Use dual basis as a filter Projection 

Ψ ijkl (u , v , s , t )= R 2 cos 2 φ ϕ ij (u , v)ϕ kl (s , t ) 〈 ϕ mn ' | ϕ ij 〉 =δ m i δ n j E ijkl = L ijkl L (u , v , s , t )= ∑ ijkl L ijkl Ψ ijkl (u , v , s , t ) Quadratic Basis Quadratic Basis Light Source L ( x , y , θ , ϕ ) ϕ ij ( u , v ) ϕ kl ( s , t ) R ( u , v , s , t ) Filter Support easure/Image Support φ ( u , v ,
Ψ ijkl a (u , v , s , t )=ϕ ij (u , v )ϕ kl (s , t ) E ijkl = ( cos 2 φ R 2 ) ijkl ∫ uvst L (u , v , s , t )ϕ ij ' (u , v )ϕ kl ' (s , t ) E ' ijkl = ∫ uvst L ( u , v , s , t ) ϕ ij ' ( u , v ) ϕ kl ' ( s , t ) L (u , v , s , t )= ∑ ij ϕ ij (u , v) ∑ kl E ' ijkl ϕ kl (s , t ) L (u , v , s , t )= ∑ ij ϕ ij (u , v)T ij (s , t )
Lighting Approximation Lighting Approximation

Constant value over a basis support for :

Geometric term Visibility BRDF

Average energy through a basis

Similar to a mip-map

Texturing + Multi-Pass

I ( x , o )= ∑ ij Γ ij ( x , o , i )V ij ( x )G ij ( x )T ij ( x )
Hardware Implementation (1/2) Hardware Implementation (1/2)

For each measure Shadow map (ie Visibility) Lighting

2N rendering passes Requirement

Floating-point textures Floating-point buffer for the sum

V ij ( x ) Γ ij ( x , o , i )G ij ( x )T ij ( x )
Hardware Implementation (2/2) Hardware Implementation (2/2) Decompression 

e b =log 2 ( max (| R f | , | G f | , | B f |) ) +2 [ R ,G , B ]=2 -e b [ R f , G f , B f ] +0.5 E = e+126 255 [ R f , G f , B f ] =2 255⋅E -126 ([ R , G , B ] -0.5 )
Φ Φ ijkl (u , v , s , t ) =Φ ϕ ij (u ,v )⋅ϕ kl ( s ,t ) =Φ ϕ i , bellq (u )⋅ϕ j , bellq (v )⋅ϕ k , const ( s)⋅ϕ l , const (t )
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	Approximations Approximations Shift-Invariant Approximation Shift-Invariant Approximation
	Faster rendering Constant geometric term (error ≤ 8%)
	Texture based
	Shift Invariant
	Remove geometric term in the reconstruction function
	Direct lighting New reconstruction function
	Use each measure as a texture
	One lighting evaluation for each measure

synthetic slide projector data set focused at 3m, acquired at 90 cm

Acquired Data Acquired Data Acquired Data Acquired Data "directional information sorted by spatial origin"