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On Optimal Space Partitioning for
Unbiased, Adaptive Free Path Sampling

YoncHAO YUE ! KEr Iwasakr 2 Bing-Yu CheN 13
YosHINORI DoBasHI ™ and ToMOYUKI NisHITA !

Photo-realistic rendering of participating media with light scattering in con-
sideration is important in computer graphics, and is typically computed using
Monte Carlo based methods. The key technique in such methods is the free
path sampling, which is used for determining the distance (free path) between
successive scattering events. In our previous work, we proposed an unbiased
and adaptive free path sampling method*®):1%) and the sampling efficiency was
significantly improved over existing methods. The key concept of that method
is to partition the spatial domain according to the spatial variation of the mean
free path of the medium and to sample the free path in an adaptive manner.
Thus, the space partitioning scheme is important for the sampling efficiency.
In this paper, we show a space partitioning scheme that is theoretically proven
to make the sampling efficiency optimal.
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