Page1 CS348B Lecture 11Pat HanrahanReflection Geometry

NLEHM(L)

NLM(L)HEM(E)

coscosqir

=•=•LN_{EN}

coscos () ()

cosqgs

=•= •=•

=•¢ ENRLELRE HN

CS348B Lecture 11Pat HanrahanMicrofacet Distributions

dA A d dS A d22()()()

w wwwwp ==�dA A d

D A dA

D d== = � � ()cos()()/()coswqww wwqwpp 22 1

Page 2

CS348B Lecture 11Pat HanrahanSolid Angle Distributions

d d d

r r r r

w qqj= sin m m m m

sinq qj jr mr m=

2d d d d ddr r r r m m m rm mw qqj q q q jqw=

sin (cossin)( )()

cos2 2 4

CS348B Lecture 11Pat HanrahanMicrofacet BRDF

d L ddA d L ddA

m i i i r r r r r

2

2 F

F

= ¢ ¢

= ()cos

()cos

w qw w qw dAD d dA

' ( ) =

¢ ¢

w w

d d L L ddA ddA L dDd d L Dd

r m r r i i i r r i i i r r i i i r

2 2

4

F F=

\ = ¢ ¢

= ¢ ¢¢ = ¢

()()coscos

()cos() cos ()() cos

w

w q w q w w q w w w q w w w w q

f dL dE

D

r

r i i r ” = ¢( )

cos cos

w q q 4

Page 3

CS348B Lecture 11Pat HanrahanMicrofacet Distribution FunctionsBlinnTorrance-SparrowTrowbridge-ReitzBeckmann

D1(α ) = cosc1 α

D2(α ) = e− (c2α )2

D3(α ) = c32 cos2 α (c32 − 1)− 1 D4(α ) = 1 π1/2m2 cos2 α e− tan2 αm2

c1 = ln2lncosβ

c2 = 2β

c3 = cos2 β − 1 cos2 β − 2 2

CS348B Lecture 11Pat HanrahanGaussian Rough SurfaceBeckmannSmith

D(α ) = 1 π1/2m2 cos2 α e− tan2 αm2

p(z) = 1(2π)1/2 σ e− z22σ 2

S(θi,θr ) = S(θi )S(θr )

S(θ) = 1− 12 erfc(tanθ / 2m)

1+ 12 ( 2π( )1/2 mtanθ e-tan2θ /2m2 -erfc(tanθ / 2m))

Theory self-consistent:

The sum of the areas of the illuminated surface projected onto the plane normal to the direction of incidence is independent of the roughness of the surface, and equal to the projected area of the underlying mean place.

′S (θ) = cosθ

cosθr +r(1− cosθ)

Schlick approximation

CS348B Lecture 11Pat HanrahanSelf-Shadowing: V-Groove ModelAssumptions (Torrance-Sparrow)1.Symmetric, longitudinal, isotropically-distributed2.Upper edges lie in planeMasking of reflection, Shadowing of incident

Ga =1

Gb = 2N•HN•E / E •H

Gc = 2N•HN•L / L •H

G = min(Ga ,Gb,Gc )