Instructions for Using DeepSkyStacker

by Terry P. Riopka

The use of DeepSkyStackerapplicable to any deep sky object (D&®Wwhichyou have acquired series of sequential imagegth at least 15

20 visible stars, sharply focused dimdited in overallrotation of the field of view (e.g. <~50 degrees). This is the casualittiple alt-az images

taken over a period of about-2 hours, or images taken with an equatorial mount over an indefinite period of time. Of course, you can also stack
multiple sessions of such sequential images taken over many, many nights as well, provided your field of view is simikgdrieach

| provide *very* simple instructions below using an example set of images taken through my LX200R 10 inch Meadeaamaouailt
generally using multiple 20sec exposures at ISOTIBO8 quality of my tracking enables neexpose my camera chip up to about 20 seconds
per exposure and still maintagharply focused circular star images (necessary for DeepSkyStacker twellprkcapture *both* JPG and RAW
imagesg RAW for processing but JPG also for viewing convenience whenever | nee@Nbé&myou can also *jususe JPG images at first, if
you want. Sheesh! Odon®@yell at meXhardcore imagers will of course, tell you this is sacrilege. However, | watoast very nice imagesif
quite a while until | became goahoughat everytting else to notice a difference).

The following details a process using a single DSO asaneXampleét a dzY Ay 3 2y f & af A3IKG FNI YBbiasA Yl 3Sa
frames) and also assuming everything is perfect, to give you an idea of how simple things *can* be if all gtiés kyeho means
comprehensive and begins from the moment you come back inside from your viewing session:

Transfer your images ahload them into DeepSkyStacker

1. Once inside, connect your camera to your computer.
2. Preview the JPG images on the camera card to determine where your first DSO images begin and end.
3. Create a folder on your computer to store the object images. You wititealy come up with a naming convention for your folders and
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want to look at them, but delete them soon after).

4. StartdzLd G KS LINRPIAINIY a5SSLYi1e{dFrO]1SNEO®

5. { St SO0 ahLSy tAOGdz2NE CAf SBEHETENRSERS G Si0théfoldefVerfykhd im@ighskaly i tha S a
same ISO andxposure and check all of them2¥z OF y a Bt SO ¢ a il K@PledRBafgureSIPG A F
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6. Click once on the first image in the list, and use the top right bar to adjust the contrast until yeufSeient stars. This is for visual use
and does not affect any subsequent processing.
7. Move the cursor over the stars and observe their shape in the display box in theftaprner (see figure)2If the images of the stars
are not circular, uncheckat image and move to theext one in the list. Repeat (6) and (htil you find an image with stars that are
circular.

Set parameters for registration and stacking

8. { St SOG awS3aAailSNcOKISANGeS Ritowdo GpérdasEhawh b gtite & K A
9. { St SOU (=K Siidetk@llibbx@sy The percent number of images to stack is detsirhy how good your trackirand focus is,
and is the percent number of the CHECKED images that is stacked. If tracking and focus is very good, yois camggdrthigh (80
90%). If it is poor, you may ed to set it lower. If you handelect your framegby checking only the images you wantu can set this
to 100% and stack all of the CHECKED images. My 20 second exposure time insures my trackipgistiysgaod for many of my
images, and my use of the Bahtinov mask insures me excellent focus, so | typically use 80% for planetary nebula ande®@¥irfgr e
else.
10.bSEG Of AO1l 2y  Kifured dR Zd Y105 R¥EdzNIB 66 wSHERO SY SRS W 2R ASH SRE d&aA yOKSO1 S
OKIy3aAy3a GKS adGFNI RSGSOGA2Yy (KNBakK2tR FyR Of AO01Ay3a (KSf a/ 2Y Lz
stars between 20 and 60. Problems can occur if:
a. focus is badstars are too lmated)
b. tracking is bad (stars are all elongated)
c. your star field does not contain enough visible stars
d. the star detection is less than 3%
11. See Figure 5 for Result settings.
12. See Figure 6 for Light settings.
13. See Figure 7 for Alignment settings.
14. All othersettings can be left alone as defaults.
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Begin registration and stacking

15. Clicking OK in any one of the Stacking Parameters boxes gebaghto the Register Settings (see figure@®)ce you click OK in that box, thepup
in figure 8appearsClick OKo begin the processing. Then sit back and relax! Registration and stacking can each take typically anywhere between 5
and 30 minutes for about 100 images, depending on the star detection threshold and the computational power of your computer.

Do some preminary enhancement

16. Once completed, a window similar to the one shown in figure 12 will appear. | usually set saturation to 18%, and adjlmt thet@grams to be
coincident (on top of each other) then adjust the luminance to resultinthe settitgK 2 6y Ay FA3Idz2NE mMod /£ A0l 2y a! LI
52yQi 62NNEBX e2dz Oy Y2RATE GKS AYIl 3ibyouggthhe @dulhyGiward.! LI 8¢ & Ylye GAYSaE
17. | save several different versions, and then use a more sophisticated pfog®2 NJ FAY | f Sy KFyOSYSydod ¢2 &l @S I @SNI
on the left hand side. The dialog shown in figure 14 will appear. Use the settings shown there and name your imagestousub#yresult with my
raw images. Iterate steps§land (17) until you get a few versions.

Do final post processing using an image processing program

18. Finally, operone of your final imageis an image processing program like Photoshop tree one likeSIMP (or any other you are familiar with) and
further enhance and crop your image.

And tha@@ all there is totl Of course, | did®show you how to trouble shoot any problems, or teate file lists, or discuss the meaning of the settings, or talk
about the use of darks, flats, or biftames, all of which you will eventually figure out. Hopefully, this at least givesoyoe glea of the overall pcess. Trust
me, the first DSO you process will absolutely stun you. Good luck!
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# DeepSkyStacker 3.3.

Registering and Stacking
Open picture files...
dark files...
flat files...
dark flat files...
offset/bias files...

Open a File List...
Save the File List...

Clear List
Check all
Check above a threshold...

Uncheck

Register checked pictures...
Compute offsets...

Stack checked pictures...
Batch stacking...

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

Save picture to file...

G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra\2-20_21-2017_MadisonCT_wFocalReducer_ISO1600_N@20sec_30F_T3i{\RAW Images\IMG_0509.CR2

Light Frames:99 -  DarkFrames: 0 -  FlatFrames:0 - Dark Flat Frames: 0 -  Offset/Bias Frames: 0
— Path File Type Score  dX dy Angle Date/Time Size CFA Depth Infos ISO Exposure 4
SRR nﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0507.CR2 Light NC NC NC NC  2/20/2017 2:39:45 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 6400 11s |E
Raw/FITS DDP Settings... uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0508.CR2 Light NC NC NC NC  2/20/2017 2:40:03 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 6400 8s
Load... v nzf. G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0509.CR2 Light NC NC NC NC  2/20/2017 2:40:46 PM 5202x3465 Yes Gray... RAW (Canon EOS REBELT3i) 1600 19s
o '/uﬂ'. G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0510.CR2 Light NC NC NC NC  2/20/2017 2:41:16 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 1600 19s
v na‘. G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0511.CR2 Light NC NC NC NC  2/20/2017 2:41:46 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 1600 19s
Recommended... ] « [ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0512.CR2 Light NC NC NC  NC 2/20/2017 2:42:16 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBELT3i) 1600 19s
v ué‘. G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0513.CR2 Light NC NC NC NC  2/20/2017 2:42:46 PM 5202 x 3465 Yes Gray... \W (Canon EOS REBEL T3i) 1600 19s
Aboukbeapsiss it ol v u:ﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0514.CR2 Light NC NC NC NC  2/20/2017 2:43:16 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 1600 19s
DeepSkyStacker's Help... v ud! G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0515.CR2 Light NC NC NC NC  2/20/2017 2:43:45 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 1600 19s
‘/,-uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0516.CR2 Light NC NC NC NC  2/20/2017 2:44:15 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 1600 19s
¥ nﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0517.CR2 Light NC NC NC NC  2/20/2017 2:44:45 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 1600 19s
v uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0518.CR2 Light NC NC NC NC  2/20/2017 2:45:16 PM 5202 x 3465 Yes Gray... RAW (Canon EOS REBEL T3i) 1600 19s ¥
< I
\MainGmnp Group 1 /
Figurel: ¢KAa Aa UKS OASYg e2dz aK2dzdZ R KIS I FuUSNJI aSt SOuAy3

the control in the upper right (which affects only your view, not any of the processing).
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I Deepskystacker 3.34 - - o =X

G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra\2-20_21-2017_MadisonCT_wFocalReducer_IS01600_N@20sec_30F_T3i\RAW Images\IMG_0511.CR2 [ L |
Registering and Stacking =T
Open picture files...
dark files...
flat files...
dark flat files...
‘ offset/bias files...
Open a File List...
Save the File List...
Clear List
Check all
Check above a threshold...
Uncheck
Register checked pictures...
Compute offsets...
Stack checked pictures...
Batch stacking... ,.
Processing
Open picture file...
Copy current picture to
Create a Star Mask...
Save picture to file...
Light Frames:97 - Dark Frames: 0 - Flat Frames:0 - Dark Flat Frames: 0 - Offset/Bias Frames: 0
Path File Type Score  dX dY Angle Date/Time Size Infos 1SO Exposure 4
Settings... D= G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0507.CR2 Light NC NC NC NC 2/20/2017 2:39:45PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 6400 11s |3
Raw/FITS DDP Settings... nﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0508.CR2 Light NC NC NC NC  2/20/2017 2:40:03 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 6400 8s
Load... [« ] G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0509.CR2 Light NC NC NC  NC 2/20/2017 2:40:46 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s
Sxe uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0510.CR2 Light NC NC NC NC  2/20/2017 2:41:16 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s
4 uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0511.CR2 Light NC NC NC NC  2/20/2017 2:41:46 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s
Recommended... ol « G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0512.CR2 Light NC NC NC  NC 2/20/2017 2:42:16 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s
About DeopS v uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0513.CR2 Light NC NC NC NC  2/20/2017 2:42:46 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s
S i v uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0514.CR2 Light NC NC NC NC  2/20/2017 2:43:16 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s
DeepSkyStacker's Help... Ml « [ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0515.CR2 Light NC NC NC  NC 2/20/2017 2:43:45PM 5202 X 3465 RAW (Canon EOS REBEL T3i) 1600 19s
v uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0516.CR2 Light NC NC NC NC  2/20/2017 2:44:15 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s
v uﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0517.CR2 Light NC NC NC NC  2/20/2017 2:44:45 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s
v nﬂ G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra... IMG_0518.CR2 Light NC NC NC NC  2/20/2017 2:45:16 PM 5202 x 3465 RAW (Canon EOS REBEL T3i) 1600 19s ¥
< 1 »
\ Main Group { Gt/

Figure 2: Click once on the first checked image in the list. Move yowsor over the stars and observe their shape in the display box in the top left corner. If
the images of the stars are not circular, uncheck that image and move to the next one in the list. Repeat until younfagkaniih stars that are
circular.
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> DeepSkyStacker 3.3.4

Registering and Stacking
Open picture files...
dark files...
flat files...
dark flat files...
offset/bias files...
Open a File List...
Save the File List...

Clear List
Check all
Check above a threshold...

Uncheck

Register checked pictures...
Compute offsets...

Stack checked pictures...
Batch stacking...

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

Save picture to file...

Options
Settings...

Raw/FITS DDP Settings...

Load...

Light Frames:97

— . ——

-

G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra\2-20_21-2017_MadisonCT_wFocalReducer_IS01600_N@20sec_30F_T3i\RAW Images\IMG_0511.CR2

‘:Register Settin

L

- DarkFrames: 0 -  Flat Frames:0

Recommended Settings...

Actions \ Advanced|

V| Register already registered pictures
| Automatic detection of hot pixels
v | Stack after registering

Selectthe best 90 % pictures and stack them.

Don'tforgetto add and check dark.

Cancel
oK

J

Stacking parameters.

Fgure 3:

Save...
Recommended...
About DeepSkyStacker...

DeepSkyStacker's Help...

ol » [
ol « [
<

Path

G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra.
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...
G:\Telescope\DSLR Imaging\M68 - Globular Cluster in Hydra...

e Date/Time
IMG_0507.CR2  Light NC NC NC NC  2/20/2017 2:39:45 PM
IMG_0508.CR2  Light NC NC NC NC  2/20/2017 2:40:03 PM
IMG_0509.CR2  Light NC NC NC NC  2/20/2017 2:40:46 PM
IMG_0510.CR2  Light NC NC NC NC  2/20/2017 2:41:16 PM
IMG_0511.CR2  Light NC NC NC NC  2/20/2017 2:41:46 PM
IMG_0512.CR2  Light NC NC NC NC  2/20/2017 2:42:16 PM
IMG_0513.CR2  Light NC NC NC NC  2/20/2017 2:42:46 PM
IMG_0514.CR2  Light NC NC NC NC  2/20/2017 2:43:16 PM
IMG_0515.CR2  Light NC NC NC NC  2/20/2017 2:43:45 PM
IMG_0516.CR2  Light NC NC NC NC  2/20/2017 2:44:15 PM
IMG_0517.CR2  Light NC NC NC NC  2/20/2017 2:44:45 PM
IMG_0518.CR2  Light NC NC NC NC  2/20/2017 2:45:16 PM

1

Size
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465
5202 x 3465

Infos

RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)
RAW (Canon EOS REBEL T3i)

IS0
6400
6400
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

Exposure
p i ]
8s
19s
19s
19s
19s
19s
19s
19s
19s
1958
19s

11
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2 Ay R26

LJ2 LddzLJ dzLJ2 ¥y

high because my tracking and focus is usually pretty good.
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Figure 4: The advanced tab allowsy to set the star detection threshold. This is a *very* important iterative process. A good range is between 20 and 60.
Fewer than 10 will usually result in failure. More than 100 increases stack time with no improvement in results.
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