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2. Camera Calibration

Aleix M. Martinez
aleix@ece.osu.edu

Calibration: 3D to 2D to 3D
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Intrinsic and extrinsic parameters

» To calibrate a camera means we need to
find the parameters of K (intrinsic) and R
andt (extrinsic).
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Perspective projection
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Linear Least Squares

» Typical method to solve a system of p
equations and g unknowns when p>q.
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« If p>q, thereis no solution. Need to define
an error function :

E= Z(U.Rﬂ Fot U X, - Y, )2 :\Uxfy\2
i=1

« To minimize this unction: 2—'5 =0.
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+ Thisyields x =(UTU)"Uy.
pseudo-inverse
* In homogeneous systems, we keep thje
eigenvector associated to the smallest
eigenvalue.




Example: Fitting aline
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Estimating the projection matrix
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Recovering K, R, and t
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Two solutions

Thetranglation is give by: K(Rt):p(Ab):Qt:pK 1y

Degenerate point configuration

Wenotethat PM = 0.
The ideal solution (the null space of P) isgiven by: P| = 0.
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To obtain a solution
the points P; cannot

A possible solution is:
l=m,l,=m, l;=m,.




