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The Pinhole Camera Model01
What’s the pinhole camera?

Pinhole
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The Pinhole Camera Model01
What’s the pinhole camera?
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The Pinhole Camera Model01
Moving Cameras
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The Pinhole Camera Model01
The Inner Parameters
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02 Homogeneous Coordinates, Line and Conics

Homogeneous Coordinates

ex)
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)3,2(

3
Ryx, 

y~x

Xx P

XPv 
projection

projection

)3,2(

)0(  yx

Given two vectors

)3,9,6( )2,6,4( )3,2(and are homogeneous coordinates of
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02 Homogeneous Coordinates, Line and Conics

Line and Points in
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02 Homogeneous Coordinates, Line and Conics

Vanishing Points
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02 Homogeneous Coordinates, Line and Conics

Conics(2nd order curve)
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02 Homogeneous Coordinates, Line and Conics

Projective Transformation

Hyx ~

Projective transformations are called homographies.

  Xx tRK~

In camera equation, K is Homography

Where, 

11,   nn yx RR
n

P )11  (n)(nHare homogeneous coordinates representing elements of and is invertible

Invertible mapping

48283  nnnn

),...,1( niH iii  yx

The required number of point

3n equations

H 9 elements, but since these scale dose not matter 8 DOF

i

nn
PP 
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02 Homogeneous Coordinates, Line and Conics

Projective Transformation

ex)
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03 The Inner Parameters
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03
Focal length f
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03
Aspect ratio Scaling in the x-direction

Skew
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03 The Inner Parameters

Calibrated Cameras

 tRKP 

Camera is calibrated

If we know

xx
1~  K   XXx tRtRKK  1~ Where, 

normalized(calibrated) Cameranormalized image points
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