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”Theoretical photometry constitutes a case of ‘arrested
development’, and has remained basically unchanged
since 1760 while the rest of physics has swept
triumphantly ahead. In recent years, however, the
increasing needs [. . .] have made the absurdly anti-
quated concepts of traditional photometric theory more
and more untenable.”1

1. Gershun, A. The Light Field, Translated by P. Moon, G. Timoshenko, Originally published in Russian (Moscow 1936). Journal of Mathematics and Physics
18 (1939): 51-151, from the translators preface.
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−Ẇ ε

= {{pε, W ε}}

Ẇ 0

a
+

{
τa, W 0

a

}
=

[
W 0

a
, Fa

]

˙̀ = −{`, H}

ε → 0

electromagnetic theory

light transport equation

Lie-Poisson structure

of ideal light transport

operator formulation of light transport

reproducing kernel Galerkin projection

path tracing

photon mapping

radiosity

finitary point functionals

classic iso-velocity description

conservation of 

frequency

measurements

classical radiometry

Fermat’s principle



37

conservation of 

along “rays”

∂

∂t

(
~E

~H

)
=

(
0 −

1

ε
∇×

1

µ
∇× 0

) (
~E

~H

)

−Ẇ ε
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Ẇ 0

a
+

{
τa, W 0

a

}
=

[
W 0

a
, Fa

]

˙̀ = −{`, H}

ε → 0

S∗Q ∼
= S2QL̂ = n2(q)

L(x, ω) cos θ dω dA

electromagnetic theory

light transport equation

Lie-Poisson structure

of ideal light transport

operator formulation of light transport

reproducing kernel Galerkin projection

path tracing

photon mapping

radiosity

finitary point functionals

classic iso-velocity description

conservation of 

frequency

measurements

classical radiometry

Fermat’s principle

63



conservation of 

along “rays”

∂

∂t

(
~E

~H

)
=

(
0 −

1

ε
∇×

1

µ
∇× 0

) (
~E

~H

)

−Ẇ ε
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Techniques for local information

— Quadrature rules.

— Interpolation schemes.

— Sampling theorems. 

— Density estimation techniques. 

— (Quasi) Monte Carlo integration. 

— ... 
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Reproducing kernel bases

— Shannon sampling theorem.

— Gauss-Legendre quadrature.

— Lagrange interpolation. 

— Monte Carlo integration. 

— ... 
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Reproducing kernel bases

1. Arbitrary domains and function spaces.

2. Optimization of reproducing points.

3. Overcomplete representations.

4. Error analysis.
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What next?

— Evolution operator.

— Derivative ray tracing.

— Characterization of steady state solutions. 

— Function spaces of light transport.

— ...
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