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Abstract

In this paper, we describe a quasi-Monte Carlo (QMC) method, which employs deterministic low—discrepancy sequences
(LDSs), to solve the global illumination problem. We first describe characteristics of LDSs. Then, in a distribution ray-
tracing setting, we show that the QMC integral with LDSs converges significantly faster than the Monte Carlo (MC)
integral and about as fast as the stratified-Monte Carlo (SMC) integral with a typical pseudo-random sequence. Finally,
we describe our adaptive error-bounded luminaire sampling (EBLS) method. The EBLS method exploits two advantages
of QMC; (1) convergence is faster and more accurate than MC, and (2) unlike SMC, samples can be added incrementally
in small increments. Experiments showed that, given a budget of luminaire samples per image, the EBLS algorithm
produces higher—quality images, especially in the penumbrae, than a method in which the numbers of samples per
luminaire was predetermined.

Keywords: Global illumination problem, quasi-Monte Carlo integral, Monte Carlo integral, numerical integration, ray—-
tracing, realistic image synthesis.
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