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The goal

is to learn geometry of cameras in computer vision & use it to solve 

1. Constructing panoramic images

2. Reconstructing a scene from its images
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Image
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Image is a m x n x 3 matrix in Matlab 
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Image coordinate systems in Matlab 
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Camera 

Digital cameras

Image projection model

1. Light extends along straight rays
2. Projection center
3. Projection plane
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Imager 
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Pixel indices are linear coordinates
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Pixel indices are linear coordinates
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Correspondences & matches

Projection

match

correspondence

A correspondence 

associates projections 
of one 3D point in images

A match [meč]

associates similar features 
in images

Matches are almost never 
correspondences due to errors

3D
object

Image 1 Image 2
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Panorama

Rotating camera acquires a sequence of images
that are can be composed into a panoramic 
cylindrical image

…
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Reconstruction

match
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P. Pták. Introduction to Linear Algebra. Vydavatelství ČVUT, Praha, 2006. pp. 8–9
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1. Linear space [PP, p. 8]

2. Linear independence – 2 definitions [PP, p.16: 1.1.18, 1.1.19]

3. Basis [PP, p. 19]

4. Dimension [PP, p. 22]

5. Coordinates w.r.t. an ordered basis [PP, p. 23]

6. Matrix [PP, p. 32]

7. Rank of a matrix [PP, p. 34]

8. Linear equations [PP, p. 56]

9. Frobenius theorem & linear independence [PP, p. 56]

10. Homogeneous & non-homog. systems of lin. eqns. [PP, p. 58]

11. Change of coordinates due to a change of the basis [PP, p. 94]

12. Eigenvalues and eigenvectors [PP, p. 180]
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