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A design tool for bending of
planar sheet of material with slits

NAOYA TSURUTA, ™ JuN Mrrant, 12
YosHIHIRO KANAMORIT! and Yukio Fukuif!

Surfaces that can be produced by folding a single planar sheet of material
without stretching is inherently limited to developable surface. Allowing the
cutting makes greater flexibility and may enable more variety in design. How-
ever designing such shape is still difficult problem while it involves geometric
constraints. In this paper, we propose an interactive design system for bending
of a rectangular material with parallel slits. Our system configures positions
of foldings and its angles with an optimization approach, and achieves desired
shape while keeping developability.

1. 0 O0ad

ggoooobooooooooboooooooboobooooboooooDoooooooDon
goobooobooooodoboooooboooobooooboooooboobOoon
oobooooboobooooobbooooooboboooboobooooobobooooooooo
goooboboooooooobooooobobobooouoboboooooooobOoOooooDoon
ooo
gobooooobooooooooobooooobooboOoooobOboooooooobooDoOoDbon
oobooooooooobooooooboobooooOOoOobOo0OoOoOoOoOboOobOoboOooo
gooooooooooooooboooooooooboOoOobooboOoCcbOOobOoOoooOooDon
goooboooooooboooooobooOoOooO0boOoboooooOobocOoooooOooDbon
goobooooooooboooooboooooooobooboooobolooooobooooonn
goooobooooboooooboooobooboooooooOooboOooboobOoOooOoDn
ooooooboooooooooooooboooooobOoOoooOooooooboooooooon
gooooboobooooooooooooobooboooooboOobOOoooooobooooooDon
ooooooobooooooo
gobooooooooobobooooooboooooooooboooooooooooon
goooobooooooooobooobOob0o0oooo1I0oooooobooooDon
goooboboooooooobooooooboobooooboboooooooboooboooooDon
goooooOoOoOoOOOODODOOOOQOOCOODOOOOCOOOOOODODODOO CAD
gooobobooooooooboobooooobbooooooboooooobooooDon
oboooobooooooboooooobbooooboobooooobobooooooooo
gobodobobooobooooobooooboooboooooooobooooobooooon
goooooooobooboboobooooobooobooooooooooooa
gobobooboloooooboooboooobooobooooOoOoOoOoooooOoboOooooon
gobodobooobooooobooobobooobooooooooobooooOo0boOobOOonn
ooboooobooooooobooooOooOobOoobObboobOooobDbOobobOOooDooo

10000
University of Tsukuba
t2 JST/ERATO
Japan Science and Technology Agency / ERATO

(© 2012 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

01 00000000D00000000000000000000oooooY oooooo
Fig.1 Chair designed by Naruse Inokuma Architects?).
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Fig.2 Screenshot of our proposed system.
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Fig.3 Development pattern of a chair which is defined by parameters named L1 to L4 and the
number of strip N.
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Fig.4 Foldings in a strip and image after space.
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Fig.6 Evaluation of smoothness.
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Fig.7 Evaluation of symmetry.
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Fig.8 Evaluation of fairness. Fig.9 Distance from vertex to its anchor.
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Fig.11 Examples. 6-strip chair and 10-strip chair (left two), an optimized chair model with reference to scannd points (center), monuments (right two).
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Fig.10 Subdivision of a strip. From left, strip before subdivision, after subdivision, and after
subdivision followed by optimization.
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Fig.12 Scanned date (orange) overlaid on the edited shape (blue).
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