
Advanced Exposure for RAW – Capturing Maximum Image Detail with Minimum Noise 

RAW image capture has opened new opportunities for digital photographers to capture and preserve image 

detail that could not be preserved in processed JPEG images. In addition, new exposure techniques have been 

discovered that take advantage of the ability of the RAW file to preserve image detail in areas that would appear 

overexposed in JPEGs. This technique allows the image data to be “pushed to the right” which improves the 

signal to noise ratio.  Once these images are corrected in the RAW decoder, these seemingly blown-out 

highlights can be recovered, while noise is correspondingly reduced.  

This opportunity arises due to the way data from the image sensor is stored.  Digital camera image sensors 

capture data in a linear fashion.  When brightness data is converted to digital bits, most of the image data is 

captured in “top” bits, which correspond to the highlight areas of the histogram. Fully half of the total image 

data is used to record the values from the brightest portion of the image. A quarter of the image data is used to 

record values from the next brightest segment, and so on.  This means that the darkest segment of the image, the 

bottom 20%, is recorded using only 1/32 of the total image data.   

Since very few bits are devoted to the image data from 

dark areas, random errors (noise) in these bits have a 

very large effect on image appearance.  As a result, the 

signal to noise ratio in the dark areas may be poor. 

This can be easily verified by looking at the dark areas 

of a digital image in your software. Magnify this area 

and increase the exposure to make the signal variations 

(noise) more visible. You will see that the dark pixels 

are hiding a large amount of noise. 

Take a nicely exposed image (Figure 1).  The image data is 

nicely clustered around the center of the exposure histogram 

(Figure 2).  As a result, most of the image detail is represented 

by a small part of the image data.   As much as half of the 

available information the image could have contained is 

essentially wasted. In addition, this image will have more 

noise in the low luminance areas than necessary.  



To minimize noise in digital images, the exposure should be 

increased so that the image data is clustered to the right end of the 

histogram.  Push the exposure as far right as you can without 

blowing out your highlights. (Figure 3). This is called “expose to the 

right” or “ETTR”.  More light is required to achieve this level of 

exposure, so exposure time and/or f-stop must be changed as needed. 

Using the DKC-Pro, you will want to expose so that the difference 

between patch 1 and patch 2 is nearly eliminated.  In some scenes, 

the exposure can be pushed until patch 2 and patch 3 appear nearly 

identical in brightness, as shown in the following sequence of 

illustrations. 

Here is how this process should appear when you set up your 

exposure using the DKC-Pro.  These three images of the DKC-

Pro were shot with a Canon 1DM4 in Program mode, ISO 400 f 

8, 1/500 in daylight with high thin clouds.  The resulting color 

temperature was approximately 5400 degrees Kelvin.  

The resulting histogram after importing the RAW file into 

Lightroom 3 is shown as an inset in each image.   Figure 4 is 

normally exposed, and Figures 5 and 6 are 1 and 2 full stops 

overexposed, respectively. 

Notice the distribution of the image luminance data on the 

corresponding histograms.  In the normally exposed image, the 

data are spread out across the entire x axis.  The 6-step grayscale  

reveals a distinct lightness step between the white patch (patch 1) 

and the lightest gray patch (patch 2).  

In the 1-stop overexposed shot the luminance data are crowded to 

the right, and highlight clipping affects the brightest areas.  The 

lightness step between patch 1 and patch 2 is minimal, indicating 

overexposure.   

In the 2-stop overexposed shot the luminance data are even more 

severely crowded to the right, and highlight clipping affects a 

large proportion of the image.  The lightness step between patch 1  

and patch 2 is nearly invisible, and patch 2 and patch 3 are almost 

the same lightness, indicating the image is strongly overexposed. 

Advocates of the “ETTR” exposure technique recommend 

exposure settings of at least one stop overexposure, and some 



suggest that highlight data may still be recovered from images that appear to be 2 stops overexposed. 

This technique has a larger effect on images where the average luminance is low (Figure 4). Here the image 

data are mostly to the left (Figure 5).  The potential gains in signal-to-noise ration are larger here. 

 

Images with a lot of bright areas (Figure 6) where the image data are already clustered to the right (Figure 7) 

will not benefit as much from this technique. Signal-to-noise ration may be more than acceptable, so that the 

benefits of “ETTR” will be small. 

 
Some experts in this topic point out that the camera histogram display does not reflect the RAW file contents - 

the camera actually displays a JPEG version of the RAW file.  Therefore, the resulting histogram is not a true 



representation of the available exposure latitude from the RAW image sensor. For this reason, the ETTR 

technique may require pushing the exposure past the point where some of the highlights “appear” to be blown, 

because these “blown” highlights can be later recovered by the RAW file processor. It may be useful to create 

a preset using the image processing software that is applied to all RAW files where ETTR has been used.  The 

preset would adjust the exposure at the time of image import, so that the preview of the image has a normal 

appearance.  

One important lesson here is that the histogram display on certain digital cameras is not useful in predicting the 

best exposure settings when using the ETTR technique for RAW files.  As always, exposure bracketing is 

recommended to ensure optimal results.  Experiment and have fun! 

The payback from this technique increases as the propensity for noise in your images increases. In brightly lit 

shots using low ISO settings, there may not be much benefit. However, for cameras with noisy sensors, or for 

shooting in low light and or high ISO, this technique would be peculiarly valuable. For more information on 

these topics visit: 

www.photoshopcafe.com or www.digitalphotopro.com  
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