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dichromatic materials

Fabric




Granular materials




Measurement data: maple

What causes the distinctive “depth”
of finished wood?

Anisotropic reflection Wood structure

vessels

composition:
cellulose and
related
compounds

N.C. Brown Ctr. Ultrastructure Studies, Syracuse Univ.

Specular reflection emerges in a half-cone Optically: parallel air tubes in dielectric




Wood reflectance Wood reflectance

sloping down parallel sloping up sloping down parallel sloping up

Subsurface specular reflection is off-angle Wood’s BRDF depends on the fiber slope

diffuse color fiber color fiber direction

rendering




rendering rendering

Why do these look wrong?




Marble sample

radiant exitance (relative units)

40mm cube of statuary marble

Marble

HDR photograph

(log scaled image)

Subsurface volume scattering
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multiple
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Light diffusion Diffusion approximation

Diffusion approximation

Marble data fitting

data not used in fit
data used in fit




Results: milk
Marble data fitting

data not used in fit
data used in fit

diffusion theory using fitted parameters

R, (mm? )

Diffuse “milk” Skim milk Whole milk

Results: skin The Two Towers (2002)

opaque skin translucent skin
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Classic hair reflection model Measurement

predicts a single, white highlight \

Cornell Spherical Gantry

Measurement Measurement—Ilongitudinal

camera
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[Robbins 1994]




Hair structure
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Hair appearance
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Cross
section

(after [Robbins 1994])

Fiber reflection—longitudinal
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Blond hair

glint

(secondary)

transmission

Fiber reflection—cross section
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King Kong (2005)




