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Types of geometric transfoms

Euclidean/orthogonal: translation, rotation (rigid-
body)

Affine: translation, rotation, scaling, shear; Does not 
preserve lengths and angles but preserved 
colinearity and ratio of distances.

Projective: most general; not colinear, ratio of 
distance changed.

Rigid rotation or a Improper rotation (a rotation 
followed by a flip)

Affine transform: 12 parameters
Orthogonal transform: 6 parameters

NII images implement in header either affine or orthogonal transform. 

References:
http://homepages.inf.ed.ac.uk/rbf/HIPR2/affine.htm
http://cse.taylor.edu/~btoll/s99/424/res/mtu/Notes/geometry/geo-tran.htm

http://homepages.inf.ed.ac.uk/rbf/HIPR2/affine.htm
http://cse.taylor.edu/~btoll/s99/424/res/mtu/Notes/geometry/geo-tran.htm
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Affine Transform

Shear
xz-direction (y unchanged)

yz-direction (x unchanged)



Affine Transform

General affine transform

Collinear
Not rigid (shape changed)
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