
Supplementary Material-
Deriving the General XSlit Lens Operator

We start with analyzing a single cylindrical lens. In the general case when the
cylindrical lens is neither horizontal nor vertical, we assume it rotates θ off the x axis.
Alternatively, we can rotate the uv and st coordinate by −θ but treat the lens as hori-
zontal. By applying a rotation matrix R(θ) on the horizontal CLO Ch(f), we have the
general CLO C(f, θ) as

[uo, vo, so, to]
>
= R(θ)Ch(f)R

−1(θ)[ui, vi, si, ti]
>

= C(f, θ)[ui, vi, si, ti]
>

where R(θ) =


cos θ − sin θ 0 0
sin θ cos θ 0 0
0 0 cos θ − sin θ
0 0 sin θ cos θ



C(f, θ) =


1 0 0 0
0 1 0 0

− sin2 θ
f

sin θ cos θ
f 1 0

sin θ cos θ
f

− cos2 θ
f 0 1



(1)

In the general case when the two cylindrical lenses are not orthogonal, we follow
similar derivation in the POXSlit case and apply the general CLO . Assume the front
lens forms angle θ1 with the x axis and the rear lens θ2. We apply the general C-
LOs, C(f1, θ1) and C(f2, θ2), on the two cylindrical lenses. We then concatenate the
transforms using the 2PP reparameterization matrix L(l). The General XSLO can be
therefore written as

[uo, vo, so, to]
>
= L(l)C(f2, θ2)L

−1(l)C(f1, θ1)[ui, vi, si, ti]
>

= S(f1, f2, θ1, θ2, l)[ui, vi, si, ti]
>

(2)
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