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High-speed Landscape Rendering with Skylight luminance
and Solar Penumbra Effects

EIHACHIRO NAKAMAE,! KATSUMI TADAMURA,?2 GUOFANG JIAO,13
FusiwA KATof* and TAKAHARU MIYOSHI!S

It has still been extremely expensive to make outdoor scenes illuminated by direct sunlight
and skylight. One reason is because previous works individually employ two algorithms are
required for expressing the illumination effects of skylight and of penumbra due to direct
sunlight. We propose a simple algorithm with a multi-layered parallelepiped for representing
these effects. In order to render high quality images of outdoor scenes, the following lighting
model is employed: keeping the illuminating energy ratio (illuminance due to direct sunlight
vs. skylight) as close as possible to the theoretical value which is determined by both the
location (latitude, longitude) of the calculating point and the date. The other one is because
the process of executing an occlusion test for calculating skylight illuminance consumes the
largest amount of computation time. To overcome this problem we developed two techniques
utilizing hierarchical grouping of objects and space subdivision by using planes composing
view volumes to reduce computation time for the occlusion test. They achieve the goal of cre-
ating a photo-realistic landscape image considering skylight illuminance and solar penumbra
with reasonable computation costs.
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Fig.5 Comparison of computation times.
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