Page1 CS248 Lecture 16Copyright � Pat HanrahanTypes of Reflection FunctionsIdeal SpecularnMirrornReflection LawIdeal Diffusen

n Lambert�s Law

Specular n Glossiness and Highlights n Phong and Blinn Models

θi θ_r

CS248 Lecture 16Copyright � Pat HanrahanRadiometryRadiometry is the science of light energy measurementRadiance

IrradianceThe energy per unit area

falling on a surface

Radiosity

The energy per unit area

leaving a surface dA dω

L(x,ω)

Li(ωi)

dωi θi

Page2 CS248 Lecture 16Copyright � Pat HanrahanIrradiance: Distant Source

E^sθsE = E^s cosθ^sSun

CS248 Lecture 16Copyright � Pat HanrahanIrradiance: Point SourcenNote inverse square law fall off.n

Still has cosine dependency

Page 3

CS248 Lecture 16Copyright � Pat HanrahanIdeal Diffuse ReflectionAssume light is equally likely to be reflected in any output direction (independent of input direction).Lambert�s Cosine Law

L =

Matte surfaces

Diffuse Reflection is difficult to explain on first principles

Subsurface scattering

Multiple surface reflectionsCS248 Lecture 16Copyright �

Pat HanrahanLaw of Reflection

θ r = θ iθ_rθ_iφ_iφ_rφ_r = φ_i ± π

r N r R rI r

R +(−

r

I) = 2cosθ

r

N = − (

r

I •

r

N)

r

N r R = r I − ( r I • r N) r N

Page 4

CS248 Lecture 16Copyright � Pat HanrahanReflection Geometry

NLEHM(L)N

LM(L)HEM(E)

coscosqi r =•=•LNEN

H L EL E=+ cos cos() () cos q q q g s s =• = •=•

=•^¢ EN MLELME HN CS248 Lecture 16Copyright � Pat HanrahanPhong Model: Distributed Light Source

EM(E)LN

Page 5

CS248 Lecture 16Copyright � Pat HanrahanRough Surface: Microfacet Distribution

D^1(α ) = cos

c^1 α c^1 =

ln 2 ln cosβ

Blinn