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Motivation

Åglobal illumination

Åhandle variety of environments

Åconsistent lighting everywhere

Årender bump maps ñcorrectlyò

Åcomplex materials under complex lighting

ÅHDR
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Rendering Equation
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Spherical Harmonics

ÅA complete set of orthogonal basis for L2 functions 

on a unit sphere
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Orthogonality:



Spherical Harmonics

ÅReal Spherical Harmonics
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Spherical Harmonics

ÅSH expansion
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Spherical Harmonics

ÅSH Rotation by euler angles:

90 90( , , )SHR g b aa b g - +=Z X Z X Z

, ,a b g

0 0

0 0

1 1

1 1

0 0

1 1

1 1

1 1

'

'

( , , )'

'

SH

f f

f f

Rf f

f f

a b g

- -

å õ å õ
æ ö æ ö
æ ö æ ö
æ ö æ ö=
æ ö æ ö
æ ö æ ö
æ ö æ ö
ç ÷ ç ÷4 4
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Spherical Harmonics

ÅOrder-3 Real 

Spherical Harmonics [Sloan08]


