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Figure 1: Implementation in laboratory

OBJECTIVES
This paper implements the adaptive col-
ored coded apertures for compressive spec-
tral imaging.

BACKGROUND
The discrete model of the C-CASSI:

Y`
ij =

L−1∑
k=0

Fi(j−k)kT
`
i(j−k)k + ωij , (1)

where Yi,j is the (i, j)th measurement. The
size of the detector is N ×M . The data cube
F is N × N × L and ωij is the white noise.
To improve the quality of image reconstruc-
tion it is possible to capture multiple snap-
shot. The compressive measurements for
the multiple snapshot is given by

y` = Hf + ω, (2)

where y` is `th compressive measurements,
H is the measurement matrix and f = Ψθ is
the data cube. f can be recovered by solving

f̂ = Ψ(argmin
θ
‖y −HΨθ‖2 + τ‖θ‖1) (3)

Figure 2: Basic scheme of compressive sensing.
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Figure 3: Sketch of C-CASSI. The red dashed line represents the GTA algorithm.

Algorithm 1 Gradient thresholding algorithm

Require: y0, H0,
Ensure: f̂
1: function GTA(y0, H0)
2: for `← 0,K − 1 do
3: f̂ `L ← ΨL(argminθL

‖y − HLΨLθL‖22 +
τ‖θL‖1 . Low-resolution

4: f̂ `H ← Pf̂ `L . Interpolation
5: s` ← B2 f̂ `H . Compute gradient
6: q` ← (s` � 0) . Thresholding
7: r` ← q` � r`d + (1− q`)� r`u,
8: . Transmittance

9: for j ← 0, N2L− 1 do
10: k = bj/N2c, l = j mod N2

11: (t`k)l ← t`j . Rearrange r

12: for i← 0,KV − 1 do
13: if i− `iV = j − kjN ′ then
14: (Hi)j ← (r

`i
kj

)i−`iv−kjN

15: . Compute H
16: else
17: (Hi)j ← 0

18: y`+1 ← H`+1f . Next snapshot
19: return f̂ ← Ψ(argminθ ‖y −HΨθ‖2 + τ‖θ‖1

RESULTS

Figure 4: Bear-stars scene, multispectral
database, N × N × L, where N = 512, and
L = 12.

Random C-CASSI Adaptive C-CASSI

Figure 5: RGB comparison random C-CASSI and
adaptive C-CASSI, number of snapshots K = 3.

CONCLUSION
Quality of image reconstruction of the adaptive C-CASSI is compared with the random C-
CASSI. The proposed method improves the quality of reconstruction in up to 2 dB.

FUTURE RESEARCH
In the future the adaptive colored filter ar-
ray will be optimized improving the qual-
ity of image reconstruction. The approach
will be test with other compressive spectral
imaging architectures.
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