Geometric Transformation Introduction
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- Translation
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- Rotation P _R.P
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X =rcos(¢+6)=rcosgcosd—rsingsind =xcosd—ysind
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- Rotation

P'=R (0)F P'=R,(0)-F
x| 1 o 0 0][x x| [cos@ 0 sing 0][x
y | |0 cos@ -—sind O]y y| | O 1 0 Ofy
7| |0 sind cos@ 0z 2| |=sin@ 0 cos® 0|z
1] [0 o 0 1)1 1 o o o 11

Y-axis

Rotation Transformation
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- Scaling

y A V/P y A y A
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Uniform scaling Differential Scaling
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x| s, 0 0 0]x]
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- Shearing

X 2
Shearing( Sh, = 0 )
P =5h-P
“ Shy, Sh, : Shearing factor

x| [ 1 Sh, 1 0]fx]
y| [Sh, 1 1 0jly
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Geometric Transformation
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Rotate then Translate Translate then Rotate
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Z K| #EhRigid Body Transformation) : Translation + Rotation

S AL #H2h(Similarity Transformation) : Translation + Rotation + Uniform scaling
Mot M2 SHT AOe] Z40| FX|E1 =4 L BHL AHe[7t €8¢ HEZ /A

O{ It QI E#H=k(Affine Transformation) : Translation + Rotation + Scaling + Shearing
et M2 Mo EF (R, T, =) /Al
OFX[ S 2 2F & (0,0,0,1)
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(Perspective Transformation)
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- Example
Plaser = |:II COS(HI):|
T . sin(8.)

Pogps =T, -R, - P,

laser
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Poow =T Ry T, -R, - P,

laser




