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Abstract: For real-time global illumination rendering, cross bilateral filtering and upsampling using sur-
face normals are often used. However, when a scene has highly glossy surfaces, this approach can produce
overblurring errors. This is because shading results strongly depend on the view direction and glossiness of
materials. This paper proposes a novel weighting function of cross bilateral filtering based on a similarity
of specular lobes. Conventional bilateral filtering uses a similarity based on a distance between two points
in a Euclidian space, while a specular lobe is represented with a distribution function in directional space.
Therefore, this paper generalizes cross bilateral filtering for such distribution functions in a non-Euclidian
space. In addition, an approximation using spherical Gaussians is proposed to analytically solve the specular
lobe-based weighting function. The proposed method is completely dynamic for parametric BRDFs. Since
this technique requires only a camera position and a G-buffer, it can be used for deferred shading pipelines
without additional memory footprints.
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Fig. 1 Difference of specular lobes.
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Fig. 2 Distribution-aware filtering using mean and variance
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Fig. 4 Denoising for a scene with roughness maps.
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Fig. 5 Comparison of denoising quality for glossy objects.
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Fig. 7 Voxel cone tracing using spatio-temporal upsampling.
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Fig. 9 Our method can produce overblurring for spatial

changes of incoming radiance.
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(797142 AL CAD Wf%E&TEH MiRIER)

#'E N (ExH)
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FEREICHER. 2010 Rk AHA s 727 - 2=y 7 AKX
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