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An Accurate, Fast Method Using Graphics Hardware for Rendering Shafts
of Light
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Yoshinori Dobashif, Tsuyoshi Yamamoto! and Tomoyuki Nishitalt

Abstract An important element in enhancing the reality of computer graphics is the effect of atmospheric scattering.
This effect creates shafts of light when atmospheric particles are illuminated. We have developed an accurate and fast method
for displaying shafts of light produced by studio spotlights. To calculate the intensity of the light reaching the viewpoint,
multiple semi-transparent planes are placed in front of the viewpoint. The intensities of these planes are set to the intensities
of the light reaching the viewpoint. The shafts of light are displayed based on the intensities of the planes. These processes are
accelerated by graphics hardware, using, in particular, color blending, texture mapping, shadow mapping, and multi-texturing

functions. The proposed method renders the shafts of light very quickly, making it useful for designing lighting effects in

sudios, on stages, and so on.
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Computation of atmospheric scattering.
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Hardware-accelerated rendering of shafts of light.
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h(s,t) = pexp(—pr(s +1))/s*
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Removing aliasing effects by using sub-sample planes.
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Quantization errors and computation times of images ren-
dered with various numbers of sample planes.
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RMS errors and computation times of images rendered
with various numbers of sample planes.
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Example of removing aliasing effects by using sub-sample
planes.
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Example of displaying studio spotlights.
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