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RECALL: IMAGE WARPING
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PIXEL TRANSPORT
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PIXEL TRANSPORT
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UNIFORM SCALING
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NON-UNIFORM SCALING (A SPECT RA TIO CHANGE)
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EUCLIDEAN TRANSFORM SE(3) ~ TRANSLATION+ROTATION

Invariant properties

A Length
A Angle
A Area
Degree of freedom

3 (2 translation+1 rotation)
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EXAMPLE OF EUCLIDEAN TRANSFORM

Rotate about the image center
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EXAMPLE OF EUCLIDEAN TRANSFORM

Rotate about the image center



EXAMPLE OF EUCLIDEAN TRANSFORM
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EXAMPLE OF EUCLIDEAN TRANSFORM

Rotate about the image center

C : image center



EXAMPLE OF EUCLIDEAN TRANSFORM

Rotate about the image center
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SIMILARITY TRANSFORM ~ EUCLIDEAN + UNIFORM SCALING
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Invariant properties

A Length ratio
A Angle

Degree of freedom
4 (2 translation+1 rotation+1 scale)



SIMILARITY TRANSFORM ~ EUCLIDEAN + UNIFORM SCALING

sosy -ssing | ye
shg sosqg § v
& 0 1 1y

e evgen | e N




AFFINE TRANSFORM
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Invariant properties
A Parallelism

A Ratio of area
A Ratio of length

Degree of freedom
6



PERSPECTIVE TRANSFORM ~ HOMOGRAPHY
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PERSPECTIVE TRANSFORM ~ HOMOGRAPHY
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PERSPECTIVE TRANSFORM ~ HOMOGRAPHY
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PERSPECTIVE TRANSFORM ~ HOMOGRAPHY

Invariant properties

A Cross ratio

Degree of freedom

8 (9 variables — 1 scale)



HIERACHY OF TRANSFORMATIONS

Euclidean (3 dof) Similarity (4 dof) Affine (6 dof) Projective (8 dof)
A Length A Length ratio A Parallelism A Cross ratio
A Angle A Angle A Ratio of area A Concurrency
A Area A Ratio of length A Colinearity
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HomoGRAPHY COMPUTATION
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HomOGRAPHY COMPUTATION
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HomoGRAPHY COMPUTATION
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# of equations: 2 How many correspondences
# of unknows: 8 are needed?
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HomoGRAPHY COMPUTATION

# of equations: 2
# of unknows: 8
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HomoGRAPHY COMPUTATION
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IMAGE WARPING
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[ 4
for i=1:size(im,1)
for j=1:size(im,2 )
x1 =1j, 1];
x2 = floor(mapping(x1));
2(x2) = 11(x1);

end
end



