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Macro pixels

» The sensor has 2048 x 1088 pixels.

» These are grouped into macro
pixels of 5 x 5 original pixels,
which have 25 different center
wavelengths from 657 to 949 nm
dubbed F1-F25.

> Only 55 of the full
2048 x 1088 x 25 cube pixels are
populated, i.e., 4%.
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Monochromator image and spectra

Replenishing the
sparse data cubes

B. Grieger et al.

Monochromator
image



Simulated cube (F1, 450x450 pixels cut out) e
B. Grieger et al.
» Easy case: spectrum is the same
everywhere.

» But there are brightness variations,
mostly due to shading.




Simulated cube (F1, 25x25 pixels cut out) i e
B. Grieger et al.
» Easy case: spectrum is the same
everywhere.

» But there are brightness variations,
mostly due to shading.

Brightness variations

Reconstructed spectra




Simulated cube (F1, 25x25 pixels cut out) e

B. Grieger et al.

w
[95]
@©
G
=
o
o
=
m

9] O ip] ]
(&N

25

i_lambda
— direct — de2

o smooth brightness




Replenishing the

Simulated cube (F1, 25x25 pixels cut out) ot

B. Grieger et al.

9]
98}
(4]
(o
e
W
o
=
m

f

L0 [om i} O
o

254\\\\||\\\‘\|\\4

_lambda
— direct — de2

e uneven brightness




Replenishing the
sparse data cubes

B. Grieger et al.
We only have a single measurement f'(i, /, k; j) at each spatial pixel (7,;).

» Separate the normalized spectrum IA"(i,j7 k) and the brightness scaling factor

b(i,j), so that the retrieved spectrum is f(i,j, k) = b(i,j) f(i,j, k) .
» We use only ratios of measured values from two adjacent pixels, e. g.,

fl(iJ»ka)
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» This allows to compute (i, j, k; j) from its nearest neighbors: 2 ;
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» To compute lA‘(i,j, k) for k # ki j, we assume that # is spatially smooth:
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f(i,j,k,-J):Zf(i,j+17k;,j)+--'

/(i j,kij)

» When 7 has converged, we set b(i,j) = Fike )
3K j
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Conclusions e 2o dEi G
B. Grieger et al.
> We have replenished a simulated
data cube with the simple direct
approach and with our homegrown
approach de2.

» Both approaches have problems
with strong spatial gradients in the
(normalized) spectrum.

P de2 is much better than the direct
approach in dealing with strong
spatial brightness gradients.

Conclusions

» We will do more tests with more
realistic test data and also try
other approaches.
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