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Visual Simulation of ‘Play of color’ Ovserved in Opal
Using Voronoi-tessellation Model

YokoTa Somal®  SuciTA SHUMPEI?'?)  FUJISHIRO ISSEI!"©)

Abstract: Opal is a mineraloid with a distinctive optical effect—‘play of color;’ it has been used as a gem-
stone since ancient times because it displays beautiful and complex, iridescent patterns inside. Realistic
visual simulation of play of color is in demand from a viewpoint of textural design of gemstones. In this
study, we propose a new method for modeling the internal structure of opal using three-dimensional Voronoi
tessellation, and build on crystallography to represent its play of color patterns. In addition, we attempt at
improving the resolution of the model with less space complexity by introducing a distance function based
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on Voronoi diagram.
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struct site {

float x, y, z; \\ FERLOD EEAE
short plane; \\ k-d RTHEH
short alpha, beta, gamma; \\ fEfmOMEZ

float radius; \\ R
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L, MEREOIEEIC & D EMROFEOLFHIHATETHZ Z b
THERTE 3.

ARV IR FNBEOHH»ZNXEZ I 2L —
a UREREPEIIRT. Ka ) A BERHSIEMERIC X o
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(d) 20° () 40°
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X EFV T T e
[sec] [min]
7(a) 8.091
7(b) 8.197
7(c) 3.753 x 107! 8.210
7(d) 8.057
7(e) 8.084
8(a) 2.104 x 107! 7.808
8(b) 3.147 x 107! 8.421
8(c) 3.414 x 107! 7.894
9(a) 7.764
9(b) 3.713x 107t  2.187 x 10*
9(c) 1.929 x 10!

struct point {
\\ AGEHDEE
\\ R

short alpha, beta, gamma;
float radius;
¥
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