
Creating Stunning Star Trails Summary Notes ς 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 pleaser for everybody, not just those people interested in astronomy.  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 leave the shutter open for the full duration.  The problem with doing it this way is that 

with the skies we have in the UK, you will almost certainly end up with a lot of pink background due 

to light pollutionΣ ŀƴŘ ƛŦ ȅƻǳΩǊŜ ƭǳŎƪȅ ȅƻǳΩƭƭ ƘŀǾŜ some very faint trails from just the brightest stars. 

Below is an example, taken from a relative dark sky location. The photo was set to ISO-100 and 

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: 

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

¶ You need shoot at a low ISO so only the brightest stars will show up 

¶ The image can be ruined by one low flying aircraft, a security 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 them using 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 advantages to using them. 

Advantages of Using StarStaX or Star Trails: 

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

¶ ISO can be adapted for your sky conditions which allows you to produce really long star trails 

even from light polluted locations 

¶ If there is a problem with one of the frames, e.g., low flying aircraft or security light, you can 

omit it from the stack and the software will automatically fill in the gap 

¶ There is an option to save 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: 

¶ Camera 

¶ Tripod 

¶ Remote shutter cable 

¶ Old sock and reusable hand warmers (to make a low cost dew heater for long imaging runs) 

 

Shooting the Photos: 

¶ FOCUS THE CAMERA - The most important thing when taking photos of stars is getting the 

focus right. Most SLR camera lenses go past infinity so you have to find the right focus spot 

manually. The way I do this is to set the camera to manual focus then chose a high ISO 

setting (I use ISO-3200 for focusing), then set the shutter speed to 15 seconds. 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 planet, trying to get the bright star in the centre of the field of view. 

Switch to live view and use the x5 or x10 live view zoom in order to try and see the star on 

screen. If ǘƘŜ ŦƻŎǳǎ ƛǎ ǿŀȅ ƻŦŦ ȅƻǳ ǿƻƴΩǘ ǎŜŜ ǘƘŜ ǎǘŀǊ at all, so it may take a bit of practice to 

get it right. Once you do have the star in view, make sure you are on x5 or x10 on the live 

view screen then slowly adjust the focus until the star is as small as you can get it. The more 

ƻǳǘ ƻŦ ŦƻŎǳǎ ȅƻǳ ŀǊŜΣ ǘƘŜ ōƛƎƎŜǊ ǘƘŜ ǎǘŀǊ ǿƛƭƭ ŀǇǇŜŀǊΦ ¢Ƙƛǎ ƛǎ ŦƛŘŘƭȅ ōǳǘ ƛǘΩǎ ǿƻǊǘƘ ǎǇŜƴŘƛƴƎ ŀ 

couple of minutes getting this absolutely spot on because you will get much better results 

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 in exactly the right place,  

- If you are using a compact or bridge ŎŀƳŜǊŀ ǘƘŀǘ ŘƻŜǎƴΩǘ ƘŀǾŜ Ƴŀƴǳŀƭ ŦƻŎǳǎ ŎŀǇŀōƛƭƛǘƛŜǎΣ 

ǘƘŜƴ ȅƻǳΩƭƭ ƘŀǾŜ ǘƻ ǳǎŜ ǘƘŜ ƛƴŦƛƴƛǘȅ ǎŜǘǘƛƴƎΦ hƴŎŜ ȅƻǳ ǘƘƛƴƪ ȅƻǳ ƘŀǾŜ ǘƘŜ ŦƻŎǳǎ ǊƛƎƘǘΣ ǘŀƪŜ ŀ 

couple of test shots and review them on the screen to check. 

¶ ADJUST CAMERA SETTINGS ς make sure camera is in full manual control and set to 

άŎƻƴǘƛƴǳƻǳǎέ ǎƻ ǘƘŀǘ ǘƘŜ ŎŀƳŜǊŀ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ǘŀƪŜ ǇƘƻǘƻǎ ǿƘŜƴ ȅƻǳ ƭƻŎƪ ƻff the shutter 

ŎŀōƭŜΦ {ŜƭŜŎǘ ǘƘŜ ƭƻǿŜǎǘ Ŧ ƴǳƳōŜǊ ȅƻǳ Ŏŀƴ ŦƻǊ ǘƘŜ ƭŜƴǎ ȅƻǳΩǊŜ ǳǎƛƴƎ because you want to let 

as much light as possible onto the sensor. However, if you have an entry level camera and 

are using a lens that goes down to a very low f/number such as f/1.8, it can make the image 

look grainy. So you can get a better result at around f/4. The ISO setting will depend on your 



sky conditions. ISO-1600 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 lower. Also, if you use a 

lower ISO you will preserve the colours in the stars and will have less noise in your image. 

Then set the shutter speed to 30 seconds and do a couple of test shots. 30 seconds works 

well because it is the longest shutter speed you can use with the camera on continuous with 

a basic remote shutter cable. It also leaves a smaller gap to fill if you omit frames. 

¶ CHOSE YOUR FRAMING ς now decide where in the sky you want to shoot. You usually want 

ǘƻ ƎŜǘ ŀǎ ƳǳŎƘ ǎƪȅ ŀǎ ǇƻǎǎƛōƭŜ ƛƴǘƻ ǘƘŜ ǎƘƻǘ ǎƻ ƳŀƪŜ ǎǳǊŜ ȅƻǳΩǊŜ Ŧǳƭƭȅ ȊƻƻƳŜŘ ƻǳǘΦ If your 

focus is good you can always crop the images later so I tend to shoot with as wide an angle 

as my lens allows. If you want circumpolar star trails where the stars all appear to rotate 

around Polaris, you will need to find Polaris first (see diagram below) then decide if you want 

it at the centre or off to one side. You may want to point your camera in a completely 

different direction from north and you will still get a great result. The images below show 

the different effect you get by pointing the camera in different directions. You also need to 

decide if you are having anything in the foreground to add more interest to the shot. Run off 

ǎƻƳŜ ǘŜǎǘ ǎƘƻǘǎ ǘƻ ŎƘŜŎƪ ȅƻǳΩǊŜ ƘŀǇǇȅ ǿƛǘƘ Ŧraming. 

¶ SHOOT THE IMAGES ς ƻƴŎŜ ȅƻǳΩǊŜ ƘŀǇǇȅ ǿƛǘƘ ŦǊŀƳƛƴƎ ŀƴŘ ǎŜǘǘƛƴƎǎΣ ƳŀƪŜ ǎǳǊŜ ȅƻǳǊ ǘǊƛǇƻŘ ƛǎ 

ǎŜŎǳǊŜΣ ǘƘŜƴ ƭƻŎƪ ƻŦŦ ǘƘŜ ǎƘǳǘǘŜǊ ŎŀōƭŜ ŀƴŘ ƪŜŜǇ ƎƻƛƴƎ ǳƴǘƛƭ ȅƻǳΩǾŜ ǊŜŀŎƘŜŘ ȅƻǳǊ ǘŀǊƎŜǘΦ You 

really need at least 15 ƳƛƴǳǘŜǎΩ worth of images to get a good amount 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 hours (my record so far is 6 hours!). If youΩre shooting for 

long periods of time at night, the camera lens may fog up. This happens in summer as well as 

winter, so make a low-cost dew heater using the sock and hand warmers. To use 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 fogging up. You 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 otherwise 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 point. Make sure you do this before focusing the camera! 

 

 

 

Finding Polaris: 

Look for the well-known ŀǎǘŜǊƛǎƳ ά¢ƘŜ tƭƻǳƎƘέΦ ¢ƘŜ н ǎǘŀǊǎ ƻƴ ǘƘŜ ƻǳǘŜǊ 

edge of the box point straight up to Polaris 

 

 

 

 



Comparison between circumpolar and western facing star trails ς both images by Mary McIntyre 

 

Using StarStax: 

Now you ƘŀǾŜ ȅƻǳǊ ǎŜǊƛŜǎ ƻŦ ŜȄǇƻǎǳǊŜǎ ȅƻǳΩǾŜ Řƻƴe the hard bit, and you can get started on building 

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 over, a rogue cloud, etc. 

Both StarStaX and Star Trails are very easy to use and work in a very similar way, but the walk-

through below shows you screen shots taken whilst processing with StarStaX.  

 

1. Open StarStaX. Select 

the images you want to 

stack by clicking on the 

άhǇŜƴ LƳŀƎŜǎέ button 

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. 

 



 

2. When the file list 

appears, uncheck any 

images you want to omit 

from the stack by 

unchecking the tick 

beside it. Anything that is 

ticked will be included. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. On the right had side of the 

screen, click on the 

ά.ƭŜƴŘƛƴƎέ ǘŀō ǘƻ ƎŜǘ ǘƘŜ Ǉǳƭƭ 

down ƳŜƴǳΦ {ŜƭŜŎǘ άDŀǇ 

CƛƭƭƛƴƎέ ς this will then 

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 in 

the trails where you have 

paused between shots. 

 

 

 

 

 

 

 



 

!ƭǎƻ ǿƛǘƘƛƴ ǘƘŜ ά.ƭŜƴŘƛƴƎέ ǘŀōΣ ȅƻǳ 

have the option of chooǎƛƴƎ ά/ƻƳŜǘ 

aƻŘŜέΦ ¢Ƙƛǎ ƳŀƪŜǎ ŜŀŎƘ ǘǊŀƛƭ ƭƻƻƪ ƭƛƪŜ 

a comet with a tail (there is an 

example of what both look like at the 

end of the tutorial)Φ LǘΩǎ ǇŜǊǎƻƴŀƭ 

choice whether you want the 

standard mode or comet mode, but if 

you decide to choose comet, you can 

adjust the length of the tails using the 

slider. 

 

 

¦ƴŘŜǊƴŜŀǘƘ ƛǎ ǘƘŜ ά/ǳƳǳƭŀǘƛǾŜ LƳŀƎŜ 

{ŀǾƛƴƎέ ǘŀōΦ LŦ ȅƻǳ ǿŀƴǘ ǘƻ ƳŀƪŜ ŀ 

timelapse video with your images, 

make sure this box is checked, then 

select the output folder you want the 

images saved to. 

 

 

 

 

 

 

 

4. If you need to make the 

preview photo bigger or 

smaller, you can change 

the size using the zoom 

keys located above the 

photo. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5. To begin the stack, click 

ǘƘŜ ά{ǘŀǊǘ tǊƻŎŜǎǎƛƴƎέ 

button. The trails will 

begin to grow on the 

preview image ς ƛǘΩǎ 

really good fun watching 

the image take shape. It 

ŘƻŜǎƴΩǘ ǘŀƪŜ ǾŜǊȅ ƭƻƴƎ ǘƻ 

stack the images, but 

exactly how long will 

depend on how many 

ƛƳŀƎŜǎ ȅƻǳΩǊŜ ǎǘŀŎƪƛƴƎΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. You now have your star 

trails image! If there are 

any gaps in your trails 

ǿƘƛŎƘ ƘŀǾŜƴΩǘ ōŜŜƴ 

properly filled in, you can 

correct them by using 

the sliders on the right 

hand side of the screen. 

 

 

 

 

 

 

 



 

7. Save your image by 

ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ά{ŀǾŜέ 

icon on the top left of the 

screen.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 the simple steps I would use to perfect the image: 

¶ hǇŜƴ ǘƘŜ ƛƳŀƎŜ ƛƴ ȅƻǳǊ ŦŀǾƻǳǊƛǘŜ ƛƳŀƎŜ ǇǊƻŎŜǎǎƛƴƎ ǎƻŦǘǿŀǊŜ ǇŀŎƪŀƎŜΦ LŦ ȅƻǳ ŘƻƴΩǘ ŎǳǊǊŜƴǘƭȅ 

have one, then Fast Stone Image Viewer is free to download and is excellent 

¶ Increase the contrast to make the star trails stand out more against the background, but 

donΩt be too heavy with this adjustment otherwise the image looks unpleasant 

¶ Use the separate highlights/shadows adjustments to further enhance this, but be careful you 

ŘƻƴΩǘ ƳŀƪŜ ǘƘŜ ǇƘƻǘƻ ƭƻƻƪ ǘƻƻ ƻǾŜǊ ǇǊƻŎŜǎǎŜŘ ŀƴŘ ŀǊǘƛŦƛŎƛŀƭ 

¶ If you do have residual light pollution or red coloured low cloud in the image, then use the 

white balance adjustment to take it back towards to blue to counter this 

¶ Increase colour saturation to enhance the star colour 

 

 

The difference between standard and comet mode are shown below.  

 

50 minute star trails in standard mode   50 minute star trails in comet mode 



Using Dark Calibration Frames 

 

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 and cold pixels 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 ISO setting used to shoot the images, etc., Dark noise also varies 

ǿƛǘƘ ǘŜƳǇŜǊŀǘǳǊŜ ǎƻ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǎƘƻƻǘ ȅƻur dark frames at the same time as you have shot 

your light frames. At the end of your imaging run, keeping your camera in the same place, put the 

lens cap back onto the camera. Also make sure the view finder is covered as light can get in through 

it while the shutter is open. I usually just drape a blanket or piece of clothing over the camera. You 

then keep all of the camera settings exactly the same, and simply take 15 ς 30 identical images. The 

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

removed from 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 subtracted from each of the images in 

your data set. Then 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 a Timelapse Video: 

 

If you want to create a simple timelapse of the stars moving, you simply make a video using 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 copy after each image has been 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 built in basic timelapse video function which is simple to use. You simply 

open the images, then click on the video icon. The software will then create a video. You can also 

use the old version of Windows Movie Maker for this, or PIPP (Planetary Imaging Preprocessor which 

is free).  Or you can use any of your own favourite timelapse software. Whatever youΩre using, you 

open the cumulative files into the programme and adjust the settings so that you have a frame rate 

of around 10-15 per second. A frame rate of 10 per second means each single photo will equate to 

0.1 seconds of video. If you have used 30 second sub-exposures, then a 1 hour star trails video will 

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

ǎǘŀŎƪΣ ƛǘ ŎŀƴΩǘ ōŜ ǘŀƪŜƴ ŀǿŀȅ ŀƎŀƛƴΦ {ƻ ŘǳǊƛƴƎ ȅƻǳǊ ǾƛŘŜƻΣ ƻƴŎŜ ŀƴ ŀƛǊŎǊŀŦǘ ŦƭƛŜǎ ǘƘǊƻǳƎƘ ŀƴŘ ƭŜŀǾŜǎ ŀ 

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 a light-painted foreground which will 


