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Abstract

In this paper we propose a new calibration
method for non-central catadioptric cameras
that use a conical mirror. This method consists
of using parallel lines, extracted from a single
omnidirectional image, instead of using the
typical checkerboard to obtain the calibration
parameters of the system.

Introduction

Image projection in Non-Central Catadioptric
Systems [1], [2] differs a lot from Central
Catadioptric Systems [3]. In our case, we
work with those Non-Central who make use of
a conical mirror, whose projective geometry
has been previously studied in [4] (with the
Unitary Torus Model), whose position is
conditioned by the aperture angle of the
mirror, explained in [5].
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function of the applied Gaussian Noise.
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Synthetic Images with Parallel lines.

Parallel lines in front of a Conical
Catadioptric System.

Calibration Method

The first step is to identify two parallel lines within the
omnidirectional 2D image, then we take at least five points from
each one of them to start with their respective adjustment.

py = —T1 v (FZng ) Py FInc P Bty Inti )
for i=1.5,and j=1..2
Introducing f in this equation we have:
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Then solving our system of equations, we get the line L;j (in
function of p;) in Pliicker coordinates.
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Now, applying parallelism conditions: 11—1 = 11—2 = 11—3 we get:
21 2,2 2,3

tan2t = — P1,591,6(u)—92,spz,6(17); tan2t = — P1,4P1,5(u)—P2,4P2,6(V);
f P1,2P1,6(W—p2,202,6(V) f P1,1P1,6(W—p2,1Pp2,6(V)
Where: u= p, 1055 — P2,202.45 V= P1,1P15 — P12P14
Also, from p; and p, we can deduce: % = “‘”;—2’
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