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Summary 
 Sigma Merrill (DP1M and DP2M) and Sigma Quattro (dp1Q and dp2Q) cameras were 
used to make six raw image comparisons.  For each pair, comparisons were made at Merrill 
native resolution (4,704 x 3,136) and at Quattro native resolution (5,424 x 3,616).  Images were 
evaluated for rendition of fine detail.  Quattro images were generally superior to Merrill images 
when the latter were up-sampled to Quattro dimensions.  Images were much more closely 
matched when Quattro images were down-sampled to Merrill dimensions.  In that case 
preference may be largely subjective, and perhaps significantly influenced by post-processing 
adjustments.  Actual-pixels central-area crops are provided for each of the twelve comparisons. 
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1.  Introduction 
 In the first paper in this series, I reported an analysis of raw image data from Sigma DP1 
Merrill and dp1 Quattro cameras.   The analysis was based on images of a step wedge.  I 1

concluded that the Quattro raw files had significantly better data: specifically, greater similarity 
in signal strength across color channels; and higher signal-to-noise ratio (SNR).  As a result, 
Quattro images are less prone to blue channel overexposure, and red and green channel 
underexposure, than are Merrill images; and are less noisy overall.  I estimated that the Quattro 
has about 1 EV advantage in dynamic range.  I did not address possible differences in image 
acuity or detail rendition.  Exceptional pixel-level image acuity is the major hallmark of the 
Merrill cameras.  Given that the green and red-sensitive photosite layers of the Quattro sensor 
have only one-half the linear resolution of the blue-sensitive top layer, there is the possibility that 
fine-detail rendition may have been sacrificed in the Quattro design.  In this paper, I present 
actual-pixels comparisons between matched images from DP Merrills and dp Quattros. 

2.  Methods 
 Paired images were captured from the same tripod location within a few minutes of each 
other.  Three-exposure bracketed sets were made with constant aperture.  RawDigger  was used 2

to select the longest exposure for each camera that did not have significant overexposure in any 
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  RawDigger 1.2.6. http://www.rawdigger.com2
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channel.  For four of the six comparisons, the Merrill and Quattro images were made with the 
same shutter speed.  In the other two cases, the Quattro image had longer exposure (see 
Appendix 1). 
 Raw (X3F) files were opened in Sigma Photo Pro 6.3.1 (hereafter, SPP).  In most cases, 
adjustments were made to Exposure, Shadow, Highlight, and X3 Fill Light.  The settings for each 
image are given in the Appendix 1.  I accepted SPP defaults for other settings, except that Noise 
Reduction was set at the lowest level.  Images were exported from SPP as 16-bit ProPhoto RGB 
TIFFs, which were opened in Camera Raw (ACR).  Except for color adjustments, processing in 
ACR was minimal: in most cases only Exposure and Saturation were changed.  Sharpening and 
noise reduction were disabled.  I attempted to match Merrill image colors to Quattro colors, 
using controls in SPP and/or ACR.   Exact matches were not possible (at least with reasonable 3

effort). 
 Adjusted images were opened in Photoshop CC 2015.  In order to compare images at the 
same screen resolution, I resampled both images in a pair.  The “Small” comparison pairs an un-
resampled Merrill image with a down-sampled Quattro image (both 4,704 x 3,136 pixels).  I 
used Photoshop’s Bicubic Sharper option for down-sampling.  The “Large” comparison pairs an 
un-resampled Quattro image with an up-sampled Merrill image (both 5,424 x 3,616 pixels).  Up-
sampling used Photoshop’s Preserve Details option.  Images were then sharpened with Smart 
Sharpen, with adjustments only to Amount and Radius.  Sharpening settings are given in 
Appendix 1. 
 I present six image pairs, each in Large and Small sizes, for twelve total comparisons.  
For each comparison, I show side-by-side actual-pixels crops from a central portion of the image.  
These comparisons are in image files that can be accessed by clicking on links in the captions of 
Figs. 1 – 6 (which show the entire image frames).  The image pairs are 2,350 x 1,320 pixels, and 
must be viewed at 100% magnification for accurate evaluation.   Scenes 1 – 4 were 4

photographed with the DP1M/dp1Q and scenes 5 – 6 with the DP2M/dp2Q. 

3.  Results 
 Judgments about image quality have a significant subjective component.  Also, they may 
be biased by knowledge about the camera used and about the identity of the photographer.  
Therefore, I have decided not to provide camera information with the images.  Instead, they are 
simply labeled with letters.  I invite you to consider each pair and decide for yourself which 
image you prefer.  Cameras are identified in Appendix 2.  I save my opinions for the Discussion. 

  Overall, I considered the Quattro images to have superior color.3

  Most, if not all, of each image should be visible on a display that has 2,560 x 1,440 resolution, as is the 4

case for many common 27-inch monitors.
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Fig. 1.  Scene 1 - Volcanic Outcrop.  Large; Small

Fig. 2.  Scene 2 – Dead Juniper.  Large; Small.
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Fig. 3.  Scene 3 - Prickly Pear.  Large; Small.

Fig. 4.  Scene 4 - Lichen and Moss.  Large; Small.
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5. Discussion 
 5.1.  “Large” Image Comparisons 
 These comparisons speak for themselves and do not need much elaboration.  The Quattro 
images are distinctly superior in terms of detail rendition in at least five of the six pairs.  In 
general, the Quattro images have much better rendering of rock surfaces, bark, and wood grain.  
In Scene 4 (Lichen and Moss), the Merrill image falls down badly on the patches of lichen in the 
middle of the image.  I think only in Scene 3 (Prickly Pear) can a case be made for the Merrill 
image.  Specifically, it better reveals subtle surface variations of the cactus pads at top-right and 
bottom-left.  However, the small spines along the margin of the large pad at center-right are 
much sharper in the Quattro image. 
 Given that the Merrill images were up-sampled for the “large” comparisons, these results 
are not particularly surprising.  It is possible that some other method of up-sampling would be 
better, but it would be unlikely to completely close the gap.  It should also be noted that shadows 
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Fig. 5.  Scene 5 - Boulders.  Large; Small. Fig. 6.  Scene 6 - Juniper.  Large; Small.
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are generally more “open” and have better detail in the Quattro images.  That is consistent with 
previous work showing that Quattro sensor has greater dynamic range.  5

 5.2.  “Small” Image Comparisons 
 When the Quattro images are down-sampled to Merrill dimensions, the two sensors seem 
very evenly matched.  In many cases, preference for one or the other may be mostly a matter of 
personal taste.  Fine detail in the Merrill images seems to have a bit more “bite”, or perhaps 
micro-contrast.  Fine detail in the Quattro images seems more subtle or “delicate”.  From the 
perspective of someone who prefers the Quattro rendering, the detail in the Merrill images might 
seem a bit coarse.  Likewise, the Merrill fancier might find the Quattro images a bit soft, and the 
detail lacking in “punch”.  Overall, I think I have a very slight preference for the Merrill images 
over the down-sampled Quattro pictures; although that might change with a different down-
sampling method, or different post-processing.  In particular the Quattro images might benefit 
from judicious application of the Clarity slider in ACR.  The one area in which the Quattros 
consistently outperform the Merrills is in shadows, as was the case for the “Large” image 
comparisons. 

 5.3.  Other Considerations and Conclusion 
 Consistent with reports when the dp1Q was announced, the lens is not the same as the 
one in the DP1M: there are obvious differences in distortion between images taken from the 
same location.  Beyond distortion, it is not clear how lens differences affect the comparisons here 
(Scenes 1 – 4).  I do not know if there are any optical differences between the dp2Q and DP2M 
(Scenes 5 – 6). 
 Based on the results presented, I do not see any convincing evidence that the Quattro 
sensor is inferior to the Merrill in its ability to capture very fine detail and subtle nuances of 
texture.  The Quattro images are distinctly superior to the Merrill images when the latter are up-
sampled to Quattro dimensions.  In addition, Quattro images have generally better balance 
among color channels, and more dynamic range.  They are much less problematic when 
processing through SPP, although SPP itself remains excruciatingly slow.  It would be a huge 
boon to Merrill and Quattro users if Sigma and Adobe could work together to bring X3F 
compatibility to Lightroom/ACR. 

  Sigma Merrill vs. Sigma Quattro. 1. Signal, Noise, and Sensor Design5

�6

mailto:pservice@mac.com
http://philservice.typepad.com/f_optimum/2016/02/sigma-merrill-vs-sigma-quattro-1-signal-noise-and-sensor-design.html


© 2016 Phil Service (pservice@mac.com) Last revised:  3 March 2016

Appendix 1 
Camera and Processing Settings 
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Table 1.  Scene 1 - Volcanic Outcrop.  ISO 100, f/5.6, 1/320 sec, Daylight/Sunlight

DP1M dp1Q

SPP 6.3.1 Exposure -0.7 +0.4

Shadow +2.0 +2.0

Highlight +2.0 –

X3 Fill Light +0.4 +0.2

ACR Exposure +0.25 –

Smart Sharpen - Large Amount 150 100

Radius 0.3 0.2

Smart Sharpen - Small Amount 100 125

Radius 0.3 0.2

Table 2.  Scene 2 - Dead Juniper.  ISO 100, f/8, 1/100 sec, AWB/Sunlight

DP1M dp1Q

SPP 6.3.1 Exposure -1.2 -0.3

Shadow +2.0 +2.0

Highlight +2.0 –

Saturation +0.6 +0.2

X3 Fill Light +0.6 +0.5

ACR Exposure – +0.15

Smart Sharpen - Large Amount 100 100

Radius 0.3 0.2

Smart Sharpen - Small Amount 150 100

Radius 0.3 0.2
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Table 4.  Scene 4 - Lichen and Moss.  ISO 100, f/8, AWB/Sunlight

DP1M dp1Q

Camera Shutter 1/10 1/6

SPP 6.3.1 Exposure -0.8 -0.2

Highlight +2.0 -2.0

X3 Fill Light +0.2 +0.3

ACR Exposure +0.3 +0.35

Smart Sharpen - Large Amount 200 100

Radius 0.8 0.2

Smart Sharpen - Small Amount 100 75

Radius 0.3 0.3

Table 3.  Scene 3 - Prickly Pear.  ISO 100, f/8, Daylight/Sunlight

DP1M dp1Q

Camera Shutter 1/30 1/25

SPP 6.3.1 Exposure -0.4 –

Shadow +2.0 +1.0

Highlight +2.0 –

X3 Fill Light +0.2 +0.2

ACR Exposure +0.25 +0.25

Vibrance +20 +20

Saturation +20 +20

Smart Sharpen - Large Amount 200 80

Radius 0.2 0.2

Smart Sharpen - Small Amount 80 60

Radius 0.2 0.3
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Table 5.  Scene 5 - Boulders.  ISO 100, f/8, 1/160 sec, Daylight/Sunlight

DP2M dp2Q

SPP 6.3.1 Exposure -0.6 -0.3

Shadow +2.0 +2.0

Highlight +1.2 –

X3 Fill Light +0.2 +0.3

ACR Exposure +0.35 +0.15

Saturation +13 +20

Smart Sharpen - Large Amount 200 75

Radius 0.3 0.2

Smart Sharpen - Small Amount 75 100

Radius 0.2 0.2

Table 6.  Scene 6 - Juniper.  ISO 100, f/4, 1/800 sec, Daylight/Sunlight

DP2M dp2Q

SPP 6.3.1 Exposure -0.7 -0.3

Shadow +2.0 +2.0

Highlight +1.2 –

X3 Fill Light +0.3 +0.6

ACR Exposure +0.05 -0.10

Saturation +5 +20

Smart Sharpen - Large Amount 100 50

Radius 0.2 0.3

Smart Sharpen - Small Amount 50 100

Radius 0.2 0.2
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Appendix 2 
Key to Images and Cameras 

DP1M: A, D, F, G, I, K, N, O 

dp1Q: B, C, E, H, J, L, M, P 

DP2M R, S, U, X 

dp2Q Q, T, V, W 

�10

mailto:pservice@mac.com

