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DYNAMIC RANGE and EXPOSURE 
Roy Killen, EFIAP, GMPSA, GMAPS, APSEM 

Dynamic range 
The dynamic range in a scene is the difference in light intensity between the darkest and 
lightest areas in the scene. This range of light levels is determined by the amount if incident 
and reflected light in the various parts of the scene. Dynamic range is usually measured in 
Exposure Value (eV) units or f-stops. 


The dynamic range of a digital cameras is the difference between the lower limit of light that 
can be captured (the “blackest black”) and the upper limit of light that can be captured (the 
“whitest white”). The lowest level of light that will produce an image is determined by how 
much digital noise is generated by the sensor. The highest level of light that will produce an 
image is determined by how much light is necessary to cause the pixels to generate their 
maximum possible electrical output. The dynamic range that can be captured by a digital 
camera depends primarily on how the sensor is constructed. Dynamic range is generally 
higher for cameras that have larger pixels  (not more pixels). If you were comparing a full-
frame camera with a cropped-sensor camera that had the same number of pixels on the 
sensor, the full-frame camera would be expected to have a wider dynamic range. Many 
digital cameras have a dynamic range of less than 12 eV. Good DSLRs will have a dynamic 
range of 13 eV or greater.


The exposure challenge 
To capture an image that reproduces the full range of tonal values in a particular scene you 
need a camera that has a dynamic range at least equal to the dynamic range of that scene. 
If the dynamic range of the scene is greater than the dynamic range of the camera, three 
things are possible. Either some of the detail will be lost in the dark areas of the image, or 
some of the detail will be lost in the bright areas of the image, or both.


It is easy to tell whether or not your camera is capturing the full dynamic range of whatever 
you are photographing. You simply need to look at the histogram on the back of the 
camera. The two ends of the histogram represent the darkest and lightest brightness values 
that your camera is capable of capturing. The histogram in between represents the 
brightness values in the scene. If the histogram is touching the left end of the range this 
indicates that some parts of the scene are too dark to be captured at whatever exposure 
settings you are using. If the histogram is touching the right end of the range this indicates 
that some parts of the scene are too bright to be captured at whatever exposure settings 
you are using. By changing your exposure setting (or metering the exposure in a different 
way so that your camera’s automatic exposure is doing a different calculation you may be 
able to get appropriate exposure as in the following example. Here you can see by the 
histogram that the dynamic range of the scene is less than the dynamic range that the 
camera can capture and the overall exposure of the image seems “correct”.
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In the next image the dynamic range of the scene is very close to the dynamic range that 
the camera was capable of capturing. When the image was 
opened in photoshop, the histogram looked like this:





The brightest part of the scene 
(highlighted in green) was not 
clipped but its RGB values where 
R=252, G=252 and B=253. The 
darkest part of the scene 
(highlighted in red) had RGB 
values of R=14, G=12, B=9. For all 
practical purposes, the camera 
had captured the complete range 
of tones in the scene, so again the 
exposure was “correct”.
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You cannot assume that the camera will always do a great job with automatic exposure. In 
fact, for the previous image I had set the exposure compensation to +1/2eV to compensate 
for the fact that in scenes with lots of bright areas (such as snow) the automatic exposure is 
likely to give slight under-exposure.


No matter how good the dynamic range of your camera is, there will be some situations 
where the dynamic range of the scene is greater than the dynamic range that your camera 
is capable of capturing. A typical example is a scene such as this:


I do not know what the difference was between the brightest and darkest areas of this 
scene, but it was certainly more than the range of brightness values that could be captured 
by the camera in a single image. It was inevitable that the brightest areas would be over-
exposed and the darkest areas would be under-exposed if the camera’s automatic 
exposure simple took an average reading of the light levels across the screen. You can see 
that both ends of the histogram are pushed up against the end points:


In situations such as this, the first thing to consider is “does it matter”? For the image 
above the answer is probably “no” because we are expecting the sun to be brighter than 
the brightest light that can be captured by the camera and the lack of detail in the shadows 
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simply adds to the mood of the captured image. In other words, the captured image is a 
satisfactory representation of the scene as it I saw it.


When your camera is not capable of recording the full dynamic range of the scene you are 
photographing, or the exposure is incorrect, the following problems can occur:


1. In dark areas of the scene, the small signal produced by the low levels of light may be 
approximately the same magnitude as the random noise generated by the pixels in that 
area. 


2. Areas that are too bright simply cannot be recorded by the camera. So over-exposure 
can cause the bright areas to turn white and have no detail. The highlights are said to 
be “clipped” and individual colour channels may become saturated. 


3. An inappropriate exposure setting can result in the camera recording a range of tones 
that is less that its possible dynamic range. When this is “corrected” in post-processing 
the image may contain disproportionately fewer dark tones than light tones. 


EXPOSURE STRATEGIES 
Essentially there are three possible exposure strategies, each aimed at compensating for 
one of the basic issues listed above.


Strategy 1: Expose to the right (to minimise noise in dark tones). 
To use this strategy, the exposure (in camera) is increased so that the histogram moves as 
far to the right as possible without clipping the highlights. When the RAW file is processed, 
the exposure can be reduced to get it back to the correct value for the mid-tones - at the 
same time keeping the lightest pixels in the image at or near absolute white.


Why do this? 
• To maximises the range of tones recorded, particularly in scenes that have large dark 

(shadow) areas.


• When the exposure is reduced during RAW conversion noise is minimised because 
lighter tones (with less noise) get darkened.


What are the disadvantages of this strategy? 
• Some of the highlights (perhaps in individual colour channels) may get clipped. You 

need to inspect the colour histogram on the camera to avoid this.


• To achieve the increased exposure it might be necessary to use a slower shutter speed 
or a higher ISO than is desirable.
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Note: Digital sensors generate small random signals that are called “noise”. In very 
dark areas of an image the magnitude of this noise can be significant when compared 
to the magnitude of the signal create by the light producing the image. This can create 
a “noisy” image - one with unwanted speckles of light in dark areas. Even though the 
same amount of noise will also be present in bright areas of the image it will not be 
noticeable because human eyes are more sensitive to small variations of light in dark 
areas than in light areas of an image. 



Strategy 2: Slightly underexpose (to keep detail in highlights). 
To use this strategy, the exposure (in camera) is reduced perhaps by 1/2 stop and then 
exposure compensation is applied when the RAW file is being processed.


Why do this? 
• This minimises the possibility that highlights in one or more of the colour channels will 

be clipped (particularly when the scene has some very bright areas).


• Reduced exposure might enable a lower ISO to be used, thus lowering noise.


• It is generally easier to bring out detail in under-exposed areas than it is to recover 
detail in over-exposed areas (but this depends on how you do the recovery).


• Lightening dark areas can enhance colours in those areas whereas darkening light 
areas is likely to dull colours (depending on how it is done). 


• Slightly under-exposed dark areas in an image tend to be less distracting than slightly 
over-exposed areas.


What are the disadvantages of this strategy? 
• When the darker tones are lightened (to restore correct exposure) this might emphasise 

noise. (There are ways of compensating for this in programs such as Lightroom but 
they can result in some loss of detail.)


• Fewer discrete tones will be captured by the camera.


Strategy 3: Expose correctly so that no exposure compensation is 
necessary. 
Correct exposure in camera usually means that a full range of tones have been captured 
with no clipping of highlights or shadows - so no compensation is necessary during RAW 
conversion. However, there will be some scenes in which you might have a particular 
reason for not wanting to record a full range of tones (in low-light photography for example) 
and in that case ‘correct’ exposure will be a matter of your artistic intent.


Why do this? 
• So that all areas of the image have the required levels of brightness without the need 

for any exposure adjustments during RAW conversion.


What are the disadvantages of this strategy? 
• If the scene has a dynamic range greater than that which your camera can capture you 

will not be able to avoid clipping of highlights and/or shadows.


Unless you are in a situation where ‘correct’ exposure is possible, the exposure strategy 
that you decide to use will be a balancing act between the competing priorities of 
minimising noise, avoiding blown-out highlights, keeping details in the shadows, capturing 
the broadest possible range of tones, and simple convenience. In making your choices, you 
might consider these general principles:
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• Blown out highlights can look ‘natural’ in some circumstances - such as when the 
camera is pointing directly at the sun or there are strong reflections causing specular 
highlights.


• Noise in dark areas rarely looks natural.


• The greater the dynamic range in a scene, the more important it becomes to use as 
much as possible of the right hand side of the histogram.


Alternative strategies for achieving satisfactory exposure 
The techniques described above all assume you are making just one image capture and 
you are not using supplementary lighting. Other options include:


• Use fill flash or light reflectors to brighten dark areas of the scene, although this is often 
not practical.


• Use auto-exposure bracketing to record three or more images of the scene - one at as 
close as possible to ‘correct’ exposure, one or more over-exposed (to lighten the dark 
areas) and one or more under-exposed (to darken the highlights). If one of these 
images gives acceptable exposure you can use it. If none of them give acceptable 
exposure you can use various techniques (such as luminosity masking) to combine the 
images.


• Use high dynamic range (HDR) capture and processing. This is an extension of auto-
exposure bracketing. The same image is captured at several different exposures and 
the images are combined, either in specialist HDR software or in LIghtroom or 
Photoshop. 


• Capture a slightly over-exposed image, reduce the brightness of the highlights using 
the exposure control in LIghtroom or ACR (not the Recovery or Highlights or Whites 
sliders) and then recover the shadow detail in Photoshop. One effective way of 
recovering the shadow detail is with the Photoshop actions developed by Guy Gowan 
(www.guygowan.com) but you have to buy them.


• Capture an image that is as close as practical to correct exposure and then correct the 
exposure with software that is designed specifically for that purpose. An example of 
this is the Perfectly Clear plug-in for Photoshop or Lightroom that is available from 
http://www.athentech.com/products/plugins. If you don’t want to buy it, you can get 
part of this software free - it’s called Perfect Exposure and it is very good. It uses a 
series of presets that are designed to analyse and correct exposure in typical situations 
(outdoors, night, etc). Once a preset has been applied you can fine tune it with a range 
of adjustments but often you will find this is not necessary. Once the image has been 
processed in the plug-in it is returned to Photoshop (or Lightroom, depending on how 
you opened it) and you can then do further adjustments if necessary.


I am not a great fan of one-click presents for processing images but I found that the 
Perfect Exposure plug-in gave very good results for a range of images - and it’s free so 
you might as well give it a go. A few examples are shown on the following pages - in 
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http://www.athentech.com/products/plugins


each case the raw image was opened in Lightroom and one of the Perfect Exposure 
presets was applied with no further adjustments. You might like to experiment with 
Perfect Exposure as a starting point for further editing in Lightroom or Photoshop.


RAW image





One-click exposure adjustment 
in Perfect Exposure
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Under-exposed by 1eV to retain detail in light 
chest feathers.

One-click exposure adjustment in Perfect Exposure
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RAW file - accidentally under-exposed

One-click exposure adjustment in Perfect Exposure



SUMMARY 
“Correct exposure” is generally taken to be exposure that gives a wide range of tonal 
values with no clipping of highlights and no blocking in shadows (inappropriate loss of 
detail). However, there will be some situations in which you will want to capture a 
deliberately under-exposed or deliberately over-exposed image. The most common 
situations will be:


• When you are trying to achieve a particular artistic effect.


• When you under-expose to avoid clipping the highlights (with the intention of 
recovering any lost shadow detail during image processing).


• When you over-expose to capture shadow detail (with the intention of recovering any 
lost highlight detail during image processing).


The best general strategy is to check the histogram after you take an image and adjust the 
exposure so that you are capturing as many as possible of the highlights without clipping.


Please email me if you find any errors in these notes or if you want to suggest ways in 
which they could be improved. 


Roy Killen	 	 


Email: roykillen@mac.com


22nd April, 2016
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