Subsurface Scattering
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Retro-Reflectance Intuition

Dusty Surfaces

I.I(ily direction

/
Dark Areas S / y P

y A

Tlluminated Areas

foction from a very rough surface (left). Only arcas with
are well lit, so there is a strong retroreflective peak
or (the inside corner of 3 planes is the 3D analog)

CSCI-6962 Advanced Computer Graphics  Cutler

* Viewed perpendicular to the surface, thereis
little scattering off the dust.

At grazing angles, there isincreased scattering
with the dust making the surface appear brighter.

« Similarly, the earth viewed from space appears
brighter near the edges, because of increased
scattering of the atmosphere.
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Light Raysin a Dusty Room
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BRDF vs BSSRDF

Subsurface Scattering Variables

Images from "A Practical Model for Subsurface Light Transport”
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Name Symbol Units  Description

Seattering Coeff. LA 1 ! T unit length
Absorption Coeff. , {lemgth) ™ y ) sorbtion per unit length
Phase Function pla. i, &) Angular distribution of scattering
Extinction Coeff. a (length) ™" o, + 0,

(Seattering) Albedo A J

Optical Depth {0, d)

Transmittance 0, d)
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Albedo, A

» When A =1, no absorption occurs and light is
only transmitted or scattered. Thisisan ok
approximation for snow or clouds.
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Sampling a BSSRDF

{a) by

Figure 7: (a) Sampling a BRDF (traditional sampling). (b) sampling
a BSSRDF (the sample points are distributed both over the surface
as well as the light). : )
b Images from "A Practical Model for Subsurface Light Transport”
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Single Scattering

Figure 4: Single scattering occurs only when the refracted incoming
and outgoing rays intersect, and is computed as an integral over path
length s along the refracted outgoing ray.
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Dipole Approx. for Diffuse Scattering

Figure 3: An incoming ray is transformed into a dipole source for

the diffusion approximation.
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Results

Real vs. CG
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