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Interactive rendering with arbitrary BRDFs
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Image-based Incidence Plane
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MIT BRDF database
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Figure 5: Pictures of 100 of our acquired materials.
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Rusinkiewicz parameterization \‘ / : /

0, =10° 0, =20° 0, = 40°

The Cook-Torrance-Sparrow BRDF seen as a function of (f,, @), for various values of (6, 6,).
Note that the position of the peak in space varies considerably.

Figure 2: Proposed reparameterization of BRDFs. Instead of treating the BRDF as a
function of (0;, ;) and (4,, ¢,), as shown on the left, we consider it to be a function of
the halfangle (@), ¢,) and a difference angle (64, ¢4), as shown on the right. The vectors
marked 7 and 7 are the surface normal and tangent, respectively.

0,=0° 0, =20° 0, =60°

The Cook-Torrance-Sparrow BRDF seen as a function of (6, ), for various values of (6, ¢.).
Note that although the size of the peak changes (as predicted by the Fresnel term), the position and
[Rusinkiewicz 1998] shape of the peak remain constant. The BRDF is therefore approximated very closely by a function [Rusinkiewicz 1998]
of the form 4 = f,(8,) 42(6.1), which means that only a small number of basis function coefficients
will be nonzero.
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#;=10° ;= 20° 0; = 40°

Ward’s elliptical Gaussian BRDF seen as a function of (4., ¢,), for various values of (8, ¢).
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0,=0° 0,=20° 0, = 60°

Ward’s elliptical Gaussian BRDF seen as a function of (6, ¢,), for various values of (6, ¢4). The
BRDF is very closely approximated by a function of the form 4 = 1 (6,):(4)).

[Rusinkiewicz 1998]
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[Marschner 1998]
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Separable approximation

Decompose

Reparameterize

Decompose

[Kautz & McCool 1999]
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Separable BRDF factorization
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Figure 12: HTSG copper, Poulin/Fournier’s brushed metal, Lafortune/Willems’ modified Phong, measured

velvet, measured peacock feather, and measured grey vinyl.
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[Kautz & McCool 1999]
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[Dana et al. 1999]
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CUReT BTF database
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[Dana et al. 1999]
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Rendering using BTF

[Dana et al. 1999]
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