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Getting a satisfactory image means getting the exposure right. An underexposed image 
will look dark and flat, whereas an overexposed image will look bright and washed out. 
Too little exposure will lose detail in the shadows and too much exposure will lose detail 
in the highlights. 
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Exposure
• Exposure Value = EV

– A measure of the amount 
of light captured and 
recorded by the camera.

• EV depends on
– Aperture: How much 

light can enter your 
camera?

– Shutter speed: How long 
will your camera expose 
on that light?

– ISO: How sensitive is 
your film or detector?

ISO

Aperture Shutter

Amount of 
noise

Depth of field Sharp or 
motion blur?

Exposure is often illustrated as a triangle, showing there are 3 settings which can affect 
the exposure of an image. The exposure value, EV, represents the amount of light 
captured and recorded by the camera, and this is affected by the following 3 settings:

• The aperture controls how much light enters the camera. The bigger the hole, the 
more light.

• The shutter speed controls how long the light is allowed to build up for.

• Finally, the ISO determines how sensitive the film or detector is to the light, in other 
words it controls how the camera reacts to a certain amount of light.
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Exposure
• Exposure Value = EV

– Changes by 1 stop when 
exposure doubled.

• Shutter Speed
– 1/4s  1/2s  1s  2s  4s
– Controls motion blur

• Aperture
– f4  f5.6  f8  f11  f16
– Controls depth of field

• ISO
– 200  400  800  1600
– Affects noise level.

Shutter Aperture ISO

1/125th s f/8 200
1/250th s f/5.6 200
1/500th s f/4 200
1/1000th s f/2.8 200
1/2000th s f/2.8 400
1/125th s f/8 200
1/60th s f/11 200
1/30th s f/16 200
1/15th s f/22 200
1/60th s f/22 800

Imagine the camera is a rain gauge. Water is falling from the sky and you are collecting the water in a 
bucket. The aperture controls the size of the hole at the top of the bucket through which the rain is 
allowed to fall. The shutter speed represents the length of time you leave the bucket out in the rain before 
measuring the depth of the water. The ISO setting is like the width of the bucket. When given the same 
amount of water, a narrower bucket fills up to a greater depth. The EV value represents your depth 
measurement as a function of how much rain has actually fallen.

All the exposure settings shown in this slide result in the same exposure value but will result in different 
effects:

• The shutter speed can be used to freeze action or create a motion blur effect. The 1/2000th second 
exposure could freeze a water splash, but the 1/30th second exposure could show camera shake.

• The aperture can be used to control the depth of field. The f/2.8 exposures will have a very small depth 
of field, but in the f/22 exposures much more will be in focus.

• The ISO value effects the noise level (and can also affect the colour matching). A low ISO setting (~200 
or less) will result in low noise and strong colours but a high ISO setting (~800 or more, depending on 
your camera) will create a noisy image with weak colours. The noise filter in Photoshop can counter 
some of the noise, at the expense of image sharpness.

Often an exposure is a compromise between depth of field, avoiding camera shake and noise. If you a 
stuck using a long lens in poor light, and your lens doesn’t have a large aperture (or you don’t want to 
compromise the depth of field) raising the ISO will improve your shot (since a well-focussed, sharp but 
noisy image is better than one spoiled by camera shake).

NOTE: A good way to reduce camera shake in a shot is to deliberately set a fast shutter speed. Set your 
camera into “S” (or “Tv”) mode or “M” mode and set the shutter speed to a value greater than the focal 
length of your lens (e.g. for a 200mm lens set the shutter speed faster than 1/200th second). In “S” mode, 
your camera will adjust the aperture to achieve the best exposure, and (in an “auto ISO” mode) it may also 
adjust the ISO setting. If a correct exposure cannot be achieved, the camera will underexpose the shot to 
maintain the shutter speed selected, and an underexposed shot is better than a well-exposed shot spoiled 
by camera shake.
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Aperture Size: The f number

Infinity Focal length, f

f / 4

Depth of field

Here we discuss the meaning of the “f” number associated with the aperture setting.

You can control the amount of light entering the camera by stopping down the lens and 
changing the size of the hole (also known as the aperture). The f number is the size of 
the hole as a fraction of the focal length. This is why the hole gets smaller as the number 
gets bigger. It also explains why it is easier to find wide angle lenses with a smaller f 
number than telephoto lenses. An f/4 lens with a focal length of 500mm will be 10 times 
larger (and use 100 times more glass) than an f/4 lens with a focal length of 50mm.
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Aperture Size: The f number

Infinity Focal length, f

f / 8

Depth of field

Narrowing down the hole also narrows down the angle of the cone, which increases the 
depth of focus.

NOTE: Most lenses give their best image quality when stopped down from their 
maximum aperture by 2 stops. So an f/2 lens would work best around f/4 and an f/4 lens 
would work best around f/8. The reason for this is that the centre of a lens usually gives 
the best image quality, and by narrowing the aperture you use just the centre. However, 
the image resolution increases with the size of the aperture, so if you reduce the 
aperture too much your images may start to look a little fuzzy. 2 stops down is the best 
compromise between the two effects.
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Dodging 
and 

Burning

Darken

Brighten

You can vary the exposure locally over different parts of a scene using one of two 
techniques:

• Dodging used to be a darkroom technique where you blocked the light reaching part 
of a print to give it a shorter exposure, and since making the print was part of a 
negative-to-positive process, this lightened the print.
Dodging is now a Photoshop technique used to brighten selected parts of an image.

• Burning used to be the darkroom technique where you allowed extra light to reach 
part of a print to give it a longer exposure and darken it.
Burning is now a Photoshop technique used to darken selected parts of an image.
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Depth of Field

The aperture can be used to control the depth of field, as well as the exposure. Why is 
depth of field important?

• Selecting a small aperture (such as f/11, f/16 or f/22) results in a long depth of field, 
which can help lead a viewer into a scene, showing foreground and background in 
sharp focus. This is useful for landscape shots.

• Selecting a wider aperture (such as f/2, f/2.8 or f/4) can emphasise a subject while 
throwing any distracting background out of focus.

Remember that small apertures can lead to fuzzy images. If you try an image a very 
smaller aperture, such as f/32, you will have a great depth of field but the whole field 
will be equally fuzzy.

NOTE: A pin-hole lens is an extreme example of a very small aperture. With a pin-hole 
lens you can have an insect 3cm from your lens and a mountain 30km from your lens in 
focus in the same shot, but they will both look fuzzy.
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Focus (wide aperture)

f/5.6

f/5.6

This graphic shows how the focal length at a wide aperture varies with focal length. The 
longer lens has a narrower focal length. You might be able to get the golfer and the trees 
in focus at f/5.6 with a wide-angle lens, but with a longer lens only the golfer will be in 
focus. If the trees are distracting that could be a good thing.
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Focus (narrow aperture)

f/11

f/11

This graphic shows how the focal length at a narrow aperture varies with focal length. 
When the aperture is narrowed, say to f/11, the depth of field increases. The depth of 
field is still greater with the wide-angle lens than with a longer lens. Now the wide angle 
lens can reach the mountains, but the longer lens may still struggle with the trees.
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Focus (hyperfocal)

f/11

f/11

InfinityHyperfocal
distance

Hyperfocal
distance

Suppose you want to create the maximum depth of field, going all the way from a point 
in the foreground to infinity. Selecting a narrow aperture will help you do that, but where 
do you actually set the focus? The hyperfocal distance is the focus point for a particular 
aperture which gives you maximum depth of field all the way to infinity when you focus 
on it. A rule of thumb is to focus about 1/3 of the way into a scene to get the maximum 
depth of field. You can see here that the hyperfocal point for the wide lens is just beyond 
the golfer. (You have a choice, and if your main subject is close to the hyperfocal distance 
it may be easier just to focus on the main subject.)

A long lens still has a hyperfocal distance, but it is less relevant because it makes little 
difference when shooting subjects close to infinity.
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Focus (macro)

f/11

f/11

Depth of field reduces dramatically at close focusing distances, which can pose a 
problem for macro photography. It will be easier to keep your subject in focus with a 
wider focal length and a narrower aperture. The advice about focusing 1/3 into a scene 
is still relevant for macro photography.

An extremely narrow depth of field can be both a problem and an opportunity. The 
problem may be that you can’t photograph an insect or a flower and keep all the 
interesting parts in focus. But there is an opportunity for creative effects. An image of a 
flower with a sharp centre and out of focus petals can look dramatic.

Note that some people overcome the depth of field problem by making a “focus stack”. 
Take a series of images (on a tripod) with the focus setting changed by a small amount 
each time. If you are lucky, this series of images can be blended by Photoshop to make 
one image with a much larger depth of field.
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