CreatingStunning Star TrailSummary Noteg by Mary Mcintyre

One of the most pleasing astronomy photos you can create are long exposure star trails, and they
are always a real crowd pleader everybody, not just those people interested stmnomy. The

huge bonus is that they are relatively easy to create, even with very basic equipment and some free
software.You need to be an expert on the night sky either; all you need to be able to do is locate
Polaris the pole star.

Because star trails are taken over a long period of time, the temptation is to set your camera to long
exposure and lavethe shutter open fo the full duration. The problem with doing it this way is that
with the skies we have in the UK, ywill almost certainly end up with a lot of pink background due

to light pollutiors I YR A T @& 2 dzQddiBe veryl s téails &r@mdeQtftherighkebt &1s.

Below is an example, taken from a relative dark sky location. The photo was set160%Qd

exposed for about 20 minutes.

As you can see, this is not a very
impressive result! But there is a
better way. There are two free
software downloads which make
creating star trails much easier.
The first is StarStaX and the other
is Star Trails.

Disadvantages of a Single Exposure:

1 You need a very dark sky, and even then the result will be washed out

1 You need shoot at a low ISO so only inghtest stars will show up

1 The image can be ruined by one low flying aircafecurity light coming on or a car
headlight passing

So how do we improve this? Rather than taking one long exposure, you take multiple shorter
exposure shots and stack thaming the software. Stacking is an essential tool for

astrophotography, but usually the process can be very difficult to master. However, the star trails
software is much simpler to use and works in a different way from other stacking software. They are
very intuitive and there are many advantagesusing them

Advantages of Using StarStaX or Star Trails:

1 Shorter exposures mean you can shoot at a higher ISO, so more stars are detected

9 1SO can be adapted for your sky conditisitéch dlows you to produceeally long star trails
even from light polluted locations

9 Ifthere is a problem with one of the frames, elgw flyingaircraft or security light, you can
omit it from the stack and the software will automatically fill in the gap

1 There is an option to s& the cumulative files, which you can then use to create a timelapse
video



Below is an example of a 20 minute exposure using StarStax:

As you can see, this is a far
superior result. Many more
stars are visible and the
murky pink background has
gone.

Equipment Needed:
1 Camera
1 Tripod
I Remote shutter cable
9 Old sock and reusable hand warmers (to make a low cost dew heater for long imaging runs)

Shooting the Photos:

1 FOCUSHE CAMERAhe most important thing when taking photos of stars is getting the
focus right. Most SLR camera lengepast infinity so you have to find the right focus spot
manually. The way | do this is to set the camera to manual focus then chose a high ISO
setting (I use 1SG200 for focusing), then set the shutter speed skmnds. Make sure
you are zoomed out as far as you can go to get as much sky in the shot as possible. Then
point at a bright star or planetrying to get the bright star in the centre of the field of view
Switch to live view and use the x5 or x10 live vimom in order tdry andsee the staon
screenlfi KS F20dza A& ¢ & 2faksod hayztaked YiydracteedoS (0 K S
getit right. Once you do have the star in viewake sure you are on x5 or x10 on the live
view screen then slowlgdjust the focus until the star is as small as you can get it. The more
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couple of minutes getting this absolutely spot on because you will get much bettdtsresu
later. If you are really struggling to find the star on screen, take a photo. Although the
picture will be out of focus, you will be able to clearly see where on the screen the brightest
stars are. You can then make sure your live view window is itlgxhe right place,
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couple of test shots and review them on the semeo check.
1 ADJUST CAMERA SETTiNf&ke sure camera is in full manual control and set to
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as much light as possible onto the senstéowever, if you have an entry level camera and
are using a lens that goes down to a very low f/number such as /1.8, it can make the image
look grainy. So you can get a better result at arouddThe ISO setting will depend on your



sky conditions. IS@600 will be fine from a dark sky location but if you have a lot of light
pollution or if the Moon is bleaching the sky you will need to go lovso, if you use a
lower 1SO you will preserve tle®lours in the starand will have less noise in your image
Then set the shutter speed to 30 seconds and do a couple of test S@oseconds works
well because it ithe longest shutter speed you can use with the camera on continuous with
a basic remat shutter cable It alsoleaves a smaller gap to fill if you omit frames
1 CHOSE YOUR FRAMNBw decide where in the sky you want to shodau usually want
G2 3S4 +ra YdzOK aileée Fa LkRaaArofsS Ayldfgoudt KS akKz2i
focus is good you can always crop the images later so | tend to shoot with as wide an angle
as my lens allowsf you want aicumpolar star trails where the stars all appear to rotate
around Polaris, you will nedd find Polaridirst (see diagram below) then decide if you want
it at the centre or off to one sidé&ou may want to point your camera in a completely
different direction from north and you will still get a great resurthe mages bow show
the different effect you get by pointing the camera in different directiorsu also need to
decide if you are having anything in the foreground to aultte interestto the shot.Run off
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really need at least 1% A Y dztio8haofimages to get a good amnt of trailing.A long life
battery will last long enough to do about 3 hours (exact battery life depends on the
temperature). If you are shooting at home, you can buy a mains powered adapter which will
allow you to keep going for many houray record sdar is 6 hoursl)If you@e shooting for
long periods of time at night, the camera lens may fog up. This happens in siaaweltl as
winter, so make a loveost dew heater using the sock and hand warm&wsuse the sock,
cut the toe end off, then fold it over the camera lens. Activate a couple of the hand warmers
and tuck them into the sock. This will prevent your lens from foggindyap.can make a
battery powered dew heater using nichrome resistance wire and Duck Tape connected to a
dimmer switch, but make sure you use the correct length of wire otie it will get too
hot and melt the outside of the lens. The aim here is not to make the lens hot; you just need
it to be warmer than the dew poinMake sure you do this before focusing the camera!

Ursa Minor Polaris
K Finding Polaris

Look for the wetkknownl 8 0 SNA &Y aGa¢KS tf2dzaAKéd ¢KS
edge of the box point straight up to Polaris

e

The Plough




Comparison between circumpolar and western facing star ditsth images by Mary Mclintyre
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3 Hour Circumpolar Star Trails 3 Hour Western Facing Star Trails

Using StarStax

NowyouK I @S @2 dzNJ 4 SNA Sa etffe h&dbitJanydaNEhyet sredai@i®ingR 2 v
your star trails Check through the images and make a note of the filename of any pictures that you
might want to omit from the stack. This could be due to aircraft passing avelgue cloudetc.

Both StarStaX and Star Trails are very easy to use and work in a very similar way, but the walk
through below showyou screen shots taken whilst processing with StarStaX.

1. Open StarStaXefct T e —=
the images you want to | 7' ="
stack by clicking on the
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or drag and drop
StarStax will work with
*.jpg, *.tiff, *.tif, *.bmp
or *.png files. If you
have taken your images
in RAW, it may produce
*.cr2 files. If this is the
case, you will need to
convert them into one
of the other formats first.
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2. When the file list ': B -
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appears, uncheck an -
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images you want to omit

from the stack by
unchecking theick
beside it. Anything that is
ticked will be included.
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4 Input Images

[v][DPP_0001.TIF
[¥] DPP_0002.TIF
[v] DPP_0003.TIF
| DPP_0004.TIF
[¥]| DPP_0005.TIF
[v] DPP_0006.TIF
[v] DPP_0007.TIF
[¥] DPP_0008.TIF
[v] DPP_0009.TIF
(] DPP_0010.TIF
V] DPP_0011.TIF
[v] DPP_0012.TIF
[¥] DPP_0013.TIF
V| DPP_0014.TIF
[l DPP_0015.TIF
DPP_0016.TIF
DPP_0017.TIF
DPP_0018.TIF
DPP_0019.TIF
DPP_0020.TIF
DPP_0021.TIF
DPP_0022.TIF

<

(%] DPP_0025.TIF

Clear images

C

PU

MMX |
SSE4.2 |
2 Cores |

Image info: 4272 x 2848 pixels, 32-bits per pixel

StarStaX 0.60

3. On the right had side of the
screen, click on the
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CA t thig/wdl¢hen
automatically fill in any gaps
in your star trails. This will be
particularly important if you
have had to take the
individual shots manually
because there may be gaps if
the trails where you have
paused betweershots
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[ Preferences ]
Blending Images General
Blending Mode
| Gap Fiiiing 'w
Lighten

st

Darken
Add
Subtract

Multiply

| Average

{ Average + Increase Exposure
Average + Decrease Exposure

) varK g

Cumulative Image Saving

[] save after each step
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a comet with a tai(there is an 8
example of what both look like at the
end of the tutorialp L G Q& LIS
choice whether you warthe

standard mode or comet mode, but if
you decide to choose comet, you car
adjust the length of the tails using theg
slider.
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timelapse video with your images,
make sure this box ihecked, then
select the output folder you want the
images saved to.

[ Preferences
Blending Images General
Blending Mode
Gap Filing ¥

[v] Comet Mode

Short Trails Long Trails

i |

|__| Process images in reverse order

Dark Images

[] subtract Dark Images

Cumulative Image Saving

==l [ | Save after each step

4. If you need to make the [
preview photo bigger or ;-{dr?
smaller, you can change |
the size using the zoom
keys located above the
photo.

4 Input Images

Rendering
Software

Juartz

QpenGl

| [DPP_0001.TIF
¥] DPP_D002.TIF
[¥] DPP_0003.TIF
V] DPP_0004.TIF
¥ DPP_0005.TIF
[v] DPP_0006.TIF
] DPP_0007.TIF
] DPP_0008.TIF
V] DPP_000.TIF
¥ DPP_0010.TIF
] DPP_0011.TIF
] DPP_0012.TIF
[¥] DPP_0O13.TIF
] DPP_0014.TIF
] DPP_0015.TIF
[¥] DPP_0016.TIF
V] DPP_0017.TIF
] DPP_D018.TIF
V] DPP_0019.TIF
| DPP_0020.TIF
] DPP_0021.TIF
V] DPP_0022.TIF
] DPP_0023.TIF
[¥] DPP_0024.TIF
V] DPP_0025.TIF

StarStaX 0.60

Info  Help
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Clear images

CPU
MMX
SSE 4.2
2 Cores




5. To begin the stack, click
0KS & N2IOKSIA &
button. The trails will
begin to grow on the
preview imageg A G Q a
really good fun watching
the image take shape. It
R28ayQi GF 11
stack the images, but
exactly how long will
depend on how many
AYE3ISa &2dxQl
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File Edit View Info Help
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4 Input Image:
(v][Dgy#%01.TIF
| DPP_0002.TIF
V] DPP_0003.TIF
[¥] DPP_0004.TIF
| DPP_0005.TIF
[¥] DPP_0006.TIF
[¥] DPP_0007.TIF
[¥] DPP_0008.TIF
[¥] DPP_0009.TIF
] DPP_0010.TIF
[¥] DPP_0O11.TIF
[v] DPP_0012.TIF
[v] DPP_0O13.TIF
[¥] DPP_0014.TIF
| DPP_0015.TIF
[] DPP_0016.TIF
[] DPP_0017.TIF
| DPP_001B.TIF
[v] DPP_0019.TIF
] DPP_0020.TIF
[¥] DPP_0021.TIF
V] DPP_0022.TIF
V| DPP_0023.TIF
[¥] DPP_0024.TIF
[ DPP_0025.TIF

Clear mages
Rendering CPU
|_Software MMX
[ 2 SSE 4.2
OpenGL 2 Cores

Image info: 4272 x 2848 pixels, 32-bits per pixel

StarStaX 0.60

6. You now have your star
trailsimage! If there are
any gaps in your trails
GKAOK KI @Sy
properly filled inyou can
correctthem by using
the sliders on the right
hand side of the screen.

2 StarStaX 0.60
2NN REER
/] DPP_0076.TIF

| OPP_0077.TIF
) DPP_007RTIE
o7

¥ DPP_00S6.TIF
i DPP_O0S7.TIF
0008

OpenGL

Blending done




7. Save your image by e
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icon on the top left of the File Edit View Info HEIp
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M |SaveAs.
007B.TIF A |
P_0077.TIF

V] DPP_0078.TIF
DPP_0079.TIF

DPP_0080.TIF
[« NPP NnR1 TIF

Processing Your Star Trails Image:
You will now have a decent star trail image, but a bit of post processing can make it look even better.
Below are thesimplesteps| would use to perfect the image:
f hISy GKS AYF3AS Ay @2dzNJ FI @2dzZNAGS AYF3AS LINROS:
have one, then Fast Stone Image Viewdrds to download and is excellent
9 Increase the contrast to make the stariteastand out more against the backgroyrait
don®be too heavywith this adjustment otherwise the image Iks unpleasant
9 Use the separate highlights/shadows adjustments to further enhance this, but be careful you
R2y QG YIS GUKS LK2G2 221 G22 20SN) LINPOS&aasSR
1 If you do have residual light pollution or red coloured ldaud in the image, then use the
white balance adjustment to take it back towards to blue to counter this
1 Increase colour saturation to enhance the star colour

Thedifference betweerstandardand cometmodeare shown below

50 minute star trails istandard mode 50 minute star trails in comet mode



Using DarlCalibrationFrames

If you want to take your image to the next level, you can add dark calibration frames. These will help
to decrease dark signal noise from the camera but will also remove hot andigeld from the

image.The amount of noise in an image depends on several factors, such as the model of your
camera, the age of the camera, the 1ISO setting used to shoot the images, etc., Dark noise also varies
gAGK (SYLISNI G dzNB a2 urHaik®ramed arthd2sanie tingelas yowehavé hat2 (i @ 2
your light framesAt the end of your imaging run, keig your cameran the same placgyut the
lenscapbackonto the cameraAlsomake sure the view finder is coverad light can get in through

it while the shutter is openl usually just drape a blanket or piece of clothing over the camé&ra.

then keep all of the camera settings exactly the same, sintply takel5 ¢ 30identical imagesThe

images will look all black, but if you stretch therouwill see the noise and pixels thatill be

removedfrom your images. Once you have opened your photos in StarStaX, click on the icon second
in from the left. Then select your dark frames.

An average master dark is created by StarStaX and this is then $ebtfamn each of the images in
your data setThen just hit the stack button and the dark frames will be removed from the images.
Adding darks is good practice and will definitely improve the quality of a timelapse video if you
create one.

Creating alimelapse Video:

If you want to create a simple timelapse of the stars moving, you simply makeauwsihg the 30
second exposures. But if you want to create a video of the star trails being painted out against the
background sky, then you need to use the cumulative files which are saved by StarStaX. As the
software stacks the image, it saves a copgrafach image tabeen added to the stack. So as you
look through the set of cumulative images, the star trails get bigger with each image. So make sure
you use these files for a star trails timelapse.

Star Trails software has a builtbasictimelapse video function which is simple to uS®u simply

open the images, then click on the video icon. The software will theate a videoYou can also
usethe old version oWWindows Movie Maker fothis, or PIPP (Planetary Imaging Preprocessor which
is free) Or you can use any of your own favourite timelapse software. Whatevegsyasing you

open the cumulative files into the programme and adjust the settings so thahgoee a frame rate

of around10-15 per secondA frame rate of 10 per second meagach single photo will equate to

0.1 seconds of video. If you have used 30 seconekgpbsures, then a 1 hour star trails video will

be reduced down to 12 seconds. Keep in mind trece something light has been added to the

aidlr o1z AG OFyQd o6S GF1Sy Fgtke FAFLAY®d {2 Rdz2NARy3
trail (and they will, you can guarantee that!) it will remain there for the rest of the video. The same
thing applies if a security light nearby flicks on; you will have afigimted foreground which will



