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New Approach to generate penumbra for Ray Tracing

MOMOKO YOSHIMURA !

SHINICHI KASAHARA ™!

DAICHI ANDO!

Penumbra is important factor for three dimensional Computer Graphics in order to represent reality especially in interior view.
However, it is not easy to generate penumbra by high speed calculation because we must handle area lights to generate
penumbra. Ray tracing, that is the typical rendering algorithm for three dimensional Computer Graphics, can generate realistic
images, but calculation cost is expensive, and ray tracing needs high speed algorithm. Therefore, we propose a new algorithm to
generate penumbra using point lights instead of area lights in order to generate penumbra by high speed calculation using ray
tracing. There are some algorithms to generate penumbra in a simple manner using point lights, for example Variance Shadow
Maps. This paper verifies the characteristics and limitation of these algorithms and shows the new approach we propose in this

paper is effective as the solution of the limits.
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