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Recognition and modeling a folded paper using 2D bar codes
JUN MITANTY

This paper proposes a method for recognizing and modeling a folded paper from digital images which
photoed the paper. 2D bar codes are printed in grid form on the both sides of the paper. The folding
structure is figured out from the positional relation of the codes in a photo. Though the 2D bar codes are
generally used for recognizing what the object is, they are used for recognizing how the paper is folded. In
the method proposed in this paper, position of a folding line is estimated firstly, the detail information of
folding operation is decided and then the model in a computer is updated. The system is implemented on

a PC and the validity is confirmed.
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Fig.3 Estimation of the position of a fold line.
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Fig.5 Taking a photo.
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Fig.6 Coordinate transformation.
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Fig.7 Folding direction: valley and ridge.
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Fig.8 Single folding and multiple folding.
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Fig.9 Median folding.

48 00000000O0O00O0OOOOO
000000000000000000000 Foldn +
1000000000000 StageMn] 000
StageM°pn+110000000000000000000
00000000000000 MiyazakiDOOOOOOO
0000000000000000000000 Miyazaki
00o0ooooood

5. JOooogoooad

000000000000 CPU Pentium Mobile Pro-
cessor 2.0GHzORAM 1.0GBO PCOOODO0OO0O0O0
O0OQROODOOOOOO0D 1(210000)0000000
000 HOODOO20em0000000 200000 4000
00000000000000000000002048x1536
000000000000000000

010(x) 00000000000000000000(b)
00000000000000000000000000
000000000000000000000000000
009 00000000000000000000000
000000000000000

5.1 0000000

0000000000000000000000000
00000000000000000000000000
000000000000000000000000 20

1190


島貫
テキストボックス
－119－


(b)
010 JO00O0O0O0o0ooDoooDo
Fig.10 A photograph and a model display of the initial state.
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Fig.11 General case.
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Fig.14 A compositive example (cicada).
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Fig.15 Tack-In folding.

7. O O

gooodoooooooooOobObOOobOb0Oob0oOoOoOooao
uobooooboooooooooboooboooooooDbo
uboboooooooooobooooobooboooobooooo
uobooooboooboocoooobooobooO0oooOooDo
goooboooooobooooobooooooboooooooon
goboooobooooooboooooooo0ooobooooo
gobooobooooooooooooooooooDbo
gobooooboooooooboo

goooooooooob0ooboobOoooboooDDo
uobooobooooooooooooooobooOoooDbo
0000000000000 o QRUOOOUOOOOOO
gobooooboooooooooboooboooooOoooDo
goboocoobooooooon

00 OD0000oooooooooQROOOOOOO
O000oO0o0O000oO0o0o0oQrOOOOOOOOOO
O0000OD0OoO0O0000oooO webOOOOOOoO
goboooboooooooooooboooooooDbo
goboooboooooooobooobooooooooo
000 BOOOOO 177001310 000000000000
gobooooboooboooooboooo

g o o0 0O

1) 0000:0000000000,00000000
(1998).

2) 0000:00000,00000000 (2002).

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

4) 000,0000:0000000000000000
0000000,000000000, Vol. 32, No. 12,
pp. 1566-1573 (1991).

01210


島貫
テキストボックス
－121－


5) 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).

6) 0000:00000000000. http://www.om.
sces.chukyo-u.ac.jp/main/research/origami/indexj.html.

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

8) Ju, W., Bonanni, L., Fletcher, R., Hurwitz, R.,
Judd, T., Post, R., Reynolds, M. and Yoon, J.:
Origami Desk: Integrating Technological Innovation
and Human-centric Design., Proc. of Designing In-
teractive Systems 2002, pp. 399-409 (2002).

9) 000,0000:000000000000000O0
0CGOO,000000000, Vol. 46, No. 1, pp.
247-254 (2005).

10) 000,0000,0000,00000,0000:2
Jo0o0OoO0000bOoO00oOooooooOoOoooo
000,000000, No. 8, pp. 24-38 (2000).

11) 000OO0O0OO00Oo0oOOoOooooD:200000000
0000. http://www.metrologic.co.jp/apply/index.html.

12) 000,0000:000000000000000
J00d0oDoo0ooO0ooOoooooboboooon
0,0000000, Vol. 12, No. 5, pp. 12-16 (1999).

13) 000000000 000: QR Code Solution.
http://www.softadvance.co.jp/qr/index.html.

01220


島貫
テキストボックス
－122－

研究会temp
テキストボックス




