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I. Interferometric imaging systems

Multi-aperture Fabry-Perot interferometers [1-2]
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Scanning Fabry-Perot interferometers [3]
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Birifrangent interferometers [4]
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II. Spectrometers example acquisitions

Single pixel inteferometric spectrometer
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Inteferometric imaging spectrometer [5]
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Image datacube X ∈ RI×J×K .
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Acquisition Y ∈ RI×J×L.

III. Problem statement

Objective: Estimate X̂ : X̂ = argminX

(
1
2 ∥X •3A−Y∥22 + h(LX )

)
.

� f (X ) = 1
2 ∥X •3A−Y∥22: data fidelity term.

� g(X ) = h(LX ): prior (with linear operator L).
�A ∈ RK×L: device transmittance function.

IV. Image reconstruction methodology

ADMM

Z [q+1] = proxτ f

(
X [q] − U [q]

)
X [q+1] = proxτ g

(
Z [q+1] + U [q]

)
U [q+1] = U [q] +

(
Z [q+1] −X [q+1]

)

Loris-Verhoeven (LV)

Z [q+1] = X [q] − τ
(
∇fX [q] + LTU [q]

)
U [q+1] = proxη h∗

(
U [q] + ηLZ [q+1]

)
X [q+1] = X [q] − τ

(
∇fX [q] + LTU [q+1]

)
�X [q] is the estimation X̂ at the q-th iteration (with τ , η ∈ R+).

� proxγ f(X ) = argminV

(
f (V) + 1

2γ ∥V −X∥22
)
is the proximal operator of f .

�h∗(X ) = supV (⟨V ,X ⟩ − h(V)) is the Fenchel conjugate of h

Approach 1: Spectro-spatial priors

g(·) operates in both domains:

�L(X ): TV spatially, DCT spectrally.

�h(X ) = ∥.∥221 (ℓ2 on gradients/bands, ℓ1
on pixels).

Approach 2: Plug-and-Play [6]

� proxτ g is substituted with any
denoiser, such as BM3D.

� g(·) is not necessarily known.

V. Reconstruction experiments

Setup

� Image to reconstruct:

– 96 × 96 px.

– 366 channels.

–Wavelengths: [400, 700] nm.

� Simulated model A = {alk}:

alk =
(1−R)2

1 +R2 − 2R sin2(πδlλk
)
.

–Reflectivity R = 0.255.

–OPD range: [0, 8000] nm.

–OPD step size: 25 nm.

� SSIM values in parentheses.

Reference (1.000) ADMM/BM3D (0.9853)

LV/DCT (0.9716) LV/TV+DCT (0.9946)
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