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dLo(p,ωo)

Li(p,ω i)cosθidω i

Lo(p,ωo) = fr p,ωo,ω i( )
S 2∫ Li(p,ω i)cosθi dω i
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r|| =
ηt cosθi −ηi cosθt

ηt cosθi + ηi cosθt

r⊥ =
ηi cosθi −ηt cosθt

ηi cosθi + ηt cosθt

ηi sinθi = ηt sinθt

ηiN × I = ηtN × T
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r||
2 =

η2 + k 2( )cos2 θi − 2ηcosθi +1
η2 + k 2( )cos2 θi + 2ηcosθi +1

r⊥
2 =

η2 + k 2( )− 2ηcosθi + cos2 θi

η2 + k 2( )+ 2ηcosθi + cos2 θi

η =
1+ Fr 0( )
1− Fr 0( )

k = 2
Fr 0( )

1− Fr 0( )

Lo(p,ωo) = kd N ⋅ ω i( )+ kd R ωo,N( )⋅ ω i( )e( )Li(p,ω i)

fr (p,ω i,ωo) = kd + ks

H ωo,ω i( )⋅ N( )e

N ⋅ω i( )
ωh = H ωo,ω i( )= norm ωo + ω i( )

G = min 1,
2 N ⋅ ωh( ) N ⋅ωo( )

ωo ⋅ωh( )
,
2 N ⋅ ωh( ) N ⋅ω i( )

ωo ⋅ωh( )
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DN B,P( )= sup
b ∈B

# xi ∈ b{ }
N

−Vol b( )


