Complete Example

This takes a line from object space to a perspective projection onto the viewplane and dispalys in on a window on the display screen.

The viewer is at (10, 10, 5) looking at the origin.  The up-vector is <0, 0, 1> and the viewer is standing so her x-axis is orthogonal to the up-vector.  For the perspective transformation D=20, H = 6 and Y = 25; the aperture of vision is 120 degrees.  The window on the display has wL = wB = 0, wR = wT = 600.  Where is the line from (0, 10, 0) to (0, 10, 10) (in object coordinates) appear on the screen?

Step 1: We need to calculate V, P, and W.



(av, bv, cv) = (10, 10, 5)



<az, bz, cz> = (-10, -10, -5>



<ax, bx, cx> = <bz, -az, 0> = <-10, 10, 0>



r = R = sqrt(200)



h = sqrt(200)*sqrt(300)
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vR=vT = 20tan(60) = 34.64

vL=vB=-34.64
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So altogether 
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Step 2 We need to put the line endpoints into window coordinates

[0, 10, 0, 1]VPW = [3724, 2094, 3.1, 8.3]



-> (normalize) [448.7, 252,3,  0.4, 1]

[0, 10, 10, 1]VPW = [2725, 2456, -1.4, 5]



-> (normalize) [545, 491.2, -0.3, 1]
Step 3  Clipping. 

The first endpoint, (448.7, 252.3, 0.4), is inside the window 0<x<600, 0<y<600, 0<z<1.

The second endpoint, (545, 491.2, -0.3), is in front of the Hither plane.

The line between these is <x, y, z> = <448.7. 252.3, 0.4> + t<96.3, 238.9, -0.7>

This crosses the Hither plane when z = 0 = 0.4-0.7t; t = 0.4/0.7=0.57.

At this point x = 503.6, y = 388.5.  This is the point (503.6, 388.5, 0).  We now have two endpoints of the visible portion of the line segment.

Altogether, the line extends from pixel (449, 252) to pixel (504, 388).
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