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Computer Model and Mouse Interface for
Interactive Virtual Origami Operation

YOHSUKE FURUTA,* HARUO KIMOTO,tt JUN MITANI®ttt
and YUKIO Fukutt

We propose a new method of modeling and interface for interactive virtual Origami op-
eration that enables a user to handle a complex Origami model intuitively using a common
mouse. Although 3DCG animation has become popular in recent years with the progress
of performance of common PCs, designing 3DCG animation of folding process of Origami is
still difficult and time consuming task. Because it is hard for them to move each Origami
face with keeping its shape and connection. Then, the modeling method we propose uses the
spring-mass model to express shapes and connections of an Origami model in a computer.
The interface we propose uses simple mouse operations. The main operation that generates
folding lines works similarly with 2D drawing tools. Additionally, we propose new interfaces
for specifying the axis and the angle for rotation. We implemented the method on a PC and
we found that we can reproduce complex Origami shapes intuitively using a simple mouse.
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Fig.1 Detailed sequence of diagrams for folding a Long-
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armed beetle
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Fig.2 Example of Origami designs).
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Fig.3 Crack and distortion of faces.
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Fig.4 Crease pattern (b) of Ship (1.a) and Penguin (2.a),
and expression of shape by spring models (c) of
them.
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Fig.5 Input folding lines.
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Fig.6 Approximate the cursor coordinate.
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Fig. 7 Example of a folding line that doesn’t completely
divide a face.
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Fig.8 Relation between clicked area and selected axis.
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Fig.9 Face rotation.
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Fig.10 Viewpoint change.
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Fig.11 Result of press operation.
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Fig. 14 Appearances of modeling by my program.
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Fig.12 The Origami diagrams of Organ14).
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Fig. 13 Each testee’s time required.
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Fig. 15 Appearances of modeling by Metasequoia.
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Fig.16 Appearances of folding by Origami simulation.
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Fig.17 Outside reverse fold.
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Fig.18 Examples.
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Fig.19 Layered faces can not be moved at the same time.

goooboboooooobooooobooooooooo
gooobooooooobooooooobooooooo
gooooooooooooooooooooooo
oooooooooooooobooooooooo

goboooooooooooooboooooooo
goooboooooooooooboobooooooo
oooooooooooooooboobooboooooon
coobooooooooboooooobooobooooo
cooboooooooooobooOoboboobooboOoooo
goooobooooooooooooooooooo
gooobooobooooooooooboooooooo
gooobobooooooobooobooooooooo
gooooboooooooooooboooooooo
gooobooooooooboobooooooboooboobo
gooooboooooobooooooboooooooon
goooboooooooooooooobooonoooo
ooooooooooooo

ooboooooooobooooooooooooo
cooboooooboooobooobooooobooooo
ooooooooboooboooooooOooooo
gooobobooooooooooooooooooo
goooobooooobooooboooooooobo
gooooboooooooooooboooooooooo
gooooboooooooooooobocoooooooo
gooooboooooobooooooboooooooon
oooooo

g o o o

1) Cromvik, C.: Airbag Folding based on
Origami Mathematics, The 4th International
Conference on Origami in Science, Mathemat-
ics and Education (4OSME) (2006).

2) Goppert, K.: Adaptive Tragwerke-Wandelbare
Dachkonstruktionen fur Sportbauten, Bautech-
nik, Vol.82, No.3, pp.157-161 (2005).

3) 00000000000 00O0pp.72-73, 00
0ooo (2002).

4) DO000O0U0O0O0U0OOOO01000DOoUOom
No.5, pp.92-95, 00 0 (1994).

Dec. 2007

5) Lang, R.J.: Origami Design Secrets: Math-
ematical Methods for an Ancient Art, AK
Peters, Ltd. (2003).

6) D0 OO0O0OOOOOOoOOoOoOoOoooooo
O0ooo0ooooooooobooboooooo
Vol.32, No.12, pp.1566-1573 (1991).

7) Miyazaki, S., Yasuda, T., Yokoi, S. and
Toriwaki, J.: An ORIGAMI Playing Simulator
in the Virtual Space, The Journal of Visual-
ization and Computer Animation, Vol.7, No.1,
pp-25-42 (1996).

8) Tachi, T.: Smooth Origami Animation by
Crease Line Adjustment, SIGGRAPH 2006
Posters (2006).

9) 00 0OO0O0O0OO0O0OOO0O0DOOOOooOOoOooOo
000000 cGUOoooUooUoooooo
Vol.46, No.1, pp.247-254 (2005).

10) Kato, J., Watanabe, T., Hase, H. and
Nakayama, T.: Understanding Illustrations of
Origami Drill Book, 00000 OOOOO
Vol.41, No.6, pp.1857-1873 (2000).

11) 00 00O000O0O0OO0O0O0OOOOUOoOoOO
goDodbOOo0obOo0obooobooobooo
0 0 0 2005-CVIM-150, pp.115-122 (2005).

12) Autodesk: Maya 8 Unlimited (2006).

13) 0000U0o0o0ooOoooooooooooo
0o0o000o0oooOooOO0o0oOooooooooon
0000000000000 0Vol.J79-A, No.11,
pp-1919-1926 (1996).

14) 00000000000 O BOOKO p.208, O
0ooo (2006).

15) Mizuno, O.: metaseq.net (2007).

(00190 3029000)
(0D 19090 3000)

oo oo

19830002006 0000000
gooooooocoooooooo
ooboooooooocoooooo
gooooooooooooooo
oobooooooooooo




Vol. 48 No. 12

oo Oooooooo

19490001973 0000000
oooooowrs 0000000
goooooocoooobooooo
00000000 NTTOOOOO
ogoooooooocooooooon
goooooooooooooooooboooooo
goooooooooooooooboooboooooo
coobooooboooboboOooiogso2o00bOOOO
oooooooooooooooooboooOn0 1000
coobooooooobooooooooooooo
gdooooobooodooooooooooooooo
gobood

oo oooooo
19750002004 0000000
gooooooooooobooooo
gooooooocoooooooo
gooobzoos0000000000
goooooocooooooooo
gooooooooooooooboboooboooooon
goooboooooboooooooboboobooDo
ocoooomooooooboooooooboooog
ooooooooooooooooooooon

oo0ooooooooboooooooooooOoooooOoooooooOboon 3669

oo Oooooooo
1973 000000000000
= goboooooooooooooo
goomsoocoooooooon
» . gooooooooocoooooo
= gboooooooo93aonoon
gboooooboooooboosooooooo
gbooooooooooooooboooooboooo
gooobooooooooooooobooooooooo
gobooooooooobooooooooobooooo
gooooooooOoOoOooooooooooooo

gobooobooocooooboobocoooooooboa
goooooooAcCMOOOO




