and A.

Lubiw,
“Folding and Cutting Paper,” Proc.

Revised Papers from the Japan Conf.

Discrete and Computational
Geometry (JCDCG *98), pp- 104-117,
1998: p. 3, Fig. 3]
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Interactive Approach to Design
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Origami Metamorphose
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MERINSY —>2  BREARTET L —
>332 Waterbomb Tessellation

cBRE= [123FC

K. Kuribayashi,

A Novel Foldable Stent Graft (2004)
p. 119, Figure 6.5

p- 84, Figure 4.1 (a)(b);

i : o :
— Hill folds ---Valley folds
(a)

Kuribayashi & You 2006
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Origamizer
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www.tsg.ne. jp/TT/software

"Construction of 3D Origami Design System"
Tomohiro Tachir 2007, Supported by IPA ESPer
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B NS RDADTEF:

KEDZAEZ(L5

(gbu_@a%?éﬁh 6%=> U O
PRE (IR F D A
EDTEZRET D Polygons
ﬁ:ﬁiaﬂg Edge-Tucking

. %}_El_ H(I,J) Molecule

Vertex-Tucking
° EE%E W (I, J) Molecule
60,1)=-0(,])

w(j, i) = w(i, j) + 2(i, j) sin(0.58(i, j))
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Two-Step Linear Mapping
1. Mapping based on (1) (linear)
C,w=>Db
2. Mapping based on (2) (linear)
w=Cyb+ (| Nedge — CJva)\No where C, is the generalized inverse of C, )
If the matrix is full - rank, C!, = CT(C,CT )
gives (Nygge—2Merp)dimensional solution space

(within the space, we solve the i1nequalities)
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« 2D Cond.

« Convex Paper

perimeter molecule

« Non-intersection Convexity of paper Non intersection
i1 : (convexity of molecule)

~x<6(,j)<nx
min(w(i, ), w(j,i))> 0

» Crease pattern non-

intersection 0<O, <7
21 (i, j)cos 240, j)
#(i, j)<arctan———2 4057 O o o %
3D Cond. w(i, j)+w(j.i) BEROZYUEMN: EARSFILREEL TN LET

%)E’é’é‘“d’..‘D({a_l_)aunayEﬁ EOIBEAAN, )ERLS,

N V-
SN
el
t‘f‘l.‘
s 3
N \
Lat™ o
- )
4T

for tuck proxy anglez(, j) | P
and depth ¢(j) 74 _____

* Tuck angle condition
oo 1 .
#i. 1)=5 00, ))<=, j)

e Tuck depth
condition

w(i, j)< 25in(r’(i, j)—%a(i, j)}d'(i)

(a) (b) (e)
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How to Fold Origami Bunny

[:1 Origamizer
File Swstem Model Tool

=10 x|

i

(]

S
qﬁﬁﬁﬁﬁ%wwﬁﬂ“ 5
A, AN\ P
VAT r%\\%@ﬂ‘ |
A b

fems

SIS

l

s VSIS Ty
VS

s‘#‘? /i F \\ sl
WS S A h AW

SL@@J%@

O. Get a crease pattern using Origamizer
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1. Fold Along

the Crease Pattern
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Convertified by iSquint - http://www.isquint.org




2. Done!
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(a)Hyperbolic Paraboloid (b)Gaussian (c)Mouse (d)Mask (e)Tetrapod (f)Stanford Bunny
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Proof

e Folded form

¢ contains given
polyhedron

« Watertight

e livesin €
Hausdorff dist.

e seams located
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=23 D (Self-Folding)

-~

J.-H. Na, A.A. Evans, J. Bae, M.C.
Chiappelli, C.D. Santangelo, R.].
Lang, T. Hull, R.C. Hayward,
“Programming reversibly self-
folding origami with
micropatterned photo-
crosslinkable polymer trilayers”,
Advanced Materials, 27, 79-85
(2015), p. 83, Figure 5

EREZEDHAIZEY,
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E. Hawkes, B. An, N. M. Benbernou, H.
Tanaka, S. Kim, E. D. Demaine, D. Rus,
R. J. Wood, “Programmable Matter

by Folding” PNAS, 2010 July 13;
107(28): 12441-12445.
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solar panels folding
with Miura-ori

reconfigurable Pavilion
[Tachi Masubuchi Iwamoto 2011]

K. Kuribayashi,
A Novel Foldable Stent Graft (2004)
p. 119, Figure 6.5
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