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Study on shape design methods to utilize origami technology for industry

Jun, Mitani
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We proposed methods for making intended shapes by folding a flat sheet
material and making the shapes flat-foldable. We implemented the methods on a computer for
evaluation. In order to make an three-dimensional shape flat-foldable, we approximated the given
three-dimensional shape with a set of convex solids, and then we converted each solid into a
flat-foldable structure. To confirm the validity of our approach, we constructed the obtained shape
with thick material by considering the effect of thickness on the geometry. We also added the hinge
mechanisms on the constructed model. In addition, we parallelized multiple research and development
on the practical application of origami such as deformation of sheet material with slits, and
development of an interactive design system.



origami

2012
NSF
Origami Design for Integration of
Self-assembling Systems for Engineering
Innovation

18




6

Yan Zhao, Yoshihiro Kanamori, Jun
Mitani, "Design and Motion Analysis of
Axisymmetric 3D Origami with Generic
Six-crease Bases", Computer Aided
Geometric Design, Vol. 59, pp. 86-97,
2018 .
Yan Zhao, Yoshihiro Kanamori, Jun
Mitani, " Geometry of Axisymmetric 3D
Origami Consisting of Triangular
Facets™, Journal for Geometry and
Graphics, ppl07-118, 2017

", , Vol .27,
pp-333-353, 2017 .
Emi Miyamoto, Yuki Endo, Yoshihiro
Kanamori, Jun Mitani, "Semi-Automatic
Conversion of 3D Shape into
Flat-Foldable  Polygonal  Model™,
Computer Graphics Forum, Vol.36.
pp-41-50, 2017 .
Yoshihisa Matsukawa, Yohei Yamamoto,
Jun Mitani, "Enumeration of
Flat-Foldable Crease Patterns in the
Square/Diagonal Grid and Their Folded
Shapes™, Journal for Geometry and
Graphics, Vol.21, No.2, pp-169-178,
2017 .
Yan Zhao, Yoshihiro Kanamori, Jun
Mitani, "Geometry of Axisymmetric 3D
Origami Consisting of Triangular
Facets™, Journal for Geometry and
Graphics, Vol. 21, No. 1, pp. 107-118,
2017



12

Shinichi Tanaka, Yuki Endo, Yoshihiro

Kanamori, Jun Mitani, "A generation

method of origami model for CG," In

Proc. of ICMMA2016: International

Conference on Mathematical Modeling

and Applications 2016 "Origami-Based

Modeling and Analysis,® Nov. 9-12,

2016, Tokyo.

Yan Zhao, Yuki Endo, Yoshihiro
Kanamori, Jun Mitani, "Triangle-based
Axisymmetric 3D Origami Design," The
Japan Society for Industrial and
Applied Mathematics Annual Conference,
Sept. 6-8, 2017, Tokyo.

,"" Visual Computing
CAD 2017,
2017/23-24,

, "3
Visual Computing CAD
2017, 2017/6/23-24,

Yan Zhao, Yoshihiro. Kanamori, Jun
Mitani, A Computational Design
Method for Tucking Axisymmetric 3D
Origami  Consisting of Triangle
Facets,” The Japan Society for
Industrial and Applied Mathematics
Annual Conference, Sept. 12-16, 2016,
Kitakyusyu.

. CG ,
2016 ,
2016/11/26-27,

, 2016
, 2016/11/26-27,
, '45°

78 , 2016/3/10-12,

", 78

, 2016/3/10-12,

CG ",
78 )

2016/3/10-12,
, , 45

", 19
, 2015/11/7,

, , "'CG

19
, 2015/11/7,

http://mitani.cs.tsukuba.ac.jp/

€Y
MITANI, Jun



