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Abstract: Aiming at improving the accuracy and stability of the pose estimation when the target points
located in the planar, quasi—planar and quasi-linear case. In this study, we propose an iterative solution for
singular configuration of target points. The main idea of the algorithm is to select two farthest points as the
basic reference points, and divide n points into n—2 three—point sets. Then, the auxiliary points are
constructed according to the geometric relationship of the three—point set, aiming to increase the geometric
constraints of the perspective similar triangle algorithm, and obtain a more accurate initial value. Finally,
the simplified EPnP algorithm is combined with Gaussian Newton algorithm for optimization. Experiments
conducted on synthetic data and real images show that when the number of planar target points n=4, the
average image re—projection error of this algorithm is 0.003 mm, compared with the orthogonal iterative
algorithm, EPnP algorithm and IEPnP algorithm, which is 0.062 mm, 0.324 mm and 2.238 mm
respectively, this algorithm effectively improves the accuracy and stability of the pose estimation of the
target point in singular configuration.
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Fig.8 Simulationresult withrespect to varying noise levels from 0.5 to 5 in case of ordinary—3D configuration when point number n=4
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Table 1 Running time of different algorithms

Numbers Our method/s IEPnP/s EPnP+GN/s LHM/s
n=20 0.1654 0.1652 0.324 6 0.446 5
n=60 0.2235 0.272 0 0.365 4 1.278 8
n=100 0.292 7 0.308 4 0.404 1 2.1010
n=200 0.446 4 0.633 4 0.498 7 4.065 4
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Table 2 The average result of re—projection error
) Error (4 points)/mm Error (5 points)/mm Error(20 points)/mm
Algorithm — T
Planar Quasi-linear Planar Quasi-linear Planar
IEPnP 2.238 3.052 1.792 2.509 3.040
EPnP 0.324 0.146 0.005 0.036 0.004
LHM 0.062 0.036 0.058 0.039 0.044
Our method 0.003 0.002 0.002 0.002 0.002
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