|[dentifying diffraction effects
N measured BRDFS

L]
. -‘ § S » X ’-_A. e '. r P Lt v ".'. o .-.N A\ y ‘ ; I D N . ' . : :3 > ,' r C _- Gisia) -". . e T L A o T 3,
. Wy o 094 ) - ) i & et A i, 3 Py ‘ . ‘¢ = 3 e S > L2t SAN e 1) ¥ et 481 Y o : £X
Sheriia b eal e o Rt s v -- R T R e gt TR S R S s b 30 St e e AR it e A R R
4 i ’ - b L N :




Micro-geometry and reflectance

 BRDF related to surface geometry at micro-scale

e 2 main models: Cook-Torrance and Diffraction




Cook-Torrance

e Specular reflection on micro-facets

e Main parameter: distribution of micro-facets
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Notations (Cook-Torrance)

cos(6y) =1-h



Cook-Torrance

D(6,)F (04)G(2, 0)
rcosf; cosb,

p(z, 0) — Ps

* D = probability distribution of micro-facet normals




Diffraction

e Lightis diffracted by micro-geometry

* Widely used in optical engineering
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Notations (diffraction)




Diffraction

pu(i, 0) = ’%F(z‘, h)S.(f)

e §. = Power Spectral Distribution of surface
height




Diffraction

e f= parameter for PSD

e Contains dependency on wavelength A

e Material re
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Diffraction/Reflection

* Both models provide a good fit for measured
BRDFs

 [hey can't be both right!
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Testing with data over 6,7
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Testing with data over (6,,06,)?
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Testing with derivatives”

e [fdiffraction eftects are predominant:
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lesting with derivatives




Another metal




cherry-235




Smooth plastics

specular-red-phenolic




EMEWAIE

e Diffraction dominant for wide-angle scattering

* Not for specular peak
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|s that condition sufficient?

alum-bronze

BRDF value
o
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f =(2/N)sin(Bp)cos(6y)



s that condition enough®

hematite

Red' 4+
0.7 * Green X
0.5 * Blue

det(Vp,Vf) < 0.01
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f =(2/N)sin(Bp)cos(6y)




|_ooking forward

e Diffraction model for wide angle scattering
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Basis function for ditfraction

alum-bronze (R) +
P/T + Pu/AY 1/(1 + f2/a2)?

det(Vp,Vf) < 0.01

BRDF value
o
(@)

U4
f =(2/N)sin(B,)cos(84)




New term tor diffraction

* Appears to be enough for all materials




Separate phenomena

brass (m'easured)
Diffraction + diffuse
Cook-Torrance
both




Conclusion

e Diffraction effects seem to be present in measured
materials

* More important in metals, smooth materials

* Not responsible for specular lobe
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|_ooking even further




Separate components




Future work

» Connection with surface micro-geometry
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