Homogeneous arithmetic

m Legal operations always end in O or 1!

vector+vector: + =
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Homogeneous point transform

m Transform a point:
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m Top three rows are the affine transform!
= Bottom row stays 1



Homogeneous vector transform

m [ransform a vector:

’ —_ =
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m Top three rows are the linear transform
+ Displacement d is properly ignored
= Bottom row stays 0
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Primitive Transforms
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Homogeneous Transforms

m Rotation, Scale, and Translation of points and

vectors unified in a single matrix transformation:

, —
p=Mp
m Matrix has the form: i iy i L
= Last row always 0,0,0,1 m, m, m, d.
0 0 0 1_

m Transforms compose by matrix multiplication!
m Same caveat: order of operations is important
m Same note: Transforms operate right-to-left
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Homogeneous coordinates

m Basic: a trick to unify/simplify computations.

m Deeper: projective geometry
= Interesting mathematical properties
s Good to know, but less immediately practical

= We will use some aspect of this when we do
perspective projection (in a few weeks)
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