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This is a follow up to Dynamic Range (DR) – What Does It Really Mean for Our Images which covered 

more than anyone needed to know about a relatively useless concept.   

DXOMARK (DxO) has not published any camera reviews since November 2023.  They continue to test 

cameras and pass the DR related data on to Photons to Pixels (P2P).  But P2P primarily displays only the 

DR plots and related information, not all of the other ratings that DxO provided.  Neither of these primary 

sources of camera DR data related it to images the photographer is capturing.   

P2P does not address SNR, the reason that we care about noise.  DxO provides SNR plots but they show 

the 18% SNR plotted against the camera’s ISO.  But there are two problems with those plots.  A 

photographer can use only one ISO setting at a time.  And the plot only looks at middle gray (18%), not 

all of the other brightness values that are captured in each shot.   

What the photographer really needs to know is where noise becomes a problem at a single ISO setting 

where the original scene covers a wide range of brightness levels, the scene’s DR.  

DxO makes a distinction that is critical for a photographer who wants to print or display an image.  They 

distinguished the Screen view (where the image is viewed at 100%) from the Print view where the image 

is viewed from a normal viewing distance.   

 

The proper term is 300ppi (pixels per inch), not dpi (dots per inch).  When images are “normalized” they 

are significantly reduced in size (unless you start with a very small image) to make it possible to compare 

them as though they are being viewed from a normal viewing distance (NVD).  The reason for the NVD 

is to save the photographer from looking for defects like noise that a normal viewer is never going to see.   

A 12” wide image at 300ppi is 3600 pixels wide and a common NVD in this case is 12” from the print or 

image.  The same 3600 pixels at 24” wide (150ppi) viewed from 24” NVD would look the same.  It 

would even look the same on a billboard viewed from the NVD equal to the width of the billboard. 

Since a 24MP image is 4000x6000 pixels, the adjustment is made by reducing the image to 3600/6000.  A 

12MP image of 3000x4000 pixels is reduced by 3600/4000 and a 54MP image of 6000x9000 pixels is 

reduced by 3600/9000.  This assumes that the images are in landscape orientation or square. 
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The net result is that the original resolution of the sensor gets equalized.  There is no advantage for 

additional megapixels.  In fact, even sensor dimensions are ignored.  A 24MP full frame sensor is treated 

the same as a 24MP crop sensor. 

DxO claims that the Z7 II reaches 14.74 EV at base ISO.  But a 14-bit raw file cannot reach that level in a 

single image.  P2P reports a photographic dynamic range of 11.6 which is more reasonable and claim it is 

more “accurate”.  But the real dynamic rang depends on the photographer and how the image is viewed. 

A properly exposed image with the Z7 II when viewed at the NVD may begin to show noise at around 9 

stops but if you view the image at 100% it can become visible at 6 stops.  If you want to use some noise 

reduction in post processing you might extend that range by a stop or two so long as you don’t disturb the 

rendition of the brighter portions of the image.  But too much noise reduction can do more harm than 

good. 

The DR that DxO claims is clearly wrong.  But even the DR reported by P2P is questionable. 

In order to determine how all of this works we can assume that a camera will capture middle gray when 

the exposure compensation is set to EC+0.  This will result in a green raw value of about 1700 (base 2 log 

value about 10.75).  About three stops brighter, EC+3, the raw value reaches about 13800.  The cameras 

being tested cannot go much higher without blowing the green raw values. 

The cameras used in the tests were: 

 A7 III – 24MP full frame (6024 wide) 

 A7 II m – 24MP full frame (6024 wide) converted  to monochrome 

 Z6 III – 24MP full frame (6064 wide) 

 Z7 II – 45.7MP full frame (8288 wide) 

 Z50 II – 20.9MP APS-C (5600 wide) 

The A7 II does not have a dual gain processer but the other four cameras use two methods to improve the 

higher ISO ranges.  Since you only use one ISO at a time, the processor uses one of the two methods, not 

both.  The effect of the dual range processer is subtle but it does not affect the SNR at a single ISO when 

DxO looks at only the 18% middle gray value for EC+0. 

Some of the cameras being tested might have an extended ISO range below and/or above their normal 

range. 

ISO Ranges Low Normal High Dual Gain Year 

A7 III 50 100-51200 204800 Yes 2018 

A7 II 50 100-24500 - No 2014 

Z6 III 50 100-64000 204800 Yes 2024 

Z7 II 32 64-25600 102400 Yes 2020 

Z50 II - 100-51200 204800 Yes 2024 

 

Using the full ISO range of the Z7 II (32-102400), here is what the DxO 18% SNR plot should look like 

from the NVD, Print view. 
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Which looks very similar to the one from DxO but they left out the ISO 102400 point: 

 

Since the camera can use only one ISO setting for each image, what is needed is a way to look at the SNR 

for different brightness levels at each ISO setting.  This is what will be presented in the following pages. 
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Comparing SNR for different cameras 

Results were compiled and measured using RawDigger.  Each ISO setting was recorded from EC+3 to 

EC-10 (fourteen steps) by finding an aperture setting that would get the brightness values at EC+3 for five 

cameras to match as closely as possible.  LOG S is the raw signal value for the average green 150x100 

selection at the center of the image with the aperture adjusted to align the starting point at EC+3: 

 

The exposure is reduced from 1s to 1/8000s (the Z50 II stops at 1/4000s).  The average signal value can 

be influenced by the noise. 

Here is the readout provided by RawDigger for one of the images: 

 

The values are averaged from the G and G2 rows in the third box labeled 4069:2710-150x100.  The Avg 

column contains the S values (brightness) and the σ column contains the SD values (standard deviation 

representing noise).  The SD values are adjusted by the image width factor, for example, 

3600/8288=0.434 for the Z7 II or 3600/5600=0.643 for the Z50 II.  All of the plots related to SD include 

this adjustment.  
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SD values also decline as the exposure is reduced but not as fast as the S values: 

 

The result is a measure of the decrease in SNR as the exposure is reduced.   

 

The Z7 II starts with an advantage because at its base ISO of 64 (like the Z8, Z9 and D850) is 2/3 stops 

lower than the other four cameras so it gets 2/3 stop more exposure for the same target.  That advantage 

carries through from 1s through 1/8000s. 

The Z50 II does not keep up with the full frame cameras starting at EC+0.  The Z6 III does not perform as 

well as the other full frame cameras from EC-6 and lower so it probably needs careful exposure in scenes 

with wide dynamic ranges. 

The above charts are for base ISO.  What happens at other ISO settings will tell us a lot more. 
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The oldest camera, the A7 II from 2014, does not have a dual gain processor.  The one that was tested has 

had its Bayer array removed and the raw file needs to be converted from the original raw form into a 

DNG so that a raw conversion will skip the demosaicing process.  The measurements were taken at one 

stop ISO increments from ISO 100 to ISO 6400. 

 

The plots make it clear that base ISO is the best way to avoid visible noise.  It also shows that higher ISO 

settings reach the same SNR level almost a full stop earlier with each doubling of the ISO.  SNR values 

below10 dB are almost irreparable and this is obvious at ISO 6400.  ISO 100 provides about 9 stops 

(EC+3 to EC-5) with no noticeable noise.  But for ISO 6400 it’s only 3 stops, EC+3 to EC+1.  About 

25dB is the level at which noise begins to show up. 

 

The A7 III released in 2018 does have a dual gain processor. 
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ISO 100, 200 and 400 use a processor similar to the one for the A7 II but a second processor is used 

starting with ISO 800 (actually ISO 640).   ISO 800 and higher deal with noise better in the darkest parts 

of the image.   

The ISO 800 line actually crosses the ISO 400 line at about EC-6 but by then we are looking at a 

brightness range of about 10 stops and an SNR of about 15 dB, quite noisy since the original SD is about 

the same as the image brightness.  There is little hope of removing noise by 15 dB. 

At 25 dB there is only a one stop improvement in the ISO 6400 line.  The 1½ stop improvement at the 15 

dB level is measurable but practically irrelevant. 

 

The Z6 III from 2024 is very similar to the A7 III. 



8 
 

 

Base ISO provides about nine stops of noiseless performance and the second processor actually starts at 

ISO 800.  The ISO 400 line drops below the ISO 800 line after about nine stops but after they both reach 

15 dB the image is so noisy that it probably doesn’t matter. 
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The Z7 II from 2020 starts using its second processor at ISO 400.  The lines do not cross over like they 

did for the A7 III and Z7 III. 

  

At ISO 64, the line stays above the 25 dB level for about 10 stops.  To maintain the one stop spacing 

between ISO settings they were all shifted down by 2/3 of a stop which benefits all of them.  The 

additional ISO 8000 line is only 1/3 stop higher than ISO 6400.  

 

The crop sensor Z50 II from 2024 starts using the second processor at ISO 800 like the Z6 III. 

 

The ISO 400 and 800 lines do not cross until 10 dB, after it no longer matters.  Nevertheless, the camera 

produces about 9 stops of relatively noiseless results above 25 dB, about the same as the A7 III.  
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Conclusion 

The measurements were taken, not to show that one model is better than another, but rather to show how 

close they are to each other.  They all can produce noiseless images over 9 or 10 stops and they are all 

challenged to produce noiseless images at ISO 6400 and above.  

A real improvement over the past decade has been the introduction of the dual gain processor but it has 

only made a significant increase in the top ISO rating of the cameras, ISO levels that probably creates 

more problem than they solve. 

Once we accept that images are captured to be seen by others from a normal viewing distance, not 

examined at 100% by the original photographer, it will free us from the technical trap of relying on time 

consuming and expensive noise reduction.  

A practical alternative to noise reduction is to simply ignore it.  Rather than recovering the information 

from the noisy dark shadows, simply block them by raising the black point. 


