Lecture -2

Imaging Geometry

Transformations

Translation
Scaling
Rotation
Perspective

Homogenous




Pose Estimation/Image Synthesis

Motion Estimation




Object Recognition




* Robotics
* Image Registration
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IRS-1C/SPOT Registered
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Translation
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Rotation
X = Rcos¢
Y =Rsing
X'=Rcos(®+¢)=RcosOcos¢p — RsinOsin¢
Y' = Rsin(® +¢) = Rsin®cos¢ + RcosOsing
X' =Xcos®-Ysin®
Y =Xsin®+Ycos®

X' cos® -sin® O01[X
Y |=[sin® cos® O0||Y
A 0 0 1{|Z

Rotation (continyed)
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[cos® -sin® 0]
R =|sin® cos® 0
0 0 1

[cosp 0 -sinpf]
R_Yﬁ = 0 1 0
sinf 0 cosp




cos® sin® 0
(R7)"'=|-sin® cos® 0
0 0 1
cos® sin® 0]fcos® -sin® 0 1 00
-sin® cos® Of[sin® cos® O0|=|0 1 0
0 0 1) 0 0 1 0 01
(R =(R))

( Rﬁz)( R@z)r = Rotation matrices are orthonormal matrices

1 ifi=j
rr, = ’
710 otherwise

Euler Angles

cosacos B cosasinfsiny —sinocosy cososin fcosy +sinasiny
R=RSR/R!, = |sinacos B sinasinfBsiny +cosacosy sinasin fcosy -cosasiny

-sin cos fsiny cos f3 cosy
l} if angles are small cos®©~1 sin®~©
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Perspective Projection (origin at the lens center)
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Perspective Projection (origin at image center)
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X

Image
coordinates

(X.Y,Z2) > ——

Perspective
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World coordinates
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(kX,kY,kZ k), Homogenous transformation
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