Computer Graphics and Image Processing

(a) Homogeneous coordinates are often used to represent transformations in 3D:
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(i) Explain how to convert standard 3D coordinates, (z,y,z), to
homogeneous coordinates, and how to convert homogeneous coordinates
to standard 3D coordinates. [2 marks]

(ii) Describe the types of transformations provided by each of the four blocks
of coefficients in the matrix (ajy...as3, by...b3, c¢1...c3 and d).

[5 marks]

(éi1) Explain what transformation is produced by each of the following

matrices:
1 0 0 O 1 0 P —p(1+7)
01 0 O 0 1 q —q(1+7)
0O 01 O 0 0 14r —r(1+4r)
0O 0 1 O 0 0 1 —r

[5 marks]

(b) Consider the following figure:
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(i) Give a matrix, or product of matrices, that will transform the square
ABCD into the rectangle A’B'C'D’. [5 marks]

(ii) Show what happens if the same transformation is applied to A’B'C'D’.
[3 marks]



