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Computer Aided Design for Origamic Architecture Models
with Polygonal Representation

JUN MiITANIt and HIROMASA SUZUKIt

Origamic Architecture (OA) is a piece of folded paper from which a three dimensional
structure “pops up” when it is opened. It is similar to “Pop Up story book”, but its unique
feature is that it is made by only giving cuts to a piece of paper. On the other hand, because
of this feature it requires good experience to design an OA. We propose a method to support
design of OA with a computer. The OA is modeled using a set of planar polygons. The
model must satisfy such conditions that it constitutes a valid, realizable OA. A unique point
of our method is applying boolean set operations to the polygons on the unfolded pattern
to guarantee that the model can be made with single sheet of paper. And a procedure to
check the validity is also presented. We also propose methods to create opening, to gener-
ate unfolded pattern, and to display folding animation. We implemented a system based on
these methods and demonstrated its usefulness for creating OA. With our system, we allow
designers to intuitively design these OA models and easily generate the unfolded patterns.
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Fig.1 OA with voxel representation. (a) Set of voxels,
(b) CG image of OA, (c) Photo.
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Fig.2 Definition of terms.
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Fig.4 Model coordinate (3D) and pattern coordinate
(2D).
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enum faceType {VFACE, HFACE};

class Polygon2D {
1list<Point2D> points;
};

class OAFace {

double value_of_t;

faceType type_of_this_face;

Polygon2D polygon_on_unfolded_pattern;
+

class OrigamicArchitecture {
list<0AFace> faces;

};
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Fig.5 Definition of the data structure.
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Fig.6 Polygons that construct OA pattern.
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Fig.7 Invalid cases.
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Fig.8 Interface for OA design.
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Fig.9 Creation of opening.
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Fig.10 Line segments sharing a part each other.
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Fig.11 Folding and unfolding animation.
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Fig.12 Judgment for the condition for Pop-Up.
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Fig. 13 Examples. (a) CG image, (b) Unfolded pattern, (c) Photo.
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