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Background subtraction 101 Stray light

To estimate and remove a Step 1: Frame Stray light is fixed in the instrument frame.
background: Step 2: Reduce
Frame: Put a time-series > | * Tricky: stray light is much fainter than the F corona.

of Images in a frame » We “pre-subtract” the F and K corona just for the step.
where the background is

fixed. E.q.: 7 Sl _ Three “pre-subtracted” images:
 For stray light, the
Instrument frame

e For stars, the celestial
frame

Reduce the stack with a
low percentile or similar . ‘ B T i e
to capture “pure” e 4 e e -k . T
background. * We make a histogram for each pixel and iteratively zoom
- Since everything is For a stellar background, put the data in a | In to the Gaussian noise centered on our SL value.

optically-thin and celestial frame, where a given star always
additive, this is the appears in the same pixel. | |
cleanest sample of the (Example data is WISPR L3, encounter 4 - ‘ | ‘ |

BG, with the fewest —someday I'll remake this figure with
additional photons. PUNCH!)
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Other steps not * Then we fit with a skew-Gaussian @ each pixel
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* Dynamic stray light removal > a really
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Step 1: Frame Step 2: Reduce Step 1: Frame Step 2: Reduce

* \We put the data in the helioprojective ¢ A straight percentile * We reproject to the  Qutlier rejection, then
frame when we assemble mosaics. works well here. celestial frame. Gaussian fitting works well.

Data VOI U m e 152’000 1 Low-noise mosaic

z i o LO frames -
The “pyramid” of background models and their inputs means . | 8 input images
593 Gpix 2 starfield models .

we draw on ~150,000 raw frames to build one polarized 2.3 TB RAM
L3 low-noise mosaic! 20 (B3 DI F corona models -

463XO7?G|F;X28 4%](_)50 63.000 [ L2 mosaics, F-corona inputs
860 GB RAM

600 L3 115 GB Disk 164 Gpix (mid-) L1s } L1s: per spacecraft,

Starfield inputs

656 GB RAM per polariz. state

PIMs i 250 GB Disk
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3x16 Mpix
192 MB RAM
75 MB Disk
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*approximate numbers
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