Efficient generic calibration method for general
cameras with single centre of projection

Selected Experimental Results Datasets

Aubrey K. Dunne, John Mallon, Paul F. Whelan

Vision Systems Group

School of Electronic Engineering
Dublin City University

April 2009



1 Introduction

This document contains the data underlying the results plots in Figs. 4 and
11 of the paper ‘Efficient generic calibration method for general cameras with
single centre of projection’.

2 Simulated experiments

Fig. 1 shows the relative performances of the standard generic method, the
standard generic method with subsequent bundle adjustment, and the proposed
generic method for a simulated camera for increasing additive Gaussian noise.
Each trial was repeated 50 times with random noise. The data underlying the
plots is presented in Table 1.

3 Experimental results

Fig. 2(a) shows the results for a translation estimation task for a hyperboloidal
catadioptric camera calibrated using both the standard and proposed generic
methods. The accompanying data is presented in Tables 2. Fig. 2(b) shows
the results for a rotation estimation experiment for the same camera calibrated
using both the standard and proposed generic methods. Table 3 contains the
corresponding data. Note that for visualisation purposes the differences between
the average translation vector and the estimated translation vectors in Fig. 2(a)
are scaled x10 for each method.
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Figure 1: Centre and transformation estimation performance plots versus Gaus-
sian noise for standard generic method, standard generic method with bundle
adjustment, and proposed generic method (BA = bundle adjustment). The
rotation error is defined as the sum of the out-of-plane and in-plane rotation
errors. Note that the SDs for the proposed generic method in these results
are non-zero, but are significantly smaller in magnitude than the SDs of the
standard generic method.



Table 1: Data underlying Fig. 1.
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Figure 2: a) Translation and b) rotation reconstruction using calibration data
from standard generic method and proposed generic method.



Table 2: Data underlying Fig. 2(a).

Motion
Point | Coordinate | Actual Estimated using | Estimated using
standard method | proposed method
X 0.0000 0.0000 0.0000
1 y 0.0000 0.0000 0.0000
zZ 0.0000 0.0000 0.0000
X 13.8171 12.8227 12.7840
2 y -9.9434 -11.2215 -11.2562
z 10.4984 10.4717 10.4818
X 27.6342 28.1003 28.1267
3 y -19.8867 -20.0892 -20.0327
z 20.9969 20.1449 20.1649
X 41.4513 40.8569 40.8970
4 y -29.8301 -29.8918 -29.9058
z 31.4953 32.1799 32.1197
X 55.2684 55.2442 55.2352
5 y -39.7735 -39.5100 -39.5332
z 41.9937 42.2683 42.2589
X 69.0855 70.1025 70.0839
6 y -49.7169 -48.3445 -48.3293
Z 52.4921 52.3129 52.3523




Table 3: Data underlying Fig. 2(b).

Motion
Point | Coordinate | Actual | Estimated using | Estimated using
standard method | proposed method
1 b'e 10.0000 10.0000 10.0000
y 0.0000 0.0000 0.0000
2 X 9.8481 9.8225 9.8229
y 1.7365 1.7407 1.7644
3 X 9.3969 9.3825 9.3805
y 3.4202 3.3445 3.3723
4 X 8.6603 8.6104 8.5975
y 5.0000 5.0011 5.0417
5 X 7.6604 7.5521 7.5247
y 6.4279 6.5000 6.5470
6 X 6.4279 6.3792 6.3438
y 7.6604 7.6678 7.7087
7 X 5.0000 5.1814 5.1340
y 8.6603 8.4989 8.5386
8 b'e 3.4202 3.7462 3.7148
y 9.3969 9.2549 9.2715
9 X 1.7365 2.4641 2.4114
y 9.8481 9.6812 9.6970
10 X 0.0000 1.3639 1.2716
y 10.0000 9.9064 9.9173
11 X -1.7365 0.3048 0.1365
y 9.8481 9.9322 9.9493
12 X -3.4202 -1.1205 -1.3015
y 9.3969 9.9214 9.9035




