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3D Matrix Multiplication
X ax + by + cz
] {y] = { dx +ey+ 1z
] z

gx+ hy + iz
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3D Scale X

2 00 X 2X
010 yl=1yYy
0 0 1 z z
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3D Flip XZ

-1 0 O X —X
0O 1 0 y|l=1vY
0O 0 -1 z —Z
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X Shear Along Y
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X Shear Along Y and Z
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X Shear Along Y, Y Shear Along Z
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X Shear Along Y, Y Shear Along Z
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3D Homogenous Coordinates

A1 A Az Ty
A Axi Ax Az Ty
A3y Azx Az T:

0 0 0 1
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3D Homogenous Coordinates

A1 A Az Ty

A | Aot Az Ax Ty

A3y Azx Az T:
0 0 0 1
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2D Rotation Matrix Design: Review

AY

 — -COS(e)

A

cos(f) —sin(6)
sin(f)  cos(0)
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Rotation About Z
cos(ar) —sin(a) O
Rz(a) = |: sin(«)

cos(a) O ]
0 0 1

Z,7'
X = cos(a)
Y A y = sin(a)
1
Y! X
X
y = cos(a)
X = -sin(a)

Just like the normal 2D XY rotation

«CO> «Fr «E» « > Q>
CS 476 3D Matrix Transformations



Rotation About X

1 0 0
Rx(v) = [0 cos() Sin(v)]
0 sin(7)
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Rotation About Y

cos(B) O
Ry(B) = [

sin(3) ]
0 1 0
—sin(8) 0 cos(B)

X =‘ cos(B) XI
z = -sin(B)
This one hurts the brain a little
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Euler Angles

Can chain these matrices together in any order, such as
Rzvx = Rx(v)Ry(8)Rz(a)

Rxvz = Rz(a)Ry(8)Rx(7)
Resulting matrix is always orthogonal
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