Stacking with the DeepSkyStacker (version 4.2.6)

After installing the DeepSkyStacker program (http://deepskystacker.free.fr/english/), you will see this
splash screen:

First, under the settings, it is determined whether a monochrome or a color camera was used and
how, in the case of a color camera, the Bayer matrix is included.



- mm
Registering and Stacking
.
Open picture files.
dark files..
flat files...
dark flat files... RAW/FITS Digital Development Process Settings X
offset/bias files... RAW Fies FITS Fies
Open a File List...
Save the File List... eMonodrome 16 bit FITS Files are RAW files created by a DSLR
or a color CCD camera
Clear List
- Camera: Generic RGGB
Check all
Colors Adjustment Bayer Pattem Fitter used
Check above a threshold... Brightness 1.0000
Uncheck all
Red scale 1.0000
Register checked pictures... Bl norde 1.0000
Compute offsets...
Bayer Matrix Transformation
Stack checked pictures... © Biinear Interpolation
Batch stadking... -
(L) Adaptive Homogeneity-Directed (AHD) Interpolation
Processing (O Use Bayer Drizzle algorithm (no interpolation, no debayerization)
This option uses the Bayer matrix as is. No interpolation is done and
Open picture file... | each pixel is given only primary components from the matrix
Copy curent 2 g N (O Create super- pixels from the raw Bayer matrix (no interpolation) |
Create ASEE This option uses the Bayer matrix to create one super-pixel from each =
Save picture to file... group of 4 pixels (RGBG). The sizes of the resulting image are thus File
divided by two
Load... | OK Cancel Apply
Recommended...
About DeepSkyStacker...
DeepSkyStacker's Help...
\ Main Group /

Afterwards, the corresponding image types can be loaded and selected via the points in the upper
left corner.

w» DeepSkyStacker 4.2.6

G:\02_Messier\M101 -
F d-Galaxie \|IGHT\2022-03-19_21-16-35_180.00s_1x1_121_30_-14.10_M

Processing

Open picture file...

Copy current picture to dipboard

Crente 2 Star Mokl Light Frames:137 - DarkFrames: 20 - FlatFrames:20 - DarkFlatFrames: 20 - Offset/Bias Frames: 0
Save picture to file... Path File

sm= |
uﬂ G:\D2_Messier\M101 - Feuerrad-Galaxie\LIGHT\ 2022-03-19_21-19-3
o= G:\02_Messier\M101 - Feuerrad-Galaxie L IGHT\ 2022-03-19_21-22-3
b= G:\02_Messier\M101 - Feuerrad-Galaxie LIGHT\ 2022-03-19_21-25-3
GRI#® 02 MessierM101 - Feuerrad-Galaxie\LIGHT\ 2022-03-19_21-284
af= 6:\02_Messier\M101 - Feuerrad-Galaxie LIGHT\ 2022-03-19_21-31-5
af= G:\02_Messier\M 101 - Feuerrad-Galaxie\LIGHT\ 2022-03-19_21-35-0
af= G:\02_Messier\M101 - Feuerrad-Galaxie | IGHT\ 2022-03-19_21-38-0
O= G:\02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-41-0
O= G:\02_Messier\M101 - Feuerrad-Galaxie\IGHT\ 2022-03-19_21-44-0

\ Main Group / Growo 1 /



Next, the images are registered. In the process, the images are matched to each other so that they
can also be superimposed exactly via common reference points (usually stars).

G:\02_Messier\M101 - mm
Feuerrad-Galaxie \LIGHT\2022-03-19_21-16-35_180.00s_1x1_121_30_-14.10_M T |

Register Settings

-

(C) Register already registered pictures

Automatic detection of hot pixels

(L) Stack after registering -

Selectthebest 100 % pictures and stack them

Dont forget to add and check offset frames before
stacking.

Copy current picture to dipboard Recommended Settings...

Create a Star Mask... ‘7 Ot EreRi

Savepichre o i Stacking parameters... OK J B
O= G:102_Messier\M101 - Feuerrad-Galaxie | IGHT\ 2022-03-19_21-163
Be G:\02_Messier\M101 - Feuerrad-Galaxie\LIGHT\ 2022-03-19_21-19-3
[« [ G:\02_Messier\M101 - Feuerrad-Galaxie LIGHT\ 2022-03-19_21-22-3
ap= 6:\02_Messier \M101 - Feuerrad-Galaxie LIGHT\ 2022-03-19_21-25-3
afl= G:\D2_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-284
af= G:\02_Messier\M101 - Feuerrad-Galaxie LIGHT\ 2022-03-19_21-31-5
epf= G:\02_Messier\M101 - Feuerrad-Galaxie\LIGHT\ 2022-03-19_21-350
afl= G:\02_Messier\M101 - Feuerrad-Galaxie\LIGHT\ 2022-03-19_21-38-0
o= G:\02_Messier \M101 - Feuerrad-Galaxie LIGHT\ 2022-03-19_21-41-0
anﬂ G:\02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-44-0

\ Main Group { Growo 1 /

There is also the hint to add bias-frames (offset-frames). Since darkflat-frames are used here, the
bias-frames are not required. (see menu item 'Basics' - 'Bias, dark, flat and darkflat-frames').

The software should detect hot pixels, but not start stacking after registration. Parameters for the
registration and stacking can still be defined via the 'Advanced' tab.

Register Settings X

Actions Advanced
Star detection threshold

2% |}

‘ Compute the number of detected stars

328 star(s)

Reduce the noise by using a Median Fitter

Recommended Settings... Cancel

Stacking parameters... oK



To keep the computational effort as low as possible, it is sufficient for the registration if a maximum
of a few hundred stars are selected as reference points. This can be set via the threshold slider and
tested with the button 'Number of recognized stars'. If the images are not low-noise, the median
filter can be used to ensure that some of them are recognized as stars due to excessive noise
differences between the pixels.

The 'Stacking Parameter' button can also be used to define how the individual calibration images are
to be treated mathematically during superimposition.

Stacking Parameters X Stacking Parameters X

Pat  Itemedate Fies Dark Intemediate Fies

Stacking mode Stacking mode
_) Average 7’ v ked e D) Average

Median Maximum Median ) Maximum

-Sigma cli Kappa-Sigma clippin:

O Kappa-Sigma clipping ! o (] igma clipping . 200
0 Median Kappa-Sigma clipping 7) Median Kappa-Sigma clipping

Auto Adaptive Weighted Average  Number of Rerations 2 ) Auto Adaptive Weighted Average  Number of erations 5

{8 Hot Pixels detection and removal

() Dark Optimization (O) Dark Mukipication Factor:  1.0000
Temporary Fies Folder: G:\02_Messier\M101 - Feuerrad-Galaxie\ Temporary Fies Folder: G:\02_Messier\W101 - Feuerrad-Galaxie\
(0 Reduce worker threads priority Conce (JReduce worker threads priority Concet
Use all available processors oK {8 Use all available processors { oK

Kappa-sigma clipping is usually the best method for this. Information on the mathematical
procedures can be viewed at http://deepskystacker.free.fr/english/technical.htm.

The registration is now started. As a result, the images are listed according to an evaluated order.
Here you can check whether there are outliers that should not be used in stacking if possible.

«» DeepSkyStacker 4.2.6

G:\02_Messier\M101 - mm
Fi d-Galaxie | IGHT\2022-03-19_21-16-35_180.00s_1x1_121_30_-14.10_M T

Open picture file...

Copy current picture to dipboard
Create a Star Mask...

Save picture to file...

Light Frames:137 - DarkFrames: 20 - FlatFrames:20 - DarkFlatFrames: 20 - Offset/Bias Frames: 0

Type Filter Score dx dy Angl
_121_30_-14.80_M 101_0018.fits Light 2304.01 NC NC
_121_30_-14.80_M 101_0005.fits Light 2299.98 NC NC
_121_30_-14.80_M 101_0015.fits Light 2299.80 NC NC
_121_30_-14.80_M 101_0009.fits Light 2296.90 NC NC
_121_30_-14.80_M 101_0007.fits Light 2296.40 NC NC
_121_30_-14.80_M 101_0021.fits Light 2287.83 NC NC
_121_30_-14.80_M 101_0001.fits Light 2284.94 NC NC
_121_30_-14.80_M 101_0038.fits Light 2276.20 NC NC
_121_30_-14.10_M 101_0000.fits Light 2273.73 NC NC
_121_30_-14.80_M 101_0011.fits Light 2272.05 NC NC

zZFzzzz2Z2Z=Z

\ Main Group { Grow 1/



w» DeepSkyStacker 4.2.6

istering and Stacki

G:\02_Messier|M101 - | ] |
F d-Galaxie \IGHT\2022-03-19_22-11-46_180.00s_1x1_121_30_-14.80_M T

Check all
Check above a threshold...
Uncheck all

Register checked pictures...

Compute offsets...

Stack checked pictures...
Batch stadking...

Processing
Open picture file...
Copy current picture to dipboard
Create a Star Mask...
Save picture to file...

Light Frames:137 - DarkFrames: 20 - FlatFrames:20 - DarkFlatFrames: 20 - Offset/Bias Frames: 0

Type Filter Score dX dy Angl

_121_30_-14.80_M 101_0015.fits Check NC NC
_121_30_-14.80_M 101_0009.fits NC NC
Uncheck

_121_30_-14.80_M 101_0007.fits NC NC

_121_30_-14.80_M 101_0021.fits Change to Light Frame NC NC

_121_30_-14.80_M 101_0001.fits Change to Dark Frame
121_30_-14.80_M 101_0038.fits NC NC

R i ¥ Change to Dark Flat Frame

_121_30_-14.10_M 101_0000.fits o NC NC

121_30_-14.80_M 101_0011.fits Chiange o Pt Frame NC NC

- Change to Offset/Bias Frame

\ Main Group { Growe® / -

About DeepSkyStacker...
DeepSkyStacker's Help...

222222222

The image with the best score can be selected as the reference image by right-clicking. All other
images will then be aligned to this image.

Once the selection is made, the images are stacked by clicking in the left menu bar.

G:\02_Messier\M101 - mm
Feuerrad-Galaxie\ IGHT\2022-03-19_22-11-46_180.00s_1x1_121_30_-14.80_M EE

Open picture files.
dark files..
fiat files...
dark flat files...
offset/bias files...
Open aFle List... Stacking Steps
i Stacking mode: Standard Alignment method: Automatic
8 detected and used processors
Chedcal Cosmetic applied to hot pixels (Fiter = 1 px, Detection Threshold = 50.0%)
Check above a h Cosmetic applied to cold pixels (Filter = 1 px, Detection Threshold = 50.0%)
Uncheck all
Stacking step 1 4
->137 frames (Gain: 121) - total exposure: 6 hr 51 mn0's ’
Register cheded pictires. RGB Channels Background Calibration: Yes
Per Channel Background Calibration: No I
Compute offsets... Method: Kappa-Sigma (Kappa = 2.00, Iterations = 5)
-> No Offset
-> Dark: 20 frames (Gain : 121) exposure: 3mn0s
Method: Kappa-Sigma (Kappa = 2.00, Iterations = 5)
Dark optimization: No
Hot Pixels detection and removal: Yes

-> Dark Flat: 20 frames (Gain : 121) exposure: 1s

Open picture flle... r::Q:?S:»qma (Kappa = 2.00, Iterations = 5)
Copy current picture to dipboard -> Flat: 20 frames (Gain: 121) exposure: 1s
Create a St Mk B Method: Kappa-Sigma (Kappa = 2.00, Iterations = 5) . t/Bias Frames: 0
Save picture to file... File
Recommended Settings... Cancel 2022-03-19_22-114

2022-03-19_22-024
G:\02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-440

Raw/FITS DDP Settings. ..
Dt G:\02_Messier \M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-38-0
Save. G:\02_Messier\M101 - Feuerrad-Galaxie\LIGHT\ 2022-03-19_22-21-0
G:\02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-19-3
e G:\02_Messier\M101 - Feuerrad-Galaxie LIGHT\ 2022-03-19_23-13-1
u o G:\02_Messier M 101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-16-3
O= G:\02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-50-2

\ Main Group { Grows 1 /



Afterwards, parameters for the operation can be defined again via the 'Stacking Parameter' button.
ught Dak Fat  Aignment Intermediate Fies Cosmetic Output
© Standard Mode
() "Mosaic" Mode
O Intersection Mode

(C) Enable 2x Drizzle () Enable 3 Drizzle

The resutt of the stacking process is framed
by the reference light frame

{8 Align RGB Channels in final image

Temporary Files Folder: G:\02_Messier\M101 - Feuerrad-Galaxie\

[CJReduce worker threads priority !
Use all available processors [ oK ‘

Because a reference image was selected, the default mode can be kept in the first tab. The "Mosaic"
mode would keep all edges and the intersection mode would use only the part that is present in all
images. This is useful when image field rotation has occurred, as with azimuthal mounts (see menu
point 'Equipment’ - 'Tripod and mount').

,Mosaik” mode Intersections mode

Drizzle can remain deactivated for the moment. In this process, pixels are divided into 2x2 or 3x3
pixels, e.g. to make the image appear softer in case of large pixels, or if objects are zoomed in and
should not appear pixelated. However, this increases the storage space for the image enormously.

When aligning the RGB-channels, the three color channels are aligned against each other to reduce
color shift in the final image. This is to prevent the stars from appearing red on one side and blue on
the other. (http://deepskystacker.free.fr/english/technical.htm)




Under the 'Light' tab, Kappa-Sigma clipping is selected again.

Reaﬁ Dark FAat Alignment  Intermediate Files Cosmetic Output

Stacking mode
Entropy Weighted Average

L © Figh Dynamc Range)
O Median O Maximum
© Kappa-Sigma cipping

Kappa: 200
(O Median Kappa-Sigma clipping
(O Auto Adaptive Weighted Average Number of terations: 5
RGB Channels Background Calibration

Temporary Files Folder: G:\02_Messier\M101 - Feuerrad-Galaxie\

() Reduce worker threads priority Cancel

{8 Use all available processors E

For Kappa-Sigma Clipping and Median Kappa-Sigma Clipping it is important that a color calibration is
selected. Here the option 'RGB channels background calibration' can be selected. This creates a
neutral gray background without color casts.

Stacking Parameters X

Resut Light Dak Fat  Aignment Intermediate Files Cosmetic Output

Stacking mode
A Entropy Weighted Average
8 S © tigh Dynamc Range)
O Median O Maximum
© Kappa-Sigma clipping
Kappa: 2.00
(O Median Kappa-Sigma clipping ' )
O Auto Adaptive Weighted Average Number of iterations: 5
RGB Channels Background Calibration
No Background Calibration
1 Per Channel Background Calibration e\
T )| =

[} Options... [I]

Kappa sigma clipping is also used for dark- and flat-frames.

Stacking Parameters X Stacking Parameters X

Resunbghﬂat Alignment  Intermediate Files Cosmetic Output Resut Light Dukug-m Intermediate Files Cosmetic Output
Stacking mode Stacking mode

O e BTl Ovence eyl

O Median O Maximum O Median © Maximum

O Kappa-Sigma clipping o 200 O Kappa-Sigma ciipping oo 200

© Median Kappa-Sigma clipping O Median Kappa-Sigma clipping

O Auto Adaptive Weighted Average ~ Number of terations: O Auto Adaptive Weighted Average Number of Rerations:

(8 Hot Pixels detection and removal
(C) Dark Optimization () Dark Mutiplication Factor:  1.0000
Temporary Files Folder: G:\02_Messier\M101 - Feuerrad-Galaxie\ Temporary Files Folder: G:\02_Messier\M101 - Feuerrad-Galaxie\
(CJReduce worker threads priority Gancel () Reduce worker threads priority Cancel

{8 Use all available processors E] 8 Use all available processors E]



Under 'Alignment' the default value remains 'Automatic'.

Resut Light Dak Hat evmedaeFies Cosmetic Output

Transformation used during alignment

© Automatic Automatic
The alignment method is automatically

O Bilinear selected depending on the number of
available stars.

O Bisquared

O Bicubic

O No Alignment

Temporary Files Folder: G:\02_Messier M101 - Feuerrad-Galaxie\

[C)Reduce worker threads priority Concel

8 Use all available processors [E

And under 'Cosmetics' you can still select that and how hot or dead pixels (cold pixels) are to be
handled.

Resutt Light Dak Fat  Alignment Intermediate Files | Cosmetic Dutp
Post Calibration Cosmetic settings
8 Detect and Clean remaining Hot Pixels

Fiter Size 1px I
et Wesk
Detection Threshold 50.0% ]

8 Detect and Clean remaining Cold Pixels

Fitter Size Tpx B
o Wesk
Detection Threshold 50.0% 1

Replace pixel value with the median Test on first frame....
() Save an image showing the cleaned pixels for each light frame
Temporary Files Folder: G:\02_Messier\M101 - Feuerrad-Galaxie\ E

[C)Reduce worker threads priority it

8 Use all available processors E

Then you can define the temporary folder for the calculation of the necessary intermediate images
and close the window with 'OK'.

In order to check whether everything is set correctly, you can now check all entries via the
'Recommended settings' button and change them if necessary.



Stacking Steps Recommended Settings

Stacking mode: Standard Alignment method: Automatic
8 detected and used processors These are recommended settings.
They may not work in all the situations but they are often a good starting point.

Cosmetic applied to hot pixels (Filter = 1 px, Detection Threshold = 50.0%)
Cosmetic applied to cold pixels (Filter = 1 px, Detection Threshold = 50.0%)

Click on the proposed link to change the setting accordingly

Stacking step 1
->137 frames (Gain: 121) - total exposure: 6 hr 51 mn0s
RGB Channels Background Calibration: Yes 0 eusing
Per Channel Background Calibration: No => A
Method: Kappa-Sigma (Kappa = 2.00, Iterations = 5|
-> No Offset
-> Dark: 20 frames (Gain : 121) exposure: 3mn0s
Method: Kappa-Sigma (Kappa = 2.00, Iterations = 5)
Dark optimization: No e
Hot Pixels detection and removal: Yes
-> Dark Flat: 20 frames (Gain : 121) exposure: 1s
lethod:

Kappa-Sigma (Kappa = 2.00, Iterations = 5) 2
-> Flat: 20 frames (Gain: 121) exposure: 1s
Method: Kappa-Sigma (Kappa = 2.00, Iterations = 5)

If you are processing narrowband images (espedally Ha)
-> Use super-pixel mode

Recommended Settings... Cancel Byou ace proceting fisrowt:and sges (xpecily Ho)

[ stacking parameters... | oK [ ok | Cancel

The process is now completely defined and can be started.

&£
“— G:102_Messier\M101 - mm H%
\LIGHT\2022-03-19_22-11-46_180.00s_1x1_121_30_-14.80_M T
Open picture files.
dark files..
dark fiat files.
offset/bias files.
Open a File List.
Save the File List...
Clear List
Check all
Check above a threshold...
Uncheck all
Regiter e Stacking 28 of 137 - Offset [-10.8,-1.1] - Angle : 0.0° %
ool piects oy Stacking 16 bits gray FITS (ZWO ASI2S4MC Pro) liht frame -
Stack dhecked pickires.. - ) G:\02_Messier\M101 -
rrad-Galaxie \IGHT\2022-03-19_22-39-29_180.00s_1x1_121_30_-14.80_M 101_0027.fits
Batch stacking...
|
- e — |
Processing
Open picture fil.... Estimated remaining time: 1mn 28s [8 processors used]
Copy aurrent picture to dipboard — — — - /
Create a Star Mask... e : : s i
Save picture to file... ‘ Path File
L]« [] G:\02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_22-114
af= G:02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 202203-19_21-31-5
L]« [] 6:102_Messier\M101 - Feuerrad-Galaxie | IGHT\ 2022-03-19_22-02-4
ef= G:\02_Messier\M101 - Feuerrad-Galaxie \IGHT\ 202203-19_21-44-0
op= G:02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 202203-19_21-38-0
L]« [] :\02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 202203-19_22-21-0
af= 6:02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 202203-19_21-19-3
o= G:\02_Messier\M101 - Feuerrad-Galaxie LIGHT\ 202203-19_23-13-1
o= G:02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 2022-03-19_21-16-3
L]« ] G:\02_Messier\M101 - Feuerrad-Galaxie \LIGHT\ 202203-19_21-50-2

\ Main Group { Grow 1 /

After some time the image is ready stacked and placed in the light-frames folder for further image
processing.



» DeepSkyStacker 4.2.6

G:\02_Messier\M101 - Fe d-Galaxie \LIGHTY fits
121 Gain - Exposure: 6 hr 51mn 0 s (1 frames)

?
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Note: The automatic stretching in DeepSkyStacker does not work optimally. That's why the image
looks very pale and milky.



