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Camera Exposure: 
Digital cameras are very similar to film cameras when it comes to their basic 
operation. There are a few basic ideas you should understand about exposure in 
order to take better pictures.  In essence “Exposure” is the amount of light 
that the film or digital sensor is exposed to, and thus determines how light 
or dark the picture comes out.  
Ultimately the scene you are shooting will have a certain light level to it, 
and there are several factors to how your camera takes in that light and 
register it on the film or digital sensor. 
 
Aperture: 
Within the lens of your camera there is an iris shaped shield that can vary 
the amount of light allowed to pass through from the lens. The wider the 
aperture opening the more light passes through. Aperture settings are measured 
in Stops or F-Stops. While the F-Stop numbers on your camera may seem 
arbitrary, they actually represent a ratio between the lens and the diameter 
of the opening. It helps to read the F-Stop numbers as though they were 
fractions, thus higher numbers are actually smaller openings. Different lens 
(or cameras with fixed lens) will have a limit to how wide the aperture can 
open.  
 
Aperture settings greatly affect focus range and depth of field. 
 
Depth of Field: 
As you know cameras can focus (either automatically or manually) on a subject 
at a given distance. When the camera is set to focus on a specific object (or 
distance from the camera) it actually has a range in front of and behind the 
focus point that will still be in focus. This is called depth of field. Due to 
the physics of light being projected through a hole, the aperture setting on 
your camera will greatly affect the focus range in a shot.  Basically, the 
wider the aperture opening the narrow the depth of field will be. This can be 
used to your advantage for creating specific effects in a shot. Setting the 
aperture small (at the cost of slower shutter speed) you can have the subject 
in the foreground in focus as well as the background.  Likewise, by setting to 
aperture wide open, you can purposely blur the scene behind or in front of 
your subject.  Keep in mind that the depth of field is not perfectly centered 
on your subject.  The range of focus is greater behind the subject than it is 
in front of it.  
 
Shutter speed: 
In addition to the aperture your camera has a shutter that quickly opens and 
shuts to expose the film or CCD to light for a specified amount of time. The 
time settings can vary from 1/1000 of a second (or less) to a full second. 
Many cameras even have a manual setting where you can hold the shutter open as 
long as you want. Some low light and night exposures can take as long as 10 or 
20 minutes to get proper exposure.  The longer your shutter is open the more 
movement in the shot will show up as blurs in the picture. High shutter speeds 
are good for fast moving subjects (unless of course you want the effect of 
motion blur in your image). As a general rule, shutter speeds lower than 1/125 
of a second should be taken with a tripod; believe it or not at 1/60th of a 
second your breathing, heartbeat, and slight movement of your hands can cause 
the image to be blurred.    
 
ISO: 
ISO is really a term used to describe the light sensitivity of traditional 
film. ISO stands for the International Standards Organization. Lower ISO film 
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is less sensitive to light and is good for outdoor shooting where there is a 
lot of light. Higher speed films are necessary for indoor and low light 
shooting, but will produce grainier images (particularly when enlarged).  
While type of film has no relevance to a camera with a digital sensor, many 
digital cameras have ISO settings, which basically adjust the sensitivity 
level of the digital sensor to compensate for light conditions.  
 
Aperture, Shutter Speed, ISO Reference 
So now that you have a better understanding of aperture, shutter speed and ISO 
how about some real world reference. 
 
Shutter Speed 
 

• Slow shutter speeds e.g. 15, 20, 30 can cause camera shake and blurry 
images; use a faster speed, an IS lens or a tripod. 

• Waterfall: use slow shutter speed like 1/15, 1/20, 1/30 sec with a 
tripod or IS lens 

• A tight auto race: use fast shutter speed (e.g. 1/1000 sec) to freeze 
motion and determine winner 

• Bicycle race: use slow shutter speed and a technique called panning to 
show motion 

• Air show: use slow shutter speed and panning (try many speeds for 
different effects) 

• Speeding boat or jet ski: use fast shutter speed to freeze motion and 
water droplets 

 
Aperture 
 

• Large apertures e.g. f2.8, f3.5, f4.0 are generally used when you want 
the background (behind your subject) to be out of focus. 

• Small apertures e.g. f11, f13, f16 are best used for landscapes, crowds 
or whenever you want most of your scene to be in sharp focus. 

• Large apertures (e.g. f2.8, f4) are often used for portraits photography 
and macro photography. 

• Small apertures (e.g. f11, f16) are often used to photograph landscapes, 
crowds, rows of plants and anything that requires a wide area of 
acceptable focus. 

 
ISO 
 

• ISO 100 for outdoors 
• ISO 400 for indoors 
• ISO 800 or greater for when you need to record as much ambient light as 

possible with a faster shutter speed. 
• At ISO 400 you will begin to see noise. 
• At ISO 800 you might find the noise to be overwhelming the image. 

 
 
Light Meters: 
Pretty much all cameras have built in light meters that register how much 
light is coming through the lens (with the aperture wide open) and suggest an 
appropriate aperture and shutter speed setting for proper exposure. While 
there are varying types of light meter readings, most basic cameras take a 
sampling from the center of your lens and make calculations from that. 
Professional photographers often use specialized (and expensive) light meters 
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that can take more accurate light readings from various points in a scene they 
are going to shoot. 
 
When your camera is set to automatic exposure the aperture and shutter will 
automatically be set to what the light meter determines is the best for the 
light conditions it reads. While this is fine for most snapshots, there are 
many reasons you may want to override, or adjust these settings to compensate 
for special circumstances or to achieve specific effects. 
 
Reciprocity: 
There is a direct relationship between the aperture opening, the shutter speed 
and the ISO. The more light the aperture allows through the lens, the faster 
the shutter will need to open and close for proper exposure.  In fact the 
numbering system used for F-Stops, shutter speeds are both set to double the 
amount of light the film or digital sensor receives. This means that one stop 
slower on you shutter speed is equivalent to one stop smaller on your 
aperture.  
 
Imagine your light meter is telling you that the proper settings for exposure 
should be F5.6 and shutter speed 1/125 at ISO 100, but you are taking a 
picture of an athlete running by and want the shutter speed to be as fast as 
possible so the image won’t be blurry.  Since a step open on the aperture is 
equal to a step faster on the shutter speed, you could manually set your 
camera to F2 and your shutter speed to 1/1000.  Because the ISO (the 
sensitivity setting of the camera’s sensor) plays a part in reciprocity you 
could also double the camera’s sensitivity to light by changing the ISO from 
100 to 200. Since a step up in sensitivity of ISO is equivalent to either a 
step closed on the aperture or a step faster in shutter speed you could then 
shoot the athlete running at 1/2000th of a second. 
 
Many cameras have features that allow you to adjust the exposure without 
having to set things completely manually. Some have “Aperture Priority” which 
allows you to manually set the aperture and it picks an appropriate shutter 
speed. Other cameras have basic settings like “action” which will favor a 
higher shutter speed when it chooses the settings. 
 
Bracketing: 
The internal light meters with in cameras aren’t always perfectly accurate, 
particularly in difficult scenes (such as a scene where most of the image is 
lighter or darker than where you are centering the shot).  Bracketing is a 
term for shooting three shots in a row. One at the setting the light meter 
suggest, one at a stop higher, and one at a stop lower. While this is taking 
three pictures to get one right one, it is a convenient way to insure an 
accurate exposure. 
 
Exposure adjustment: 
Many cameras also have a feature where you can use automatic exposure, but 
force the camera to shot at varying steps higher or lower than the light meter 
is reading.  This is Exposure Value Compensation, or EV.  An EV –1 will 
underexpose the exposure one stop. An EV of 2 will overexpose the exposure two 
stops.  This can be very handy for quickly compensating for the in camera 
light meter when it is not giving you the exposure you desire. Find this 
button on your camera and learn to use it! 
 
Exposure Modes: 
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Depending on the capability or your camera, either through dials or through 
menus, you may find different exposure modes.  They differ between camera 
manufacturers, but they share many similarities.  Because they are all linked 
to the same internal light meter in the camera, all except for Manual will 
give, or attempt to give, the equal exposure to any other mode; the difference 
between them is how they balance the values for Aperture, Shutter Speed, and 
ISO. 
 
Basic Zone 
Canon lists the following modes under Basic Zone. Basically all the 
photographer does is point and press the shutter button. 
 
•Full Auto = Fully automatic mode where the camera takes care of everything. 
 
Fully automatic modes for a particular Subject: 
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•Portrait mode 
•Landscape mode 
•Close-up mode 
•Sports mode 
•Night Scene mode  
 
Creative Zone 
Canon lists the following exposure modes under Creative Zone. They are semi-
automatic and manual modes that enable the photographer to take control of the 
camera to obtain the desired result. 
 
•P = Program AE Mode 
•Tv = Shutter-Priority AE Mode 
•Av = Aperture-Priority AE Mode 
•M = Manual Exposure Mode 
 
P: Program AE 
In this mode the camera automatically sets the shutter speed and the aperture. 
You do have creative control over such things as AF mode, drive mode, ISO, 
white balance and file size. 
 
If you have a limited understanding of when to use slow/fast shutter speeds 
and small/large apertures, start by using the P mode.  
 
A creative tool that you can use in "P" mode is called Program Shift. Lets say 
that the recommended exposure for a scene is 125 8.0 (1/125 sec at f8). You 
decide to use a faster shutter speed to prevent the effects of camera shake. 
You turn the main dial and the camera now recommends 500 5.6 (1/500 sec at 
f5.6). Basically, the camera shifted the exposure values while still allowing 
the same amount of light to expose the sensor. 
 
Tv: Shutter-Priority AE 
In this mode you manually set the shutter speed and the camera automatically 
sets the aperture to ensure an accurate exposure.  Be aware that this mode can 
fail you.  It is possible to request a shutter speed from the camera that 
requires an aperture that the camera can not match. For instance if you are in 
a dark room and put in a shutter speed setting for 1/500 of a second, the 
camera does not have an aperture large enough to allow in enough light to get 
a correct exposure and your image will come out underexposed. 
 
A creative use of shutter speed is using slow shutter speeds to blur an image 
and give a sense of motion. Conversely, fast shutter speeds freeze motion. 
 
Shutter Speed Display 
The shutter speeds from "8000" to "4" indicate the denominator of the 
fractional shutter speed. For example, "125" indicates 1/125 sec. Also, "0"5" 
indicates 0.5 sec. and "15"" is 15 sec. (SOURCE: Canon EOS 40D manual page 87) 
 
Av: Aperture-Priority AE 
In this mode you manually set the aperture and the camera automatically sets 
the shutter speed to ensure an accurate exposure. 
 
The "standard" sequence of aperture values (f) is: 
 
1 1.4 2.0 2.8 4 5.6 8 11 16 22 
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You may have noticed that your camera displays additional aperture values such 
as 7.1 and 9. The most important thing to remember about these numbers is that 
the smaller numbers (1.4, 2, 2.8, 4) represent large openings (apertures) in 
the lens and the larger numbers (11, 16, 22) represent smaller openings 
(apertures) in the lens. 
 
When smaller f-numbers are used, less of the foreground and background are in 
acceptable focus. When larger f numbers are used more of the foreground and 
background are in acceptable focus. 
 
The term depth of field is closely related to aperture values. Depth of field 
is defined as the area of acceptable focus that stretches from foreground to 
background. When photographing a person or a single flower you want that area 
to be narrow but when photographing a beach or a city/town that area should be 
as wide as possible. 
 
M: Manual Exposure 
This mode is best suited for professionals and persons who have a very good 
knowledge of when to use small and large apertures and slow and fast shutter 
speeds. 
 
In this mode you manually set the shutter speed and the aperture to suit the 
lighting condition. One of the best ways to determine the correct exposure is 
to use a commercially available handheld light meter. 
 
Alternatively, you can use the exposure level indicator in the viewfinder to 
help you get the correct exposure. 


