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 The Camera 
 Not only do we need to learn how our eyes perceive the world around us, but, since 
we will probably be producing images that are designed to mimic those shot with 
some kind of camera, we also need to learn how the camera perceives the world 
around it. In other words, not only does the compositing artist need to learn how to 
see, he or she will also need to learn how a  camera  sees. 

 Much of this information will already be familiar to readers who are amateur or pro-
fessional photographers. Basic photographic concepts are the same whether you are 
using a simple  “ point-and-shoot ”  camera or a professional motion-picture camera. 
There is no better way to understand how a camera works than to experiment with 
one. Reasonably priced still and video cameras are available now that allow the user 
full control over shutter speed, lens aperture, zoom settings, and low-light sensitiv-
ity, and there is no excuse for a compositing artist to not understand the fundamen-
tal principles of photography. Learn how these various parameters affect the way an 
image is captured and how it is that we are able to interpret the elements of a two-
dimensional image as still having depth. 

  Resolution Limits 
 One of the most important things that you should remember when using a camera 
is that it is only capturing a  representation  of a scene. The resulting image will, it is 
hoped, look a great deal like the original scene, but the information in this image is 
only a subset of the original scene. First of all, it is obviously a two-dimensional rep-
resentation of a three-dimensional scene. Moving the position of your head when 
viewing the image or walking around it will not give you the same information that 
moving about in the real scene would give, in terms of depth perception or of reveal-
ing objects that are occluded by other objects. 

 This image is also a subset of the real scene in terms of the amount of detail that is 
captured. The resolution of the real scene is effectively infi nite—increasing the mag-
nifi cation or moving closer to an object in the scene will continue to reveal new 
information, no matter how far you go. The captured image, on the other hand, will 
quickly fall apart if it is examined too closely. 

 Consider Figure 2.11, a scene that features a great amount of detail. This was captured 
with a fairly high-end digital camera but even so, enlarging a small area of the image 
(as shown in Figure 2.12) will show that there is defi nitely a limit to the amount of 
information available relative to the real scene. Figure 2.13, however, was taken from 
a location much closer to this particular area of the cathedral, focusing on this same 
area. And of course the amount of detail we can capture is signifi cantly more than 
what we can extract from the fi rst image        …        an image which had captured a fi xed sub-
set of the information present in the real scene.
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    Figure 2.11 A high-resolution image of a cathedral.        

 Although this is probably so obvious as to barely be worth mentioning, this basic con-
cept affects nearly every aspect of image manipulation. And the issue is certainly not 
limited to the level of detail in an image—we are also only able to capture a subset of 
the colors and luminance levels present in the original scene. For instance, areas that 
are above or below a certain brightness will be simply recorded as  “ white ”  or  “ black, ”  
even though there is really a great deal of shading variation in these regions. 

 These limitations are important to keep in mind as you are working with image data, 
as there may often be times when there is not enough captured information to effect 
the changes that a particular composite requires. We ’ ll look at the ramifi cations of this 
in much greater detail in the next chapter.
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    Figure 2.12 An extreme enlargement of a section of Figure 2.11.       

   

    Figure 2.13 A close-up photo of the same section of the cathedral.        

 In addition to the dimensional, detail, and range limits that are inherent in a captured 
image, you should also become familiar with any idiosyncrasies of the device that 
you are using to capture these images. Whether you are working with fi lm or video, 
artifacts of shutter and lens must be analyzed and usually mimicked as closely as 
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possible. If you are dealing with fi lm (again, even if you are working on a sequence 
destined for video you will often fi nd that your source elements were shot on fi lm), 
you ’ ll need to be aware of issues related to fi lm stock, such as grain characteristics. 

 Even if you are not compositing live-action elements at all, most of these issues are 
still important. Just about any synthetic scene-creation process, from computer-
generated images to traditional  cel animation , will tend to use visual cues taken from 
a real camera ’ s behavior.  

  Focus and Depth of Field 
 If you pay attention to the photographed imagery that surrounds you, you ’ ll notice 
that it is rarely the case that every element in a scene is in sharp focus. A camera 
lens can really only focus at a single specifi c distance. (Your eyes too, for that mat-
ter, although the refocusing is such an unconscious thing that it generally isn ’ t notice-
able). Everything that is nearer to or farther from the lens than this distance will be 
at least slightly out-of-focus. Fortunately, there is actually a range of distances over 
which the lens can produce an image whose focus is considered acceptable. This 
range of distances is known as the  depth of fi eld . Figure 2.14 shows an example of a 
scene with a fairly shallow depth of fi eld. The camera was focused on the fi gures in 
the center row, and all of the other toy soldiers feature a greater amount of defocus as 
their distance from this in-focus location increases.

   
    Figure 2.14 An example of shallow depth of fi eld.        
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