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Cooperation with Robert P6lzl

-

e

.

1}

33

Dr. Fabian Neyer | CEDIC 2019 3



Principleapproach

1) creating a starless image

2) using the starless image as a mask for stretching
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masked stretch
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principle approach

22.5h Olll @ f3.8 38.5h HIl @ f3.8
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Overview

1)
2)
3)
4)

3)

What to think about firsk

AvailableTools

9FFSOGa 2F adl

An amateur approach
3.1) Star intensities

NGB

3.2) Removal of stars and their halos} practical example

3.3) Filling gaps
3.4) Noise reduction

Stretching
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Aspects of FlaFielding

A Flats are crucial but also the most problematic calibration frames. What
we need is:

r

A Homogeneous lllumination

>\

Intensities must be in the linear sensor response regime

>\

Correctly calibrated by (Bias / Dark¥erscaip

>\

Known accuracy of filter wheel repositioning

>\

Minimum internal reflections

>\

Awareness of shutter effects

>\

Awareness of spectral effects

>\

No light leakage, no directional dependency
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Overscan

without overscancorrection with overscarcorrection

A correcting the bias signature of a CCD image
A overscan region is a dummy area without any physical pixels
A in its most simple form: a subtraction of a constant value

Dr. Fabian Neyer | CEDIC 2019 §



Correctly calibrate the flats

-

A Flat Normalization

correctly calibrated
n m

offset error (+2) - ?2 .
a Qwe
-

A relative error: overcorrection!
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Minimize internal reflections

internal reflections

~ Depends on wavelengths!
after minizing int. reflections

same optics
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Minimize internal reflections

Remote observatory (Spain)Masterflats 1 dayappart
data acquired by Robert Polzl

Flatfielded Flat
(SkyFlats)
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Internal reflections depend on wavelengths

Wotftl O1Q O2YLIRYSyulua
imaging equipment reflect light
depending on its wavelengths,

An objects appears brighter in
one wavelength than it does in
another

Black components in infrared light (940nm)
Bild Alan Holmes
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Internal reflections depend on wavelengths
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Aurora Flatfield Panel Spectrum

ISOO.
Wavelength (nm)
Spectrum of natural night sky (blue) and light polluted
night sky (red) F.Patat, IAU/ESO
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Internal reflections depend on wavelengths
standardflat
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Internal reflections depend on wavelengths

Dr. Fabian Neyer | CEDIC 2019%




Awareness of shutter effects

Effects seen: Shutter + gradient effects seen: Shutter + filter wheel / particles
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LacertaFlatfieldbox

- canbe controlledvia APT
- illuminatesafter acertaindelay
- realsensorexposure=delay+ flatexposure+ delay

brightnessrangel ¢ 100%
very evenillumination
relativelynomogeneous
spectrum
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Overview

1)
2)
3)
4)

3)

What to think about firsk

AvailableTools

9FFSOGa 2F adl

An amateur approach

3.1) Star intensities

3.2) Removal of Stars and their halos
3.3) Filling gaps

3.4) Noise reduction

Stretching

NGB
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A Introducedin 2013 ( https//zipproth.com/#Straton )

A Workswith linear & nonlinearimages

A Workswell for narrowbandimageswith tight stars

A More artefactsfor non-linearimages speciallyin densestar fields

example n
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FEe. #:

onlinear,greenchann
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Introducedin 2018 (https://sourceforge.net/projects/starnet )
Basedon neuralnetwork training

Worksbetter for imagestakenwith refractor telescopeqdtraining data)
Can be trained on your data to perform better!

BUT:Resultswill neverbe better than the training datayou providée
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straton starnet++
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Availabletools: 6Starneb b ¢
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Overview

1) 2 KFGO G2 GKAY1l Fo2dzi FANROGX
2) AvailableTools
3) 9FFSO0a 2F adlFNAR YR ¢gKIFO

4) An amateur approach

3.1) Star intensities

3.2) Removal of stars and their halos
3.3) Filling gaps

3.4) Noise reduction

5) Stretching
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Accurately measuring faint surfabeightnesses
places stringent demands on theinimization of
systematiceffectx se@ttered lighfrom nearby
objects, and internal reflections in the
telescope/camerai @ & (1 S Y ¢

G ¥he position of these reflections relative to
their central starchanges across the field of view
making characterization and subtractiGhA T F A (

a X3S yrnSdelofithe @ffections can be
built and usedo remove the scattered liglgt

& Mbservation of a small number of bright stars
In order to characterize the sizes, intensities, and
positions of theNE ¥ f SOUA 2y aé

Salter et al. 2009: Removing Internal Reflections From
Deep Imaging Datasets
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