COMP 557 Exercises 4 solution 2008

1.

(a)

Since (s,t) = (0,0) maps to py, we have (zg,yo, 20) = p1 = (—5,2, 7).
To get po, we note:
P2 =Pp1 + (P2 — P1)

and so
(ax7 ay7 CLZ) =P2 —P1= (_67 47 _8> - (_57 27 _7> = (_17 27 _1>
Similarly,
(b:m bya bZ) =P3 —P1= (_77 57 _3> - (_57 27 _7) = (_27 374)
Thus,
a, by, xo -1 -2 -5
ay by, v | | 2 3 2
a, b, 2 | | -1 4 -7
0 0 1 0 0 1
We project the triangle onto the z = —2 plane, via perspective projection, and so the
projection matrix is:
-2 0 00
0 -2 0 0
0O 0 10

Multiplying these two matrices (3 x 4 and 4 x 3)

-2 0 00 -1 =2 -5
2 3 2

0 -2 0 0

0 0 10 -4
0 0 1

would give the homography (3 x 3).

If we were to consider orthographic projection in the z direction, rather than perspective
projection, then the projection matrix we would use would be

1000
0100
0 001

which amounts simply to dropping the z value. The homography would be:

1000 _21_32_25 -1 -2 -5
0100 T4 A=l 2 o3 2
0001 0 o0 1 0 0 1



