
HISTOGRAMS 
Roy Killen, APSEM, EFIAP, GMPSA 

These notes are a basic introduction to using histograms to guide image capture and 
image processing. 

What are histograms? 
Histograms are graphs that show what proportion of items in a collection fall into each 
of several categories. 
For example, imagine we can a collection of coloured balls and there were four 
different colours - blue, green, red and brown.  

We could count the balls of each colour and show those numbers on a graph like this: 

This graph enables us to quickly see the relative number of balls of each colour. 
This is the basic idea behind histograms. Categories are defined, the number of items 
in each category is counted, and either those numbers or the proportions are shown 
on a bar graph.  
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For photographic images, histograms show what proportion of pixels in an image are 
at each of the possible levels of luminosity. That is, what proportion of pixels fall within 
each of the possible tonal values in the image. 
Consider this very simple example of an image in 
which there are just two tones, black and white. 
If 10% of the pixels in this image are black and 90% 
of the pixels are white we could represent those 
tonal values on a histogram like this: 

 

If we now consider an image in which there are four 
different tonal values - black (10%), dark grey (2 %), 
light grey 5% and white (83%) the image and its 
corresponding histogram could look like this: 

If we have an 8-bit greyscale photographic image there will be 256 possible grey 
tones in the image - ranging from pure black to pure white. 
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The tones in this image can be represented on a histogram like this: 

The important features of the histogram are shown in the following diagram: 
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Tonal range 
The difference between an image’s darkest pixel and its lightest pixel is referred to as 
the TONAL RANGE of the image. 
When the darkest pixel is pure black and the lightest pixel is pure white the image has 
FULL TONAL RANGE.  
Many images “from the camera” have limited tonal range and can be improved by 
tonal range adjustments. There are many ways of doing this in programs such as 
Photoshop and several ways will be explained in these notes. Whatever method you 
use to adjust the tonal range, histograms can be a useful guide for the process. 

Basic uses of histograms 
Histograms can be used in-camera as a guide to exposure and they can be used 
during post-capture processing as a guide to adjusting anything that effects the tonal 
values in the image - exposure, white point, black point, shadows, highlights, contrast, 
colour balance, and so on.  

Using the histogram display on your camera 
When you capture an image (either as a RAW file or as a JPG file) the camera 
produces a JPG preview of the image to display on the screen. If you set the camera 
to display a histogram, it will display the histogram of that preview. The method of 
displaying the histogram and the options you have will depend on your camera 
make/model.  
The display may look like this, for example: 
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On a different camera the histogram display might look like this: 

In the above example, you might view the histogram and decide that the image was 
under-exposed. If so, you could force the camera to increase the exposure by 
adjusting the exposure compensation: 
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Taking the image again with the exposure increased by 1 stop would produce the 
following on-camera histogram: 

 If you decreased the exposure by 1 stop (from the original exposure) you would see 
this histogram: 
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It is important to remember that the histogram of the on-camera preview is just an 
approximate guide to the exposure and it will not be identical to the histogram you 
will see when you open the image in Photoshop (or some other image editor). This 
point is illustrated in the following images that show both the Photoshop histograms 
(black on white) and the in-camera histograms (white on black) for the three different 
exposures referred to on the previous page. (Note: The histograms below are for the 
complete image not just for the cropped section that is shown below.) 

Unadjusted exposure. 

Exposure reduced by 1-stop. 
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Exposure increased by 1-stop. 

Displaying the histogram in Photoshop 
The Histogram palette in Photoshop can be 
displayed by selecting Window>Histogram 
from the menu. 
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I will use this image of an American avocet to explain some of the options you have 
for displaying histograms in Photoshop. 

First, from the “Channel” drop down list in the Histogram palette you can choose to 
have the Histogram show the average luminance of the three colour channels or 
‘luminosity’ which is closer to how the human eye perceives brightness. 
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The option of RGB or Luminosity will be a personal choice but since the Histogram 
will only ever be a guide I usually prefer to have it display the “Luminosity’ values. 

Next, you can choose to have the Histogram displayed as a single graph of the overall 
Luminosity (or average RGB values) or you can have that plus a display of the separate 
Red, Green and Blue channel information. You make these selections from the small 
drop-down menu at the top right of the Histogram palette. 

 

Note: Regardless of whether you have selected “Luminosity” or “RGB” for the main 
histogram the individual Red, Green and Blue displays will be the same. They are 
always the luminance values of those individual channels. 
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What is an ideal histogram? 
Images that are correctly exposed (or appropriately adjusted) do NOT all have the 
same shaped histogram. There is no ‘ideal’ or ‘perfect’ histogram. The histogram is 
simply a guide that will help you to analyse your image and decide how to adjust it to 
achieve the result that you want. 
Here are some examples of images that, because of their content, have very different 
histograms. 

As you would expect, the overall luminosity histogram shows more pixels towards the 
‘bright’ end of the histogram than towards the ‘dark’ end - as do the individual Red, 
Green and Blue channels. 
The histogram shows that a small proportion of the pixels are very close the ‘white’ 
and you would expect that most of those pixels would be in the collar of the 
pheasant.  
The histogram also shows a small number of pixels that are close to ‘black’ and they 
are probably mainly on the neck of the pheasant.  
The individual RGB histograms show, as expected, that there are more red pixels than 
green and more green pixels than blue. 
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 Before looking at the histogram for this image you should be able to see that overall 
it will have more dark pixels than light pixels, and that the red pixels will be 
distributed across all of the tonal range.  
The spike at the extreme right of the red channel histogram show that in the brightest 
area of the sun some of the red pixels are over-exposed. 

Displaying a histogram for only part of an image 
If you select part of an image 
(with any of the selection tools 
or techniques) the histogram 
will display the tonal values in 
that selection rather than the 
tonal values for the whole 
image. 
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Histogram palette “Source” option 
Immediately below the histogram there is a “Source” window that lets you select 
between three options as the source of information for the histogram. 

Entire image: This is the default and it will be your only choice if the image has 
only one layer. If your image has multiple layers the “Entire image” option will 
display the histogram for the image will all adjustments applied - that is, the image 
as you are currently seeing it on the screen. 

Selected layer: If your image has multiple layers, you can display the histograms 
for individual image layers. If the selected layer is an adjustment layer (such as a 
Curves layer) the histogram will be empty because adjustment layers do not 
contain any pixels. 

Adjustment composite: If you add an adjustment layer and select this option for 
the histogram it will display both the original histogram (grey) and the histogram 
for the adjusted image (Black). 
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Here is an example: 

If I apply a Curves adjustment layer the image and the histograms will change: 
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Showing the Adjusted Composite view can be a useful way of checking that an 
adjustment is modifying the tonal values in the image in the way that you want it to. 

Changing the tonal values in images 
Almost any adjustment that you make to an image in Photoshop will make some 
difference to the tonal values in the image (and alter the histogram).  The most 
frequent ways in which you will deliberately change the overall (global) tonal values in 
an image are: 

Exposure adjustment layer. This will have a similar effect to making an exposure 
compensation adjustment  in the camera. 

Brightness/Contrast adjustment layer. This allows you to independently adjust 
the bright and contrast globally (across the whole image).  

Level adjustment layer. This allows you to adjust the ‘end points’ of the histogram 
- set a new black point and white point - and adjust the overall contrast of the 
image. 

Curves adjustment layer. This allows you to adjust the black point and white 
point and to increase or decease the brightness of any other tones in the image. 
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Shadows/Highlights adjustment. This allows you to adjust the brightness of a 
selected range of dark tones and a selected range of light tones in an image. 

Other tools and techniques can be used for making localised tonal adjustments 
(changes that effect only parts of an image rather than the whole image). These 
techniques are discussed elsewhere. 

If an image is obviously over-exposed you could try to correct this with an Exposure 
adjustment layer: 

In this original image, the peak in the histogram that is at the extreme right 
corresponds to the very bright (over-exposed) areas of the image.  
Reducing the overall exposure (in this case with an Exposure adjustment layer) moves 
the histogram to the left (away from the extreme right hand side) so that the brightest 
pixels in the image are now ‘almost white’ rather than being over-exposed. 
However, you will notice that the darkest pixels are now pushed up against the 
extreme left of the histogram indicating that some areas of the image are now very 
dark and possibly under-exposed.  
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If this image was originally under-exposed, the correction with the Exposure 
adjustment layer would shift the histogram to the right. 

One of the most useful ways of making 
simple exposure corrections is with a 
Levels adjustment.  This can be 
applied directly to an image by selecting 
Levels from the menu: 

However, it is far better to apply a Levels 
adjustment layer as this does not directly 
alter any of the pixels in the image and 
these adjustments can easily be fine-tuned 
or removed. 
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Consider this example and note that the histogram for this image shows that is has no 
detectable pixels at the extremes of white or black. 

   
Note: Here I have chosen RGB (rather than luminosity) in the Channel selection area 
because the histogram that will automatically display when I add a Levels adjustment 
layer will display these RGB values. 
When I add a Levels adjustment layer, I can do three things: 

Set a new black point (the new brightness level that will be totally black). 
Set a new white point (the new brightness level that will be totally white). 
Set a new value for the mid-tone to brighten or darken the image. 
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To make these adjustments I move the sliders (the small triangles) in the Levels 
dialogue box. 

Notice that there is a bar below the histogram that shows a gradient from total black 
to total white. The slider on the extreme left of the histogram alters the black point of 
the image. If you move it inwards (to the right) the shade of grey immediately below 
and any shade darker than it (on the gradient bar) will become black. 
If you move the right hand slider inwards (to the left) the shade that appears directly 
below it (and any brighter shades) will be forced to white. 
If you adjust both of these sliders until they corresponded to the extremes of the 
histogram you will ‘stretch’ the existing range of tonal values in the image from 
whatever they were originally to to full range of tones from black to white. One effect 
of this is to increased the contrast in the image. 
The figure above shows that I have moved the two end sliders further into the 
histogram, past its end points. This increases the contrast even more but it also 
introduces ‘clipping’. Some shades of dark grey in the original image have been 
forced to be black and some shades of light grey have been forced to be white.  
You can see which pixels in the image are clipping by hiding down the Alt key 
(Windows) or the Option key (Mac) as you move the sliders. If the image is fully white 
as you drag the black point slider then no clipping has occurred. If colours start to 
appear this indicates which dark pixels are clipping. If the image is fully black as you 
drag the white point slider then no clipping is occurring. As colours appear they 
indicate which bright pixels are clipping. In each case, the colours that appear 
indicate which of the red, green or blue colour channels are clipping. Sometimes you 
will deliberately cause clipping to get the level of contrast that you want. 
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Moving the mid-tone slider changes the brightness of the image. If you move this 
slider to the left, the tone immediately below the slider on the black-to-white gradient 
bar, becomes the new mid-grey (128 on the 0-255 scale) and all tones are lightened 
(with the greatest effect being in the mid-tones as the end points of the histogram are 
not changing. If you move the slider to the right, a tone that was previously brighter 
than 128 becomes the new 128 so the image gets darker. 
Returning to the previous example, the cheetah image - if I select “Adjustment 
Composite” as the Source for the histogram you can see how the changes shown on 
the previous page alter the tonal distribution in the image: 

Recall that the grey area of the histogram is the original tonal distribution and the 
black area of the histogram is the new tonal distribution (after the Levels adjustment). 
You can see that the image now has some pixels that are totally black and others that 
are totally white, and that the histogram has moved slightly to the right.  A comparison 
of the original and adjusted images is shown on the next page. 
The adjustments I made here are rather extreme (to illustrate the effect). In general 
you should be not simply move the black and white point sliders to the edges of the 
histogram without carefully observing what effect this is having on the image. 

Images of scenes that are naturally ‘soft” (such as  foggy or misty scenes) will probably 
not have any fully black or fully white pixels. Forcing some pixels to be black or white 
might destroy the feel of the original scene. 

The Levels adjustment is quite a powerful tool. Although it is basically just a means of 
adjusting the contrast and brightness of an image it is much more useful and flexible 
than the Brightness/Contrast adjustment.   
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Image before adjustment. 

Image after Levels adjustment. 
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Tonal adjustments with Curves 
Curves adjustments can be selected from the menu but, as always, it is better to apply 
Curves with an adjustment layer. With Curves you can make the same basic contrast 
and brightness adjustments that you can make with Levels, but you have much more 
control and you can do may more things with Curves.  
When a Curves adjustment layer is added to an image it opens a Curves palette that 
looks like this: 

The gradient across the bottom of the graph shows the “input” - the possible tones in 
the image. The histogram shows how those tones are distributed in the image (in this 
case, more dark tones than light tones). 
The gradient on the left represents the “output” - the tones that will be in the image 
after we make the Curves adjustment. 
The diagonal line (which we will later turn into a curve) shows how the tones from the 
“input” are ‘mapped’ (or changed) into output tones. Because this is currently a 
straight line, the output tones are the same as the input tones. 
By moving the sliders just below the histogram we can determine what input tone 
gets mapped to total black in the output and what input tone gets mapped to total 
white in the output.  This is similar to what we can achieve by adjusting the black and 
white sliders in a Levels adjustment. 
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If we move the left hand input slider to the right then 
tones that are not totally black will be forced to be black.  

 

If we move the 
right hand input 
slider to the left 
then tones that 
are not totally 
white will be 
forced to be 
white.  

Notice how the input and output values are shown near the bottom left of the 
histogram. These values change depending on whether you click on the black or 
white slider triangle. 
With the adjustments made above, the curve remains a straight-line because we have 
adjusted only the end points, and it looks like this. 
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 With a Curves adjustment, there is no slider corresponding to the mid-tone slider in 
Levels - instead we have something much more powerful. We can select any point on 
the curve (the original straight line) and drag it up/down and left/right to create 
precisely the input-to-output ‘map’ that we want. This gives a great deal of control 
over how we alter different tonal regions in the image. This will be illustrated with a 
fairly simple image. 
Before making any adjustments, consider what we might want to achieve - some 
overall increase in brightness without making the body of the bird too bright. So we 
need a curve that will brighten the mid-tones much more than the darker tones.  
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This Curves adjustment will alter the histogram as follows: 

The effect on the image is: 
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Using a Shadows/Highlights adjustment to selectively 
alter exposure. 
The following image has obvious exposure problems - the eagle is far too dark and 
the reflections on the water are too bright. 

A Shadows/Highlight adjustment of the shadows only would make the following 
difference to the histogram: 
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The image now has better detail in the eagle but the reflections in the water are still 
too bright. 

A Shadows/Highlight adjustment of the highlights (keeping the previous shadows 
adjustment) would make the following difference to the histogram: 
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The final image is: 

Altering exposure with layer blend modes 
The techniques described so far are all relatively straightforward but they are not 
necessarily going to give the results you want for all images. The next technique 
involves three simple steps: 

1. Duplicate the image layer. 
2. Change the blending mode of the duplicate layer to achieve approximately 

the required change in exposure. 
3. Reduce the opacity of the duplicate layer to fine-tune the exposure adjustment. 

Note: Layer blending modes control the way a layer modifies (or interacts with) the 
layers below it. I go into details of blending modes elsewhere but for now all you 
need to remember is that there is a group of blend modes that darken the underlying 
image (Darken, Multiply, Colour Burn, Linear Burn and Darker Colour), a group of 
blending modes that lighten the underlying image (Lighten, Screen, Colour Dodge, 
Linear Dodge and Lighter Colour) and a group of blending modes that add contrast 
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to the underlying image (Overlay, Soft Light, Hard Light, Vivid Light, Linear Light, Pin 
Light and Hard Mix).  
The following image would benefit from a a slight reduction in brightness and an 
increase in contrast. I can achieve this by duplicating the image layer, changing the 
blending mode to ‘multiply’ and reducing the opacity of that layer to around 80%. 
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The result is more contrast in the mountains and more detail in the ice in the 
foreground. 

A similar result could be achieved by using the Linear Burn blending mode and 
reducing the opacity of that layer to around 60%. 
Tip: You can change the blending mode of a layer by clicking on the arrow in the 
blending mode box and selecting the blending mode you want. However, if you want 
to experiment with different blending modes it is much easier to do this: 

• Select any of the ‘selection’ tools - for example, the Rectangular Marque tool. 
• Hold down the shift key on your keyboard and then press the + key. This will let 

you cycle through the full range of blending modes. To change the direction in 
which you cycle through the blending modes use the - key. 

If you practise using the above techniques on a selection of your own images you will 
soon get used to using the histogram as a guide to correcting exposure. 
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Using histograms in Adobe Camera Raw (ACR) 
When you open an image in ACR the basic adjustment panel will appear and there 
will be a histogram in the top right of the screen. For Version 9.10 of ACR the screen 
will look like this: 

 

The available adjustments will be: 

Note: On earlier versions of ACR some of 
the sliders had different names. 
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The histogram shows all three channels (red, green and blue) simultaneously, like this: 

The yellow areas represent overlapping red and green channels, the cyan areas 
represent overlapping green and blue channels, the magenta areas represent 
overlapping red and blue channels and the white areas represent overlapping red, 
green and blue channels. 
The small triangles in the top corners will change from black to a colour to indicate 
when clipping of that channel (or combination of channels) is occurring. 
The tonal controls that are available have the following basic functions and you can 
see the effects of moving the sliders by watching the histogram (as well as the image): 

Exposure: Alters the overall brightness of the image - much like the exposure 
compensation control on a camera or an exposure adjustment in Photoshop. 
Contrast: Alters the contrast of the mid-tones in the image without having much 
effect on the end points of the histogram. 
Highlights: Alters the highlights in the image without having much effect on the 
mid-tones or dark tones. It can be used to attempt to recover highlight detail. 
Shadows: Alters the darker tones in the image without having much effect on the 
mid-tones or lighter tones. It can be used to attempt to recover detail in shadows. 
Whites: Determines which tones in the original image are changed to white in the 
final image. Adjusting the white point can stretch the light end of the histogram to 
its extreme. (Similar to making a white point adjust with Levels in Photoshop.)   
Blacks: Determines which tones in the original image are changed to black in the 
final image. Adjusting the black point can be used to stretch the dark end of the 
histogram to its extreme. (Similar to making a black point adjust with Levels in 
Photoshop.)  If you hold down the Alt key while making Blacks or Whites 
adjustments you will be able to see which pixels are clipping. 
Clarity: Alters the mid-tone contrast in the image and can increase or decrease 
detail. It’s effect on the histogram is difficult to interpret. 
Vibrance: Alters saturation with an emphasis on the colours that originally have 
low saturation. 
Saturation: Adjusts the overall saturation of the image. 
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If the following adjustments were made to the the sample image, the result would be: 

This is probably a better result that the tonal 
adjustments made earlier using the layer 
blending modes in Photoshop. 

Note: The sliders in this Basic panel are not 
independent. You might find that you have to 
re-adjust some sliders after moving others, 
particularly sliders that effect the extremes of 
the histogram (so keep an eye on those 
triangles). 
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Tonal adjustments in Lightroom 
The tonal adjustments available in the Develop module of Lightroom are the same as 
those in Adobe Camera Raw. For example, here is an image in which the histogram 
does not extend to full black or full white and overall it has low contrast. 
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With the above adjustments, the result is: 

There is much more to learn, and the best way to learn is to experiment with your own 
images. 

If you would like to ask questions about any of the information in these notes, or make 
suggestions for improving the notes please email me. 

Roy Killen 
Email: roykillen@mac.com 
9th May, 2017. 
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