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Model Construction and Rendering for
Understanding the Conformation of Origami

JUN MITANI* and HIROMASA SUZUKIt

It is common to use a set of planar polygons for expressing a figure of Origami to construct
and store it in a computer. The main problem when such models are displayed, is that un-
derstanding the conformation is difficult. It is because all faces do not have thickness, and
duplicated polygons on a same plane are seen as if there is only a single polygon. On the
other hand, illustrations on Origami drill-books are drawn with deformations so that they
can be easily understood. These deformations are achieved by emphasizing the thickness of
paper or sliding a corner of paper that overlaps other corners so that we can understand the
duplication of faces. In this paper, we propose a new method for reconstructing and rendering
an Origami model that are expressed as a set of planer polygons so that users can understand
the conformation easily. In our approach, we move faces to the direction of their normals
for the expression of thickness and we add new bridge faces for the expression of connections
between faces. Furthermore, we move vertices that overlap other vertices so that the dupli-
cation can be recognized. Then we render them like illustrations. CG images generated by
this approach are not accurate but quite easy to understand the conformation of Origami.
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Fig.1 Elements of Origami model.
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Fig.2 Data structure of Origami model.
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Fig.3 Face layout on third dimention.

000D000000D0000000
(1) 00O0O0DO0O0DO0O0O0O0
(2) 000O0DO0OOOOOOOOOO0
(3) 0000D0O0D000000D0000
(4) 0OO0ODO0OO
(5) 0OOOOO
00000000000000000000000
0oooo
41 000000000000
0000000000000000 CGOO0O0o0
000000000000000000000000
000D00000D0000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
ooooo
00000000000000000000000
000000000000000000000000
00 NODODOOO:00000NODODOOO
00000000000 3(x)000000 (1)0(3)
000000000000000000000000
0000000000000000000°0
0000000000000 1000000000
03(b)00000000000000000000
000000000000000000 (2)0(3)00
00 (1)00000000000000000000
000000000000000000000000
0000000000000000000 3(b)00
0MO00D000000000000 FOOOOOO
0000D0000000D0000000000000
0000 FOOOOOODOOOODOOOOOOOO
000000000000000000000 100
000000000000000000000000
00000 3(h)0000000000000000

Y 0000000000000 000000000000000
goobooOoooooo



250 goooooooo

. el
2 ‘/././'/i
e

12 3 45 6 7 8 9 10 11 12 13 14 15 16
Number of faces
04 DO00ODOODOODOOOOO
Fig.4 Relation between the number of sheets and the
whole thickness.
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Fig.5 Representation of bridges between topologically
connected faces.
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Fig.7 Holes that appear at inner vertices.
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Fig.8 Creation of bridges between faces not lying on the

same plane.
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Fig.9 How to move the positions of duplicated vertices.
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Fig.11 Results.
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Fig.12 An example where faces intersect when two edges
approach.
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