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Abstract

In radiosity algorithms, much time is spent computing visibility between two surfaces. One
approach to approximating this visibility is to use ray casting methods. A new algorithm is
presented which takes advantage of object coherency when using ray casting for radiosity.
An efficient method is presented to form a volume between the emitter and receiver, and then
generate a candidate list of items partially or wholly within the volume. Using this list, ray
casting is performed to determine the amount of visibility between surfaces. Statistics are
presented showing the decrease in overall computation time compared to a traditional ray
casting technique.

Introduction

Within radiosity implementations the most time consuming procedure is determining the
visibility between surfaces. Determining the amount of light that one surface transfers to
another is made difficult by other objects which can obscure some of this light. An exact
solution of this problem is usually not attempted; rather, some point sampling of the two
surfaces is performed and the visibility approximated.

In [Wallace et al., 1989] the authors presented a procedure of ray casting to perform
progressive radiosity computations. Ray casting between surface vertices and samples on the
emitter was used to determine visibility. The number of sample points on the emitter could
vary (i.e. be anything between 1 and 25, typically 4), and the surfaces could be tessellated to
generate more samples. The amount of shadowing for each sample point on each surface was
computed using a ray caster with a hierarchical bounding volume efficiency scheme.

Ray tracing efficiency schemes have exploited a number of forms of coherence to
decrease the amount of time spent testing rays against the environment. One set of rays
which have a large degree of coherence are those starting at the eye; such rays have a
common origin and a predictable set of directions. This coherence has been used in a variety
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