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Interactive Manipulation of ORIGAMI in 3D Virtual Space
SuiN-vA Mivazaxi,T Takamr Yasupa,! Suicexr Yokor! and Jun-icaro Tortwaki!

With advance of graphics hardwares, possibility of natural man-machine interface using
graphic environments is drawing attention. Visual environments using computer graphics
are very effective for virtual object manipulation. 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 (8 D) virtual space and displayed on a
graphic screen. An operator can fold it freely and iteratively into complex figure, observ-
ing 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. If the position of the
picked vertex is different from operator’s intentional position delicately, it is corrected auto-
matically in the case of matching the picked vertex to another vertex or matching two
edges to each other. This function has the operator fold a virtual paper more rapidly and
accurately than folding a real paper. This paper also presents how to represent the state
of folded paper such as connectivity and overlap relation between paper faces and how to
realize interaction using a mouse device in the system.
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(b) Bending

(c¢) Tucking in
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Fig. 1 Three kinds of basic folding operations.

Folding up

Tucking in
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Fig. 2 Complex folding with a combination of
basic folding operations.
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moved position plane

folding line

picked vertex

(a) Bending (b) Folding up
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Fig. 3 Rotation axis and rotation angle of a face.
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2) Bending

(c) Release

(b) Moving
a vertex state

(a) Picking
a vertex
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Fig. 4 Basic Operations with mouse device.
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Fig. 5 Data structure for a sheet of folded paper.
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(2) Facecell Information and its Separation
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Fig. 6 Modification of cells following separation of
the face.
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Fig. 8 Examples of folding work.
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