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dr: radial distortion
di: tangential distortion

Fig. 2. Radial and tangential distortions.
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e Due to spherical lenses (cheap/wide angle)
e Model:(following Tsai 1987 et al.):

R_l*lK V&R ng\ W
z 000 1,

R(x,y) =1+ K, (0 +y*) + K, (x* +y*) +...)

/A 0 0
p—(ﬂ 1/A D)MP

Ol

rad

rad

< X

0 0 1

. . . .o def . N . N
A is a polynomial function of 72 = 42 4+ 92, i.e., A = 1 4+ k172 + kot + . . ..
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3.3.1 Estimation of Projection
Matrix

Geometrically, radial distortion changes the distance between the image center
and the image point p but it does not affect the direction of the vector joining these
two points. This i1s called the radial alignment constraint by Tsai, and it can be
expressed algebraically by writing

m1~P

/\(u)— my - P :>v(m1*P)—u(mg~P):D.
v mg'P
m3~P

This is a linear constraint on the vectors my and ms. Given n fiducial points
we obtain n equations in the eight coefficients of the vectors mi and ms, namely

'U1P'{ _HIPT
def my
On =0, where Q = and n = ( ) (6.3.9)

Note the similarity with the previous case. When n > 8, the system of equations
(6.3.9) is in general overconstrained, and a solution with unit norm can be found
using linear least squares.

F&P page 48 ff
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Demo calibration (some links broken):

e http://mitpress.mit.edu/e-
journals/Videre/001/articles/Zhang/Calib
Env/CalibEnv.html

Bouget camera calibration SW:

e http://www.vision.caltech.edu/bouguetj/
calib doc/

CVonline: Monocular Camera calibration:

e http://homepages.inf.ed.ac.uk/cqgi/rbf/C
VONLINE/entries.pl?TAG250
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