Transformation matrices used

Translation:
10 0 ¢t
0 1 0 ¢t
Moty =15 o 1
z
0 0 0 1
Rotation around x and y axis:
[1 0 0 0]
0 cos(d) —sin(@) O
R,(0) =
x(6) 0 sin(@d) cos(8) 0
10 0 0 1]
[ cos(8) 0 sin(8) O]
0 1 0 0
R,(0) =
y(6) —sin(@) 0 cos(8) 0
0 0 0 1.
Orthogonal projection:
2 0 0 [+ 7
r—1 r—1
2 t+b
op(Lrbetn=|° =5 ° TiZp
-2 f+n
0 0 -
f—n -n
0 0 0 1

View at transform
The transpose operator is assuming column vectors.
xaxisT —xaxis - eye

lookAt(eye, at,up) = |yaxisT —yaxis -eyé

zaxisT —zaxis - eyé

where;
at —eye
Zaxis = ———
|at — eye|

Zaxis X up

xXaxis = - —— —;
Zaxis X up|

yaxis = xaxis X zaxis

Perspective projection:
Fov is assuming degrees and not radians.
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Application of transform matrices

Part 1 — Isometric cube:

' =0pP(-1,1,-1,1,0.01,1000) - lookAt(

Part 2 — Perspective cubes:

Cube 1 —1-point perspective:

0
0
0

[

) .T(0.5,0.5,0.5) - &

0171107 [0
v’ = PP(45,1,0.01,1000) - lookAt( 0 ] 0 ,[1 ) -T(2,-1.5,0) - ¥
=71 111 10
Cube 2 —2-point perspective:
07 [0] [O]
v’ = PP(45,1,0.01,1000) - lookAt( 01, 0], 1 ) -T(0,—1.5,0) - R, (40) - v
—=71 111 10.

Cube 3 — 3-point perspective:

01 107 10
v' = PP(45,1,0.01,1000) - lookAt( 01, [0 |1
=71 111 10

) -T(0,—1.5,0) - R,(40) - R, (40) - ¥



