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Estimation of a folded figure of Origami from the unfolded pattern

JUN MITANTIt

This paper proposes a new method for estimating a folded figure of Origami from the unfolded pattern.
The targeted Origami is folded in the flat. The method handles closed areas, that are bounded by crease
lines and contour lines, as elements of the Origami structure. The folded figure is calculated by estimating
the position and overlapping order of each element. The system that implemented the proposed method
can distinct those unfolded patterns that are not be folded in flat correctly.
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Fig.1 (a)Diagram. (b)Crease pattern. (Both are of Housel)).
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Fig.2 Crease pattern of a crane with for types of line”’.
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Fig.3 Snap shot of ORIPA.
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Fig.4 Extraction of polygon-elements from a crease pattern.
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Fig.5 (a)Crease pattern. (b)Polygon-elements colored by the

direction of normal. (c)Contours of polygon-elements.

(d)Polygon-elements filled with transmitting color.
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Fig.6 Twisting fold.
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Fig.7 Constraint for overlapping order.
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Fig.8 Algorithm for finding valid overlapping orders.
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Fig.9 Direction of normal and face-connection.
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Fig. 10 Relations between polygon-element and edges.
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Table 1 Results.
N N! N’ #Ans | time(ms)
(a) 4 24 10 1 0
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Fig.11 Results.
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Fig.12 Polygon-elements with no effect to result.

7. O g

gboboooobooooocooboooboocoboooooooao
uoboodoboodooooooooboooboooooooo
uoboooboodooooobOOoobooOobOooboboOoDo
12000000000000000000O0C0O0O0OODAO
ooooobooooooooooboooobooboobooboOoDo
ooboooooooooobooobooboooboooooboooo
oobooooooboooboooobooon

g o o o

1) 0000:0,00000, Vol. 10, No. 6, pp. 22-32
(2000).

2) 0000:0000000000,00000000
(1998).

3) 000:00000,00000000 (2002).

4) Lang, R. J.: Origami Design Secrets: Mathematical
Methods for an Ancient Art, AK Peters, Ltd. (2003).

5 000,0000:0000000000000000
0000000,000000000, Vol. 32, No. 12,
pp. 1566-1573 (1991).

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

7) Kato, J., Watanabe, T., Hase, H. and Nakayama,
T.: Understanding Illustrations of Origami Drill
Books, OOOOO0OODOO, Vol. 41, No. 6, pp. 1857—
1873 (2000).

8) 000:2000000000D0ODOOODOOOD
00oooooo,0000o0o000o0 2005-CVIM-
150, pp. 115-122 (2005).

9) 0U0,000000,0000:000000000
Jddd0d0d0d0oO00o0oOoooooooo,boooo

oeld

0000000000, Vol. 102, No. 55, pp. 71-78
(2002).

10) Shimanuki, H., Kato, J. and Watanabe, T.: Con-
struction of 3-D Paper-made Objects from Crease
Patterns, in Proc. of IAPR Conference on Machine
Vision Applications (MVA2005), pp. 35-38 (2005).

11) 000:000000000 ORIPA. http://mitani.cs.
tsukuba.ac.jp/pukiwiki-oripa,.

12) Kawasaki, T.: On the Relation Between Mountain-
creases and Valley-creases of a Flat Origami,
Proceedings of the First International Meeting of
Origami Science and Technology, pp. 229-237
(1989).

13) Justin, J.: Towards a Mathematical Theory of
Origami, Proceedings of the Second International
Meeting of Origami Science and Scientific Origami,
pp. 15-29 (1997).

14) Hull, T.: On the Mathematics of Flat Origamis,
Congressus Numerantium, Vol. 100, pp. 215-224
(1994).

15) Bern, M. and Hayes, B.: The complexity of flat
origami, Proceedings of the seventh annual ACM-
SIAM symposium on Discrete algorithms, pp. 175—
183 (1996).


島貫
テキストボックス
－6－




