Preprocessing astronomical images with Prism V11 software
1 Introduction

Astronomical images directly obtained with a numerical camera are always affected by defects due
to the optics and the electronic of camera.

On the right, for instance, a rough image
obtained after a 300s exposure. You can
see several effects like shadows,
vignetting, very bright pixels alone.
Several effects like satellites tracks or
cosmic rays signatures, defects in the
sensor (bad column for instance) or
blooming due to saturation in CCD sensor
cannot be removed automatically.

Preprocessing is a process that can
minimize these effects. When sky
observers want to measure optical fluxes
captured during exposures, this process is mandatory.

Two operations will be required before doing the preprocessing.

First we have to get frames and create master frames from them. The more frames used, the better
the corrections will be, statistically speaking.

We will get

- flat frames and create a master flat frame from them. This master flat frame will serve to reduce
the effect of shadows due to dust on the sensor and the optics in front of it. The vignetting and
variation of quantum efficiency into the sensor will be also corrected.

- Dark and Offset frames and create a dark and an offset master frames from them. These master
frames will statistically minimize the noise due to the electronic (dark current).

It is important to note that :

- We have to use one master flat for each optical combination used for observations, that's to say for
each used filter.

- We have to create one master dark frame for each temperature of the sensor and each time of
exposure.

All these frames will be obtained for a binning set to 1x1.

The Prism software allows us to create these frames and masters in a relative automatic sequence.
As aresult, a library of master frames will be created.

When all master frames are available, the preprocessing can be done. This operation will be very
smooth.

All the following hard copy of the Prism software panels are in french but the tool may be
configured in English. The following documentation is based on the V11 version of the tool but
older version may be used. The appendix will give some links to some websites.



2 Capturing flat frames

Flat frames can be obtained making pictures of a uniformly illuminated screen or of the bright sky
during of the dusk or the dawn. If so, the telescope will be at sidereal standstill. No clouds or the
Moon should be present. The time of exposure have to be short in order to minimize the
temperature effect in the sensor. This is especially important for filters corresponding to the sensor
low response bandwidth (for instance infrared filter for CMOS sensor).

If the mechanical configuration does not change night after night, flat frames can be keep for

several nights.
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The Prism software offers a functionality that takes flat
frames automatically for one filter. See the panel on the right.
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With Prism, it is possible to use a script that permits to take
frame on the dusk for all the filter of a filter wheel.
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3 Capturing Dark and Offset frames

Offset and dark frames will be obtained by taking images without light entering the telescope. The
telescope tube must be closed to avoid small light pollution that may be present in the surroundings.
The temperature of the camera have to controlled to an acceptable level that will be used during
observations. It is important to take care of that point when making dark and offset frames during
the winter. During the summer night the camera may not reach the same temperature due to the
limitation of the cooler.

The Prism software offers two
functionality that takes dark and
offset frames respectively for one
temperature and exposure
duration. See panels on the right.
For offset, the exposure time will
the shorter as possible.
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Again, with Prism, it is possible to use a script that permits to take offset and dark frames
automatically in one sequence, at the same temperature.



4 Making masters

Prism offers a plain function to create masters from flat frames, offset or dark frames. Accessible

1lf[=l=00e | Addition-Recalage  Imagerie Couleur  Analyse Spectrographie Observatoire Outils Configuration Fenétres

Créer Flat,Dark et Offset maitres

Prétraitement

or the single button

A panel appears where it is possible to loads
the single frames of each kind.

Some remarks:

All offsets frames must have the same
exposure duration.

All dark frames must have the same exposure
duration.

A master offset will subtracted on all flat
frames but no dark will be subtracted. Its
effect have to be negligible (small duration
during flat frame and cooled activated).

Flats may have different means and will be
normalized from the first frame.

Several master flat or master dark may be
created in the same operation depending on
the name of the files.

Masters will be kept in a directory (a library of master frames) with names giving a clear
signification to their contents. Doing so will help further application of the master during

preprocessing,

Offset, noir, flat masters

Créerimage "Offset" de référence

.| Offsets=1-@-15C-20241112-1 fits -]
Offs etx1-E-15C-20241112-2 fits
Offset=1-E-15C-20241112-3 fits
Offset-x1-@-15C-20241112- fits
Offgetx1-E-15C-20241112-5 fits
Offset=1-@-15C-20241112-6 fits i

Créerimage(s) "Noir" de référence ou master

Diark-x1-300s-@-15C-20241112-1 fits -
Diark-=1-3005-@-15C-20241112-2 it
Diark-x1-300s-@-15C-20241112-3 fits
Diark-x1-300s-E-15C-20241112-4 it
Diark-=1-3005-@-15C-20241112-5 fits
Diark=x1-300s-@-15C-20241112-6 fits
Diark-x1-300s-E-15C-20241112-7 fits
Diark-x1-3005-@-15C-20241112-8 it

Les fichiers par famille difierentes (dark300-1.
dark120-1...] sont pris en compte.

iCréer imagels) "FLAT" de référance ou master:

. Flatx-@-15C-20241112_-1 fits
Flatx1-2-16C-20241112_V-2 fits
Flatx1-(2-16C-20241112_V-3 fits
Flatx-2-15C-20241112_-4 fits
Flatx1-(8-16C-20241112_V-5 fits
Flatx1-(2-16C-20241112_V-6 fits
Flatx1-2-15C-20241112_%-7 fits
Flatx1-8-16C-20241112_V-8 fits
Les fichiers par famille differentes (flatF-1, flatB-1...) sont
pris en compte

Congeils

0. Les bias/offsets doivent avoir le méme temps de pose entr
BUx.

1. Les noirs de la méme farmille DONVENT TOUS avair le mé
temps de pose

2. Le noir ne sera pas refiré des flats.... Sa contribution doit
&fre négligealle (temps de pose courts et refroidissement
camera actf)

3. Les flats peuwvent avair des moyennes différentes.

4. Les flats sont renormalises en fonction du prermier Flat

5. Plusieurs familles de flats et de noirs peuwvent &res
selectionnés.

b. Les miroirs physigues des images sont gérés
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5 And finally, the preprocessing phase...

Having master files for offset dark and flat permit us to do the preprocessing easily.
The following Prism menu

Addition—Recalage Imagerie Couleur Analyse Spectrographie Observatoire Outils Configuration Fenétres

Prétraitement Créer Flat,Dark et Offset maitres

. - . Er ver Offs A ir. Fla I H
Gradient Fond de Cie » Enlever Offset, Noir, Flat (Image Courante)

T N Enlever Offset, Noir, Flat (Série d'images) + Addition Ctrl+H
Opérations Cosmétigues »

or the button G, are dedicated to this operation:

The next panel will do the preprocessing with several options :

Prétraitement automatique

Prétraitement automatique

Fichiers | Image de calibration | Cosmetique | Images couleurs APM| 4 | » Fichiers | Image de calibration | Cosmetique | Images couleurs APR| 4 | ¢

Sélection des fichiers & prétraiter Chemin des images de calibration (Offeetnoir, flat) :

Choisir fichiers & traiter \7\ ‘D:\Astro\obsewanons\. essingllmages_maitres|,
sn2024bch-NGCI206-+1-1805-E-20C_Grp-1 fits Image d'offset ou Bias
sn2024bch-NGC3206-x1-180s-@-20C_Grp-2 fits i o -
5n2024hch-NGCI206x1-180s-@-20C_Grp-3 fits Image maitre d'offsst: | .. | Maite_Offsetx1-@-200-20241112 =

sn2024ch-NGCI2061-1805-@-20C_Gra-4.fits
sn2024ach-NGCIZ061-180s-@-20C_G-S fits i Gl Tk
sn2024ach-NGCIZ0E1-1805-@-20C_Grp6 fits

sn2024hch-NGCI206-x1-180s-@-20C_Grp-7 fits Image maftre de Nair: \7\ Maitre_Dark-x1-180s-@-20C-2024 <

Optimisation du nair
Optimisation manuelle

Forcer le coefficient de noir a |l
Image de Flat ou PLLL
Image maitre de fiat: ‘7‘ Maitre_Flatx1-@-20C-20241112_G =
Utiliser les flats qui correspondent aux infos du filtre (entéte image)
CCD amincis ou &clairé par 'ariére
Image maftre de flat: \:\ Pas d'opération =

Franges. calcul manuel  Coef flatfranges - |1
Les fichiers de la méme famille seront additionnés ensemble. s

dewvront Etre nommés avec les prefixes -1,-2, parex, pour 'objet nd56

n456-1.cpa. n456-2 cpa.. Parrappart& un ferps de pose ce (s): (51
Fieécrire dang le répertoire des résultats ‘ Gastion das rotation des imagas pour uns monture allemands |
‘ QK | ‘ Annuler | ‘ QK ‘ | Annuler ‘
Selection of the files to preprocess. You Selections of the master offset, dark and flat
can see that files have a name making frames corresponding to the observations
the choice of the master frame easy. (same binning, exposure, sensor temperature

and filter)

For each series of files, we obtain all the preprocessed corresponding files in a sub-directory.

Moreover, we can directly obtain a well stacked for each series in a dedicated sub-directory, if the
following options are selected:

Prétraitement automatique

Prétraitement automatique

Images couleurs APN | Tri Recalage / registrafion | Addiion | |« | » Images couleurs APK | Tri Fecalage / registration | Addition | |« | »

MNe pas faire de recalage ou registration des images Addition/Compositage (sucun par defaut)

Methode de Recherche de décalage entre les images Me pas additionnerles images

Chercher le décalage des images avec les Etoiles

Addition des images simple @

s a Options

Chercher le décalage des images par Intercorrélation @ , L .

Somme narmalisée (uniguement si pixel format entier)
Algorithme de translation

Translation Bilingaire -> Standard @) et eles e ey i edizns

[Attention, le Rapport Signal & Bruit ne sera pas aussi

Translation Bspline - Aftention : cela peut altérer la photamétrie bon gu'avec les autres types d'additions)




Appendix
The following websites are dedicated to the PRISM software:
https://www.prism-astro.com/

https://www.prism-astro.com/fr/aide/index.html
https://forum.prism-astro.com/



https://forum.prism-astro.com/
https://www.prism-astro.com/fr/aide/index.html
https://www.prism-astro.com/

