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Scattered Light Representation in Accordance with the Material Using
Scatterer Template in Volume Rendering

+
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ABSTRACT

For realistic rendering volume to calculate the light effects as well as the shade is essential. In order to produce the high quality of
the resulting image, it is necessary to represent a global illumination, and it should be considered an indirect effect of the direct impact
and scattering of light. It requires a lot of resources in order to perform this operation and, in particular, is very expensive when large
amounts of data to be rendered as a volume data is consumed. In this paper, we generate a scatterer template according to the physical
laws for each material. Considering that each object having material property stores photons of the template based on the Lambert
illumination model. When the volume rendering in this paper, using the photon is stored in the template, based on the voxel to be sampled
within the examination volume occluded, and it represents the global illumination of the scattering. Because the materials produced by the
template requires a less resource only if comprised of a complex material, a simple operation can be expressed within the scattering
volume at a low cost through.

Keywords : Volume Rendering, Global lllumination, Volume Scattering, Ambient Occlusion, Ray-Casting, Material Representation
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Table 1. Template Results(Alpha: 50%)

X y Z intensity
-0.01 0.02 -0.02 0.72760
0.00 0.04 -0.01 0.10492
0.01 0.06 0.00 0.04836
0.03 0.09 -0.03 0.02219
0.05 0.06 -0.06 0.01002
0.02 0.03 -0.03 0.00454
0.02 0.05 -0.06 0.00206
0.04 0.04 -0.08 0.00945

Table 2. Template Results Using 4 Light(Alpha: 50%)

X v z intensity
0.01 -0.02 -0.03 0.18145
0.05 -0.01 -0.01 0.12455

-0.01 0.09 0.01 0.12500
-0.02 0.00 -0.24 0.12321
-0.02 0.02 -0.22 0.05762
-0.03 0.12 0.01 0.05719
0.02 0.03 0.02 0.05676
0.05 0.14 0.04 0.02634

Table 3. Template Results for Material

X y 7z intensity
0.25 -0.02 0.04 0.12291
-0.01 -0.03 0.0 0.12241
0.04 -0.19 -0.15 0.07501
material A 0.53 0.05 0.16 0.07500
n=0.3 0.53 -0.02 0.16 0.48284
0.05 -0.18 -0.14 0.48282
0.05 -0.17 -0.16 0.03076
0.26 0.08 0.02 0.03060
-0.03 0.00 -0.03 0.22145
0.00 -0.02 0.05 0.17421
-0.01 -0.01 0.09 0.17500
material B 0.05 0.01 -0.01 0.17120
n=0.7 -0.02 -0.04 0.07 0.04829
0.08 0.00 0.09 0.04805
-0.03 0.04 0.08 0.04728
0.01 0.08 0.04 0.01339
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Fig. 6. The Result of Rendering
Left: Ray Casting Without lllumination,
Right: Out Method Using Scatterer Template
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