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Diffusion Coded Photography: Supplementary Material

In this document we give derivations for several equations that
were removed from the paper due to space constraints.

1 Diffuser with constant 2D Scatter Function

The first derivation we give is for the PSF of a Diffusion Coded
camera with a constant 2D scatter function, as described in Section
3 of the paper. From Equation 4 in the paper, the kernel for this

diffuser is
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Which is the same result as Equation 8 in the paper, the result
being that the effect of the diffuser is to blur the image F that would
be captured were it not present.

2 Radially-Symmetric Light Fields

In this section we verify mathematically that Equation 10 in Section
4 of the paper represents the light field of a unit energy point source.
The equation for the light field is
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In polar coordinates, the energy e of a light field is calculated by
integrating over all variables
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where P(r) is the PSF resulting from the image of the point source
Ls. The PSF for the point source is
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The integral in Equation 11 is just a convolution between
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the familiar shape of a pillbox with diameter so A

) |r| and a delta function. Thus, the resulting PSF takes
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The energy for the point source light field is then
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which verifies that the point source has unit energy.

3 Radially-Symmetric Diffuser

We now give a derivation for the PSF of a Diffusion Coded camera
using the diffuser kernel from Equation 14 in Section 4 of the paper.
The light field of a point source filtered by the radially symmetric
kernel is
Ls(p,r) = 7°
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The PSF for the light field filtered by this diffuser is
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which is the same result as the PSF given by Equation 16 in Section
4 of the paper.
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