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Visualization Tool for Tangent Developables on a Volumetric Display

Yamamoro Out®  KOKUBU MASATOSHI!:P)

Abstract: A tangent developable is a developable surface constructed by the union of the tangent lines of a
space curve. These surfaces have applications in engineering, such as for designing cars, ships, and apparel.
However, since tangent developables typically have complicated and twisted surfaces, it is difficult to under-
stand their structures from their images on a 2D screen. In this study, we propose and evaluate a software
tool for visualizing tangent developables on a volumetric display that draws 3D images directly in real 3D
space.
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Fig. 2 (from above to bellow) Schematic overview of our dis-
play, Photo and schematic of the reciprocating mecha-

nism, and Sample 3D images on the display from three

different viewpoints

x = 2xcos(pixsin(2*pix*t))
y = cos(2xpi*t + pi/6)
z = 2xsin(2%pi*sin(2*pix*t))

t: 0.0 -> 1.0
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— 1.7sin(4mt)),0 <t < 1, ©)
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x = 1.7*xcos(4*pixt)*sin(_k*pix*t)
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z
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-1.7*sin(4*pi*t)

t: 0.0 => 1.0

_k: 0.0 -> 1.0
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BE Moviel* 12, RV a—LALF 1+ AL A2k 3 TD3
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*1  www.epi.dendai.ac.jp/ Yamamoto/MathUI2014/Moviel.mp4
*2 www.epi.dendai.ac.jp/Yamamoto/MathUI2014/Movie2.mp4
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Fig. 3 (a) and (b) 3D images of TD1 on our display (from two

different viewpoints). (c) and (d) 2D previews of TD1

on a PC screen. (e) 3D image of TD2 on our display
and (f) 2D preview of TD2 on a PC screen.

(a) k=1.0

(c) k =12.0

(b) k = 6.0
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4 (a)-(c) KV 2a—LF 1 AT A LTD TD3 OLEHORT,
(d)-(H)PC EEIZH 15 TD3 O 7L ¥ a—#ff ((a)-(c) &
FAUNT AR Kk Of

Fig. 4 (a)-(c) Frames from 3D animation of the deformation of

TD3 on our display. (d)-(f) 2D previews on a PC screen

for the same values of the deformation parameter k as

in (a)-(c).
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Fig. 5 (a)-(d) Isometric deformation in (2) (3) of a tangent

developable on our 3D display. (e)-(h) 2D previews on

a PC screen for the same values of the deformation pa-

rameter 0 as in (a)-(d).
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