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Cooperation with Robert Pölzl
Χ ǘƻ ǘƘƛǎ
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Principle approach

1) creating a starless image

2) using the starless image as a mask for stretching

standard stretch masked stretch
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principle approach

22.5h OIII @ f3.8 38.5h HII @ f3.8
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practical example



Aspects of Flat-Fielding
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Á Flats are crucial but also the most problematic calibration frames. What 
we need is:

Á Homogeneous Illumination

Á Intensities must be in the linear sensor response regime

Á Correctly calibrated by (Bias / Dark / Overscan)

Á Known accuracy of filter wheel repositioning 

Á Minimum internal reflections

Á Awareness of shutter effects 

Á Awareness of spectral effects

Á No light leakage, no directional dependency
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without overscancorrection with overscancorrection

Overscan

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

Á Flat Normalization

Á relative error:
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overcorrection!
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internal reflections

effect

after minizing int. reflections
same optics

Depends on wavelengths!

Minimize internal reflections



Remote observatory (Spain), 2 Masterflats, 1 day appart

Flat-fielded Flat

(Sky-Flats)
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Minimize internal reflections

data acquired by Robert Pölzl



Black components in infrared light (940nm) 
Bild: Alan Holmes

ΨōƭŀŎƪΩ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ȅƻǳǊ 
imaging equipment reflect light 
depending on its wavelengths, 

An objects appears brighter in 
one wavelength than it does in 
another
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Internal reflections depend on wavelengths



Spectrum of natural night sky (blue) and light polluted 
night sky (red) F. Patat, IAU/ESO

Aurora Flatfield Panel Spectrum
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Internal reflections depend on wavelengths



Internal reflections depend on wavelengths
standard flat
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Internal reflections depend on wavelengths
improved flat
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Effects seen: Shutter + gradient effects seen: Shutter + filter wheel / particles

Awareness of shutter effects 
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Lacerta Flatfieldbox

- canbe controlledvia APT
- illuminatesafter a certaindelay
- real sensorexposure= delay+ flat exposure+ delay

- brightnessrange1 ς100%
- veryevenillumination
- relativelyhomogeneous

spectrum
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!ǾŀƛƭŀōƭŜ ǘƻƻƭǎΥ άStratonέ

Å Introducedin 2013 ( https://zipproth.com/#Straton )
Å Works with linear & non-linear images
Å Works well for narrowbandimageswith tight stars
Å More artefactsfor non-linear images, speciallyin densestar fields

example: non-linear, greenchannel
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!ǾŀƛƭŀōƭŜ ǘƻƻƭǎΥ άStarnetҌҌέ όbƛƪƛǘŀ Misiura)

Å Introducedin 2018 ( https://sourceforge.net/projects/starnet/ )
Å Basedon neuralnetwork training
Å Works better for imagestakenwith refractor telescopes(trainingdata)
Å Can be trained on your data to perform better!
Å BUT: Resultswill neverbe better than the trainingdatayouprovide!

starnet++straton
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Available tools: άStarnetҌҌέ
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άAccurately measuring faint surface brightnesses
places stringent demands on the minimization of 
systematic effectsΣ Χ scattered light from nearby 
objects, and internal reflections in the 
telescope/camera ǎȅǎǘŜƳέ

άΧthe position of these reflections relative to 
their central star changes across the field of view, 
making characterization and subtraction ŘƛŦŦƛŎǳƭǘέ

άΧŀ ƎŜƴŜǊŀǘƛǾŜ modelof the reflections can be 
built and used to remove the scattered lightέ

άΧobservation of a small number of bright stars 
in order to characterize the sizes, intensities, and 
positions of the ǊŜŦƭŜŎǘƛƻƴǎέ
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Salter et al. 2009: Removing Internal Reflections From 
Deep Imaging Datasets

όнύ 9ŦŦŜŎǘ ƻŦ ǎǘŀǊǎ ŀƴŘ ǿƘŀǘ ǘƘŜ tǊƻΩǎ Řƻ


