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INTERACTIVE MANIPULATION OF ORIGAMI
IN 3D VIRTUAL SPACE

Shin-ya Miyazaki Takami Yasuda Shigeki Yokoi Jun-ichiro Toriwaki
Nagoya University
Furocho, Chikusa-Ku, Nagoya 464-01, Japan

With advance of graphics hardwares, possibility of natural man-machine interface using
graphic environments is drawing attention. This paper describes a visual simulation system of
ORIGAMI (paper folding art) which realizes interactive folding operations of paper such as
‘Bending,’ 'Folding up' and '"Tucking in' in real-time. In the system, a piece of virtual paper is
defined in a three dimensional (3D) virtual space and displayed on a graphic screen. An opera-
tor can fold it freely and iteratively, observing it from an arbitrary direction and manipulating it
as if he is folding a real paper, by picking and moving a vertex of the paper using a mouse

device.
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(a) Folding up (b) Bending

(c) Tucking in '

Fig.1. Three kinds of basic folding operations. These are
multiple folding. (a) and (c) are plane folding.
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Tucking in ’

Fig.2. Complex folding with a combination of basic folding
operations.
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equidistant
plane

moved position

i picked vertex - ‘
(a) Bending (b) Folding up
Fig.3. Rotation axis and Rotation angle of moving part of a
face.
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(a) Picking a vertex

(b) Moving a vertex

(c) Release state

Fig.4. Basic Operations with mouse device. Folding line changes following movement of the mouse.
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(b) Edge Layer
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Vertexcell Lookup Table
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Vertexcell Liner Lists

5=

(d) Twice Folded Paper
s
&m Bending

.

Fig.5. Data structure for a sheet of folded paper. Information
of faces, edges and vertices are discribed with binary trees
and linear lists of cells. Folded paper of (d) is represented

with (a) (b) (c).
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(a) Facecell Information and its Separation

GH E4 EQ CE4 EI12E2) <4 Constructmg edges

(b) Edgecell Information and its Separation and Generation

F2 F1

Cdr N Jro [ F1 F2
E2 E3 E4
V2 V3 V3 Vi V4 V3

4— Constructed faces

4— Constructing vertices

Fig.6. Modification of cells about one face following
separation of the face.
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Fig.7. Three kinds of folding faces. FI and F2 are moved,
and F2 is separated.
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Fig.8. Examples of folding work.
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