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The goal of pixel shifting is to capture an image that is sharper with better color, less noise and possibly a
higher resolution (more megapixels). Whether all of those goals are achieved depends on a lot of things
and success is not easy to demonstrate.

Pixel shifting is done by using IBIS (In Body Inage Stabilization) to capture multiple pictures while
shifting the sensor between shots by ¥ or a full pixel at a time, vertically and horizontally. You can't get
the full benefit handheld. The camera should be on a solid tripod. Nothing should be moving in the scene
or you will see ghosts in the result. These requirements narrow the choice of subjects.

Cameras that use IBIS might create a merged image (JPEG or TIFF) or a set of raw files which need to be
merged on the computer. The immediate benefit is a visible boost in sharpness by doing away with the
demosaicing step to create a full resolution JPEG or TIFF image or a raw file where each pixel contains
all of the red, green and blue (RGB) values.

Although it is difficult to demonstrate, demosaicing reduces the image sharpness by the equivalent of
about a 50% drop in megapixels. The benefit can be seen in monochrome images from cameras with no
color filter array (Bayer or X-Trans) when the demosaicing step is skipped.

Each brand implements pixel shifting uniquely. Nikon and Sony combine the raw files on the computer
into a large merged raw file. Some brands combine the results in the camera as a merged image.

The 24MP 26 |11 (and the Zf and Z8) implements it at the raw stage by taking multiple shots and merging
the raw .nef files in NX Studio on the computer into a single raw .nefx file.

The "x" at the end reminds us that it's a merged hybrid raw composite of four or more conventional raw
files. When you view them with RawDigger you will see three histograms rather than four.

The raw conversion program treats the .nefx files like a regular raw file that has already been demosaiced.
The raw editor can still apply white balance changes but they are done a little differently since each pixel
already contains RGB information rather than only red, green or blue.

The Z6 111 can use 4 or 8 shots to improve color, noise and sharpness to produce a 24MP .nefx file in NX
Studio. By using 4 or 8 shots you get the noise reduction you might have gotten by a single exposure 2 or
3 stops longer than any one of the normal .nef files. For example, with a shutter speed of 1/1000s you end
up with an effective 4/1000s or 8/1000s or 1/250s or 1/125s without making the image two stops brighter.
Capturing the 4 or 8 pictures will actually take a little longer than taking a single picture.

Using 1/250s or 1/125/s at a base 1SO 100 lower could end up with the same noise as a merge of 4 or 8
pictures at ISO 400 or 800. But you would not have the benefit of skipping the demosaicing step.

You can also use 16 or 32 shots and get the benefits already mentioned but the .nefx file is now 96 MP
with most of that energy going to creating additional pixels. But you may not be able to see the additional



resolution if your lens is not sharp enough. You will not see any difference in out of focus areas of the
image.

The 32 .nef raw files at 32k megabytes each (a gigabyte) might generate a half gigabyte hybrid .nefx file.

So with dubious improvements in sharpness and noise plus extravagant use of disk space, pixel shift
might be something you might want to try and decide for yourself if it is worth the effort.

Other implementations of this approach might involve fewer than 16 or 32 individual captures. But
judging by the results obtained with the Z6 111 it seems unlikely that a small number of captures,
especially when using an APS-C or M43 format, will provide a high quality result.

The camera can’t know whether it is handheld or on a solid tripod. Claims that this process can be used
handheld appear to be overstated, even disingenuous. It simply doesn’t work well.

Sample results:

One of 32 individual 24MP raw images at 100%, 32 megabytes each, a total storage of one gigabyte.
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Merged from 32 individual 24MP raw images to make a 96MP raw file, at 100%, a half gigabyte.



Results without Increased Resolution

Looking at an image at 100% that is four times as large as the original is not really a fair comparison.
You cannot separate the difference in quality from the magnification.

A better comparison would be to look at a result in a final print of the entire image so we can see if there
is actually an improvement in sharpness and noise reduction.

This can be done by looking at the results from a 42MP Sony A7R 111 which only one version of pixel
shift, four shots with the pixels shifted by one full pixel horizontally and vertically. Of course, the camera
must be on a solid tripod and the IBIS is disabled (which it should be on a tripod anyhow) because the
pixels are shifted deliberately, not in response to camera shake.

Here is the result from the first of the four images, enlarged to 100%.
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And after merging in Imaging Edge Desktop.
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Is there a clearer rendition of the cobwebs and the dust specs?

Side-by-side was easier to compare.
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The single first image taken at an exposure of 0.62 seconds was just as sharp as the merged image that
took four times as long, a cumulative 2.48 seconds. The cobwebs and the dust spots in the single shorter
image look the same. The single image at ISO 800 does not show any noise so there is no need for



improvement there. In fact, when noise is visible because the photographer is looking at a 100% display
of the image, it would take more than a couple of additional stops of exposure to avoid it. The common
remedy is to apply noise reduction. A better solution would be to reduce the image to a reasonable size
and see if it actually degrades the image.

Conclusion

All of this testing might lead us to question some of the claims made by the manufacturers - reducing
noise, improving resolution, reducing moiré and color fringing, improving color reproduction of details.
But how important are these subjects?

There are reasons why most manufacturers are not making a big deal about pixel shift.

The first is that their cameras are already dealing very well with noise. If you take a single picture at base
ISO 100 with the proper exposure you are not likely to see any noise. But if you take four or eight shots at
a quarter or eighth of the shutter speed, you will need to use ISO 400 or 800 to cope with the shorter
exposures. That pretty much defeats the purpose of taking all of those pictures only to turn around and
merge them to reduce the noise in each individual frame. To make matters worse, the capture of four or
eight frames will actually take slightly longer than the single shot at base ISO. You may not really get any
benefit from noise reduction, just getting back to where you started. The only thing you might be able to
see will be a slight increase in sharpness, if you pixel peep an area with sharp details.

That brings us to the second reason. High megapixels don't translate to better prints or images. A 4k
monitor is only 8.3MP, about the same as the resolution of a standard print when viewed from a normal
viewing distance by someone with 20/20 vision. Normal people view from a normal viewing distance.
But photographers are not normal. The only person who is going to see more megapixels is the original
photographer when they zoom in and look at only a small selection of the image. Nobody else, other than
another photographer, really cares. If you can make a decent print or image starting with 12MP to 24MP,
why go higher?

Moiré might always appear when the frequencies of two patterns are close. Doubling the resolution might
make one instance of moiré go away but another might one show up. Chromatic aberration originates in
the lens, not in the sensor. It is easily fixed during post processing. In fact, any color corrections for
small details are not likely to be noticed by a normal viewer.

Considering the limited selection of subject matter, the significant amount of effort and resources needed
and the questionable results, pixel shift photography may not be worth considering.



