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A Note on Independence of Constraints of
Orthogonal Movings of a Camera

SUN Feng-Mei*2 ~ WANG Wei-Ning?

Abstract The orthogonal-motion based camera calibration
is an important approach in active-vision based calibration. In
general, each pair of orthogonal movings of a camera can gener-
ate a linear constraint on the camera’s five intrinsic parameters,
and five such motion pairs are sufficient to linearly calibrate the
camera. However an open question is that under what conditions
of such five pairs of orthogonal movings the resulting constraints
can be independent. A common view is that if no three motions
out of the five motion pairs are coplanar, the corresponding five
constraints can be independent. In the paper, this problem is
further investigated. In particular, we show that if three sets
out of the five orthogonal motion sets happen to form a three-
orthogonal motion set (i.e., three motions are mutually orthog-
onal), then even if no three motions among the total seven ones
are coplanar, the resulting five constraints are not necessarily
independent, and a concrete non-independent example is also
provided.
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The absolute conic
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Fig.1 { (ti,t}), ¢ =1,2,3,4,5} are the five pairs of points at
infinity corresponding to the five sets of orthogonal
translations. { (mi,mi), i =1,2,3,4,5} are the circular
points, i.e., the intersecting points between the absolute conic
and the lines determined by { (¢i,t%), : = 1,2,3,4,5}.
(ti,t, m{, m}) are harmonic conjugate points.
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