








Some Examples

Images from Conan The Destroyer, 1984




Mapping Function

f(x) = x in old image

c(x) = [195,120, 58] x = e(f(x))




Linear -vs- Nonlinear




Geometric -vs- Color Space

Color Space Transform
¥ i (edge finding)

Linear Geometric
(flip)










Linear is Linear

o Polygons defined by points

o Edges defined by interpolation between two
points

o Interior defined by interpolation between all
points

o Linear interpolation






















Rotations

o Rotations are positive counter-clockwise
o Consistent w/ right-hand rule

o Don’t be different...

o Note:

o rotate by zero degrees give identity
o rotations are modulo 360 (or 27T)
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Singular Value Decomposition

o For any matrix, A, we can write SVD:
A=QSR'

where Q and R are orthonormal and S is diagonal

o Can also write Polar Decomposition
A =QRSR'

not the same Q

where Q is still orthonormal
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Composition

o Matrix multiplication composites matrices
p'=BAp

“Apply A to p and then apply B to that result.”
p'=B(Ap)=(BA)p=Cp

o Several translations composted to one

o Translations still left out...

p'=B(Ap +1t) =“p+Bt =Cp+u

o




Composition

) } Transformations built up
from others

SVD builds from scale
> | and rotations

Also build other ways

i.e. 45 deg rotation built
from shears
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Rotate About Arb. Point

o Step |:Translate point to origin
o Step 2: Rotate as desired

o Step 3: Put back where it was  Translate (-€)

Rotate (0)

Translate (C)

p'= CDRTp = Ap
T

Don’t negate the 1...
















Scale About Arb. Axis

o Step |:Translate axis to origin

o Step 2: Rotate axis to align with one of the
coordinate axes

o Step 3: Scale as desired
o Steps 4&5: Undo 2 and | (reverse order)
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Order Matters!

o The order that matrices appear in matters
A-B # BA

o Some special cases work, but they are special

o But matrices are associative

(A-B)-C=A-(B-C)

o Think about efficiency when you have many
points to transform...







Point Vectors / Direction Vectors

o Points in space have a 1 for the “w”
coordinate

o What should we have for g — b ?
ow = ()
o Directions not the same as positions
o Difference of positions is a direction
o Position + direction is a position
o Direction + direction is a direction

o Position + position is nonsense
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Somethings Require Care

I A

For example normals do not transform normally

M(a x b) # (Ma) x (Mb)

M (Re) # R(Me)




