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Abstract

In this paper, we present a method for optical parameter-based material rendering with measuring the thickness of a
material using ultrasonic waves. Thickness is an important element in determining the reflectance and transmittance of a
material along with its optical characteristics and plays a crucial role in more realistic object rendering. In studies
conducted thus far, thickness has been measured and used for rendering. The proposed method is a novel method
attempted for the first time ever to render a material considering the thickness of a material whose thickness cannot be
measured by visual assessment, using ultrasonic waves. It was implemented by measuring the sound velocity of the
reference sample and applying the results to the thickness measurement of other objects that have the same
characteristics. The characteristics of the ohjects measured are reflected in the quality of the final rendering, thus verifying

the importance of thickness in rendering.
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3. Thickness measurement using Transducer
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0.000641

0.000062
0.000070
0.002107
0.005950

0.000338
0.001361

Variance

sound
2.032
2.118
2.106
1.921
2.204
2.143
2.0873

Ultra

meter
1.97
2.115
2.12
1.81
2.06
2.11

2.0308

Micro

2.00
210
210
1.85
2.05
2.10
2.0333

Vernier
Calipers

Comparison of Thickness measured by vernier

calipers, micrometer and ultrasound.

Material
Gold
Blue
Red

White
Navy
Dark Red
Average

Table 1.
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Table 2. Rendering Parameter.
Material (min‘“_ ) (m;;“_ ) n d
R 1.793 0.002183
Gold | G 1.919 0.003418 | 1.7146 | 2.032
B 1.846 0.029375
R 1.189 1.189000
Blue | G 1.742 0.090597 | 1.9432 | 2.118
B 1.865 0.016372
R 1.668 0.006355
Red | G 1.124 0.124000 | 1.7674 | 2.106
B 0.840 0.839700
R 1.940 0.000905
White | G 1.951 0.001083 | 1.4635 | 1.922
B 1.874 0.002038
R 0.786 0.293082
Navy | G 0.978 0566992 | 24504 | 2.205
B 1.437 0.256414
R 1.604 0.054033
Dark |G | 1191 | 0640052 | 20742 | 2143
B 1.041 0.413705
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Result of gold material  rendering  (a):  with
thickness oo, (b): with the ultrasonically
measured thickness.
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Result of blue material rendering (a): with
thickness oo, (0b): with the ultrasonically

measured thickness.
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Table 3. Quantitative analysis on a gold coating material.
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