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The High Pass Filter 
Image Sharpening, Softening, and Contrast Control 

 

Overview 

Image sharpening can be a complex subject as there are a number of ways to sharpen an image, and 

how and what to do depend on a number of factors.  Image size, output method, and the intent of the 

photographer (creative sharpening) all influence the method, the approach, and the degree to which an 

image is sharpened. With sharpening possible at the conversion stage (see Primary Image Sharpening in 

Raw on my website) and again (output sharpening) at the end of the process and it is easy to see why 

the subject can be confusing.   

This article will address the second part of the issue – output sharpening – and one way in which it can 

be done in a fairly uncomplicated manner using the High Pass filter.  I will also show how the same filter 

can be used as an image softening tool, and for adding controllable midtone contrast to an image.  

 

High Pass 

Under Filter |Other in Photoshop is the High Pass filter. The filter has an interesting and useful effect 

on images in that it detects edge (high frequency) transitions and renders the remainder of the 

image 50% gray.  In a layer in a contrast mode such as Overlay, 50% gray pixels have no visible effect 

on the image. But the lighter and darker sides of the haloes created by the filter at edge transitions 

have the effect of brightening and darkening the image at those points, fooling the eye into 

perceiving increased sharpening. This is useful at low radius settings of about .5 to 2.5 pixels 

depending on image size and resolution.  

 

Contrast Modes 

Several layer modes create an increase in image contrast. They are in the group that starts with the 

Overlay mode. In contrast modes areas on the layer that are lighter than 50% are rendered brighter, 

and areas below 50% are rendered darker. If the image content of the layer is a neutral 50% gray 

there is no change. The effect is similar to Unsharp Masking (USM) in that a sharpening effect is 

created by an edge contrast increase with a halo involved. The combination of the “contrast mode of 

the layer” and the “edge haloes created by the High Pass filter” result in the apparent sharpening. 

 

  



High Pass Sharpening 

To use the High Pass filter as a sharpening technique we need to create a layer on which to apply the 

filter. This is easily done with a Merge Visible layer in Overlay mode and the filter can be applied in an 

action either with a fixed or an adjustable radius. The effect of the sharpening can be dialed down by 

adjusting the layer opacity. It is also possible to soften the effect of the sharpening by using the Soft 

Light mode instead of Overlay as it produces a less aggressive contrast increase. Other members of 

the contrast mode family can be experimented with but are generally less useful.  

High Pass sharpening is a very useful output technique as the filter’s edge detection makes it less 

likely that it will have a damaging effect on smooth areas of an image such as skin tones and skies. It 

is also less likely that High Pass sharpening will clip highlights as Unsharp Masking can do. That makes 

it a safe technique for people who don’t want to get invested in the numbers associated with the 

USM or Smart Sharpen filters. It is also easy to use in batch processes or in actions applied by the 

Image Processor.  

Effective use of the technique depends on keeping the Radius below the point where the halo size 

becomes visible to the eye in the finished print. That makes the radius number dependent on image 

size and resolution along with the desired result. Start with lower numbers and test the results to see 

the effect. Images 8x10 inches and smaller often are well served with radius numbers of 1.0 pixel or 

less.  

 

Applying the Technique 

On a working file it is necessary to have more than a background layer to make the Merge Visible 

process work. However, on a flattened or newly opened file 

you can also simply duplicate the background layer and apply 

the technique to the duplicate layer. As with most processes 

in Photoshop there are many ways to achieve the same 

result. 

To create a Merge Visible layer at the top of a multi-layer file, 

make the top layer the active layer (click on it) and use the 

keyboard shortcut <Ctrl><Alt><Shift> E, or choose Merge 

Visible from the layer options (right) with the <Alt> key 

pressed. The <Alt> key addition forces Photoshop to place 

the new layer above the selected layer without flattening the 

file. This allows you to put a sharpening step into a PSD file 

before saving it, and preserves the option of reopening the 

PSD, deleting the sharpening layer or modifying it at a later 

date if you change the output size.  

Once the Merge Visible or duplicate background layer is 

applied, change the mode of the layer to Overlay by pulling 

down the layer mode options box at the top left of the layers 



pallet. The image will become very contrasty. Now move to the Filter menu at the top of the 

Photoshop window and go down to Other.  The options that open at the right side include High 

Pass… The ellipsis at the end of any filter option means that there are modifications available within 

the dialog.  In this case the filter has a radius setting that can be set by the user for each application 

of the filter. When you choose the filter the dialog box will open with a portion of the image visible in 

the window at 100%. The radius setting will be wherever it was set the last time the filter was used. 

The default is likely 10 pixels which is way too high for what we are doing.  

Your image should be at 25%, 50% or 100% to best analyze the effect of the sharpening after the 

filter is applied. Some people prefer to view the image at 50% as it is closer to the output image size 

and still large enough to make good decisions. Do not use odd numbered resolutions as they are 

interpolated views and do not accurately show the effect. 

You can move the image in the preview box if you like by dragging it with the mouse. When you 

mouse down on the image the preview will change to the unfiltered version so you can see where 

you are in the image. Choose an area where there is good edge definition so you can judge the effect 

of the radius setting.  

In our screen shot (left) the radius was set to a high 

value of 2.5 and the image positioned so the eye 

some hair would show the application of the filter. 

You can modify the Radius amount to suit your 

purposes and click OK to accept the setting. Often 

very subtle rather than this obvious is a better choice.  

The layer will change to appear like the preview 

window in the dialog and the effect is applied to the 

image. If a lesser sharpening is desired the layer mode 

can be changed to Soft Light and/or the layer opacity 

can be reduced.  

Most photographers sharpen less than what is really 

needed for effective printing as the image we view on 

screen is at a lower resolution than what will be used 

for output. Typical screen resolution is somewhere in 

the area of 85 to 110 ppi depending on the screen size and resolution settings, so the output 

resolution to an inkjet printer or other similar device will be about 2.5 to 3 times what we see at 

100% on screen. In other words, at 100% on screen we are looking at an enlarged view of the image 

compared to the eventual output resolution. This means that the sharpening effect will be reduced 

at the printing stage and a slightly overdone appearance on the monitor will translate to a smoother, 

less sharp result than we expect. Testing and experience will allow you to make better decisions on 

sharpening as time goes by. 

  

 



 

 

The image on the right above was sharpened with this technique at a radius of 1.0 pixel. The 

limitations of the PDF document may make the appearance less than perfect, but the sharpening 

should be evident.  One of the things you will notice is the greater evidence of the extra hairs on the 

top right of the image. They point out the need to pay attention to retouching details, and the use of 

any noise reduction in a file prior to sharpening.  As stated at the beginning, this is an output 

technique and therefore is best used at or near the end of the process before printing.  Additional 

control in Photoshop is still available using a layer mask to restrict the sharpening to desired areas.  

Add a layer mask and paint out the sharpening where it is not wanted, or add a hide all (black) layer 

mask and paint in the sharpening effect where you want it.   

Elements Users Note 

In Elements the layer mask option is not available. To “paint out” sharpening in Elements you can 

paint directly on the layer with a brush set to 50% gray (128,128,128 RGB).  Unfortunately, you 

cannot “paint in” sharpening. You can also select the area you want sharp, invert the selection 

(<Ctrl>[Cmd] <Shift> I) and use Edit | Fill Selection. When the dialog box for fill options opens you can 

choose 50% gray from the drop down menu. With the exception of the layer mask not being 

available, all other aspects of the High Pass technique work in the Elements program. 

  



High Pass ignores low frequency transitions when used to sharpen 

In this detail of a flower a rather aggressive use of the High Pass filter at 2.5 pixels shows that the 

edge detection has ignored the low frequency smooth areas of the out of focus background areas 

while sharpening the edge details in the areas of high frequency transition (edges). This “automatic” 

selection characteristic of the filter is precisely why it is easy to use. It is difficult to create problems 

with this technique unless you set the radius too high, which will begin to show the haloes at the 

edges of transitions between low and high frequency areas. The smaller image was processed with a 

radius of 8 pixels, far too high for the image, and shows an obvious halo. The very slight halo of the 

larger image will easily disappear when printed. 

 

 

Midtone Contrast 

Higher radius values expand the haloes even further until they begin to create another effect 

entirely.  At a very high radius setting the High Pass filter does not create identifiable edge haloes as 

they are too large to be seen.  At 100% opacity there is a substantial increase in contrast as a result 

of allowing the effect of the Overlay mode to show through instead of masking it off.  In the case of 

the kitchen details image the High Pass filter was set to a radius of 50 pixels. The trick here is to 

temper the effect to get the result we desire. This is done by lowering the layer opacity until we see 

an image that is improved rather than destroyed by the contrast increase that occurs at 100%.  There 

is a noticeable improvement in this particular image at 35% opacity. The effect of the increased 

contrast will vary with the image and a judgment call is in order on an image by image basis. Without 

the filter the use of the Overlay mode on the layer is simply a contrast increase that affects both the 

luminosity and the color of the image. The High Pass filter reduces the impact of the contrast on the 

color of the image. The apparent increase in sharpening is a side benefit of the increase in contrast. 



Not all images necessarily improve with this technique, so the application is a creative decision. 

Additional sharpening may be required at the end of the process, but the contrast enhancement 

option should obviously be employed first, and subsequent sharpening decisions made later.  

 

 

 

 

 

 

 

 

 

 

 

Some Additional Thoughts 

A similar technique for midtone contrast uses Unsharp Masking (USM) at a low amount and a high 

radius. Using  High Pass the lowering of the layer opacity replicates the low amount setting in the 

USM filter.  There is a slight advantage to the USM technique as it can be applied to a layer in 

Luminosity mode which eliminates any influence on the color contrast entirely.  

Another method that will also increase midtone contrast is the slider with that name at the bottom 

of the expanded  Shadow / Highlight dialog in Photoshop (not available in Elements). This technique 

is also best applied on a layer in Luminosity mode for protecting color. As usual, there are many ways 

to get to the same or a similar place in Photoshop. You have to determine what works best with your 

workflow and personal preferences.  

The need for these steps is created by digital capture, antialiasing and low frequency filters in some 

cameras for reducing color fringing. These necessary parts of digital capture result in softer edge 

transitions than we are familiar with from film. In some images the increase in midtone contrast we 

can produce in post production can vastly improve the appearance of the final result.  There are 

more sophisticated methods available, of course, but they are much more complex as well. 

 

Image Softening 

A  low frequency  filter essentially blurs the image and reduces contrast. The Gaussian Blur filter is 

such a filter, but does not have the edge detection characteristics of the High Pass filter.  Therefore 



application of a Gaussian Blur filter in a contrast mode does not have the desired effect of protecting 

edge transitions – it simply blurs the entire image. 

To get the opposite of the sharpening effect of the High Pass filter we simply invert the layer and 

reduce the opacity as needed. Usually a higher radius setting will also be needed to get a useful 

effect. At 2.5 pixels there is a noticeable effect, but at 6-10 pixels there is a better blending of 

highlight values into the shadows. This is tempered as you lower the opacity but I like to start with 

the more aggressive approach. At higher radius values the filter begins to affect the colors in the 

image at the transition edges and is less effective unless you are looking for a special effect.  Soft 

Light mode is again an option for a more tame application and most other contrast modes are of 

little value.  Once again, however, the image size and resolution will determine exactly where the 

radius should be set for the most useful effect.  

This has some value in a retouching workflow as it does smooth skin and other low frequency areas 

of the image.  With the opacity reduced the tendency of the inverted filter application is to protect 

the edges and restrict the effect to smoother areas of the image.  Since it can be used in an action, 

the technique can be applied easily and then modified with a layer mask and/or changes in the layer 

opacity to control the effect.   

The image on the left is a detail 

of a portrait that was already 

retouched with normal methods 

to remove surface blemishes. 

The image was fine that way, 

but you can see where the 

smoothing imparted by the High 

Pass filter inverted has softened 

the skin texture and reduced the 

contrast of the skin details.  

The technique was applied to a duplicate of the background layer in Soft Light mode. The High Pass 

filter was applied at 8 pixels, the layer was inverted (<Ctrl>[Cmd] I in this case) and the opacity was 

reduced to 50%. A layer mask was added and the eye and eyebrow areas were painted out with a 

soft black brush to restore full sharpness. As is my usual practice, the layer mask was also blurred 

several pixels with Gaussian Blur to blend in the painting on the mask. With the exception of the 

layer mask and painting, the process can be achieved in an action for repeatable results.  

For fashion style portraits or just to add a smoother look the Image Softening technique can be very 

effective. It should be applied as an additional technique after normal skin retouching methods such 

as blemish removal are complete. The edge protection effects of the filter will protect rather than 

remove any edges and may leave blemishes more obvious than before. 

In this shot of the Harvey Taylor Bridge some hard edge transitions in the water reflections were 

tamed with the image softening technique applied as a rather strong effect in Overlay mode and 

then reduced to 50%. The image was sharpened at a radius of 1.5 pixels. The diffraction spikes on the 

light highlights are preserved as are the details in the bridge railing structure on the full sized image.  



 

The softening technique should be experimented with to see the effect it has on various types of 

images, and how it works in conjuction with the sharpening effect of a subsequent pass of the High 

Pass filter or other late process sharpening.  

 

 

 


