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Orthographic Projection 



Telephoto Lenses and Fashion Photography 

http://farm4.static.flickr.com/3057/2555706112_20a3015ddb.jp
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Perspective Projection 

source: 

http://www.dartmouth.edu/~matc/math5.geometry/unit15/Frisius.gif 



The simplest way to 

look at perspective 

projection is as 

painting on a 

window.... 

source: 

http://blog.mlive.com/flintjournal/newsnow/2007/11/WINDOW_PAINTING_02.jpg 

eye 

window 

color 

painted 

color 

Paint on the window 

whatever color you 

see there. 







History of Perspective Projection 

source: 

http://en.wikipedia.org/wiki/File:Reconstruction_of_the_temple_of_Jerusalem.jpg 

source: http://en.wikipedia.org/wiki/File:Giotto_-_Legend_of_St_Francis_-_-07-_-

_Confirmation_of_the_Rule.jpg 

source: 

http://en.wikipedia.org/wiki/File:Perugino_Keys.jpg 











source: http://stevewebel.com/photographer/wp-content/uploads/2008/04/vanishing-

point.jpg 

source: 

http://cavespirit.com/CaveWall/5/vanishing_point_high_horizon.jpg 

Vanishing Points 

What Causes Vanishing Points? 



image plane 

limit 
eye 



source: http://www.vintage-views.com/WaresModernPerspective/images/1219k6-

Plate1.jpg 

2 Vanishing Points 

How many vanishing points can an image have? 



Practice Problems 

 

Suppose you define a camera to have the “eye” or lookfrom 

point at [0 10 0]T, the lookat point at [0 0 0]T , and the “up” vector 

at [1 0 0]T.   In other words, the camera is above the scene 

looking straight down, with its “up” vector in the x-axis direction.  

Derive the matrix to transform points from the world coordinate 

frame into the camera coordinate frame.   Show your work, and 

plug in some examples to test your derived matrix. 

 

Hints.  Let the camera frame be specified as uvw.  We want to 

convert a point in xyz coordinates into uvw coordinates.  Recall 

that the v-direction of the camera frame is specified by the 

camera’s “up” vector.   Recall that the camera’s w-direction 

points in the direction opposite the lookat vector. 

 



Review the full sequence of matrices that are needed to 

achieve perspective projection, i.e., to go from a 

definition of a view frustum to a point on the computer 

screen. 

 

See if you can derive the perspective projection matrix 

from first principles (the law of similar triangles). 

Practice Problems 


