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I. Interferometric imaging systems

Multi-aperture Fabry-Perot interferometers [1-2] Single pixel inteferometric spectrometer
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Optical design. Deyice. Wavelength domain. OPD domain.

Scanning Fabry-Perot interferometers [3] Inteferometric imaging spectrometer [5]
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I11. Problem statement

Objective: Estimate X : X = argminy (% |X 0 A Y|+ h(]LX)) .

¢ f(X)=3||X o3 A — Y| data fidelity term.
e g(X) = h(ILA): prior (with linear operator L).

o A ¢ REXL: device transmittance function.
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Optical design. Device.

Horizontal spatial coordinates
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Device.

Optical design.

V. Reconstruction experiments

IV. Image reconstruction methodology
ADMM || Loris-Verhoeven (LV)
o Setup
Z[Q‘i‘ﬂ — prOXTf (X[Q] _ u[q]) Z[Q‘l'l] — X[Q] — T (va[Q] + LTZ/{[Q]> ® Image to reconstruct:
xlotl] — prox, , (Z[q+1] 4 u[Q]) U = prox . (u[q] n nLZ[q+1]) —96 X 96 px.
q+1] g1 q+1] q+1] lq+1] [ ]77 q] Ty slg+1] ~ 3006 channels. |
— _ 4 + ot I ¥
u Un (Z X ) AT = =1 (VfX T+LU ) — Wavelengths: {400, 700] nm. ';_]:IF ””r;ll
k A - e Simulated model A = {a}: L=
o X4 is the estimation X at the ¢-th iteration (with 7, n € R™). Reference (1.000) ADMM /BMSD () 9853)
o prox., ((X) = arg miny (f(V) — % |V — XH%) is the proximal operator of f. . (1—-R)?
Ik = 7
e h*(X) = supy, ((V, X) — h(V)) is the Fenchel conjugate of h 1 +R*—2Rsin (Ai)
 Approach 1: Spectro-spatial priors | “ — Reflectivity R = 0.255.
25 = = = Approach 2: Plug-and-Play [6] —OPD range: [0,8000] nm.
g(-) operates in both domains: ( it ted with ’ OP:D o ’ .
o L(X): TV spatially, DCT spectrally. ° DIORr g 15 SUUSMAILEL WL Al T B R 29
. denoiser, such as BM3D. e SSIM values in parentheses. Ty
o h(X) = ||.||221 (£5 on gradients/bands, ¢; . . .
on pixels) e g(-) is not necessarily known. ‘ J L\//DCT (0.9716) LV/TVLDCT (0.9946)
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