
 
"Real" Digital Unsharp Masking 
A Digital Equivalent to a Film Technique  

 
Original Mask Result 

Unsharp masking is an advanced technique used originally in the graphics industry. It works by 
making a blurred inverted film mask of the original which is then contact printed in register with 
the original, acting like an automatic burn and dodge. It's effect is to hold detail in the highlights 
while increasing contrast and detail in the shadows.  

It was originally adapted to astrophotography by William C. Miller of Hale Observatories, and is 
currently used with spectacular effect by David Malin of the Anglo Australian Observatory.  

In Photoshop, the unsharp masking filter is set up to be more of a sharpening filter, and is 
usually used to regain sharpness lost in the scanning process. Using larger values for the pixel 
radius and smaller values for the amount, will more closely approximate traditional film 
unsharp masking, but not exactly. However, there are ways to accomplish the digital 
equivalent of a "real" unsharp mask in Photoshop.  

The exception is for those parts of negatives with a dynamic range that is greater than can be 
recorded by your scanner. These are typically Technical Pan images of objects with a great 
brightness range. If the detail is present on the original but not the scan, then you will not be 
able to digitally unsharp mask that particular detail. You will be able to mask whatever is 
recorded on the scan however.  

There are also ways around the dynamic range problem, such as shooting two or more 
different exposures to best capture detail in different brightness range parts of the object and 
then compositing them together.  

This method of digital unsharp masking was first described by Chuck Vaughn several years 
ago on the Astro Photography Mailing List.  

 

 
Image Preparation  

First you should color, contrast correct, and enhance your original image and make it look as 
good as you can. But be sure to correctly adjust the levels (brightness and contrast) so that 
you do not clip, or throw away, any of the detail in the shadows or highlights. The image should 
have a full tonal range, and looking at the histogram, it should not have any of the pixels cut off 
on either the extreme left (shadows) or extreme right (highlights). Save this enhanced image 
with a file name like "Orig.tif".  
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Summary of the Steps  

1. Make a duplicate of the original image.  
2. Blur the duplicate.  
3. Reduce the brightness and contrast of the duplicate.  
4. Subtract the duplicate from the original.  
5. Adjust the levels.  

 

 
 
Step 1 - Make a Duplicate  
Then duplicate this image and again save it with the new file name "Mask1.tif". This duplicate 
will be manipulated and it will become our unsharp mask.  
 

 
 
Step 2 - Blur the Duplicate  
Apply a Gaussian Blur filter of 1.5 pixels to Mask1.tif. The amount of the gaussian blur will 
depend on the resolution of the image you are working on. In this case, I am working on a 
small 90K, low resolution file.  
For high resolution, large files, you will need to use a larger pixel blur. On these large files, you 
may also need to apply a gaussian blur filter a second time.  
If any bright stars remain in the mask image after the blur, you will need to remove them or you 
will get the dreaded "black halos" around the bright stars that are so prevalent in poorly 
processed CCD images. You can see this effect around the brightest star in the final image at 
the bottom of the page.  
Use the clone tool to remove any bright stars in the mask. This can be kind of tricky if the 
bright stars are located inside areas of nebulosity. Pick an area of similar tone, color and 
brightness. If any artifacts or unevenness remain after the cloning, apply another gaussian blur 
to the image with a small pixel radius to smooth these effects out.  
 

 
 
Step 3 - Lower the Brightness and Contrast  
After you have blurred the image, you need to decrease the contrast and brightness. Go to 
Image > Contrast and Brightness. Decrease both to - 30. What you should end up with is a 
mask that looks something like the image at the top of this page.  
You can even download the original and mask image from these pages (right click on the 
image in Netscape and select Save Image As), and experiment in Photoshop on your own.  
You should now have two images open, the original and the blurred mask.  
 

 
 
Step 4 - Subtract the Mask from the Original  



 
Click on the original image to make it active. Open the Apply Image dialog box under the 
Image menu. the mask should be selected as the source image, and the original should 
already be the target image. Change the blending method to Subtract, and leave the opacity 
at 100%, and leave the scale set to 1, and the offset to 0. Then OK the dialog box.  
You have now subtracted the mask from the original, and the result is an unsharp-masked 
image.  
 

 
 
Step 5 - Final Levels Adjustment  
Now go back to the levels dialog and adjust the unsharp-masked image to reset the black and 
white points if necessary. Here the image of unsharp-masked M42 needs its contrast 
increased, so all I did was drag the white point slider over to the left.  
Save this final image with a new file name.  
 

 
Variations  
The amount of unsharp masking can be controlled by varying the mask's brightness and 
contrast.  
Below, an unsharp mask is applied to an original image that has been previously enhanced 
with the SMI (Screen Mask Invert) technique.  

 
Original Mask Result 

The SMI original has been converted to a mask with a gaussian blur of 5.5 pixels, and the 
brightness and contrast have been decreased by -50 each. After the mask was applied the 
image was brightened in LEVELS.  



 
Original Mask Result 

Finally, the same SMI original was blurred with a 1.5 pixel radius, and the brightness was 
decreased by - 30 and the contrast by - 30. Again, after the mask was subtracted, the 
brightness was increased in Levels.  
Any number of different end results can be obtained by varying the amount of gaussian blur 
and brightness and contrast adjustments that are made to the mask. The effect can be subtle 
or exaggerated, it's up to you.  
Experiment and have fun.  
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