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Abstract: Correspondences between 3D lines and their 2D images captured by a camera  then extracted from the matrix. An algebraic approach to handle mismatched line corre-
are often used to determine position and orientation of the camera in space. In this work, spondences is also included. The proposed algorithm is an order of magnitude faster yet
we propose a novel algebraic algorithm to estimate the camera pose. We parameterize  comparably accurate and robust to the state-of-the-art, it does not require initialization,
3D lines using Plucker coordinates that allow linear projection of the lines into the image. and it yields only one solution. The described method requires at least 9 lines and it is
A line projection matrix is estimated using Linear Least Squares and the camera pose is particularly suitable for scenarios with 25 and more lines, as also shown in the results.
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REJECTION OF MISMATCHED LINES CONCLUSIONS

We developed a novel algebraic algorithm for camera pose estimation
from line correspondences, which is particularly suitable for large scale
and noisy scenarios.

RANSAC is commonly used to identify and remove Wuy Mp, =g,
mismatches. However, it is unsuitable for our method, k _
because it works with the minimal number of 9 line
correspondences. This would |lead to increased num-

iterate (¢)

. Matlab code available
® Super fast (an order of magnitude faster than SotA). for download.

® Comparably accurate and robust to SotA.
@ Requires no initialization.
® Yields a unigue solution.

ber of iterations. Therefore, we use an alternative
scheme called Algebraic Outlier Rejection (AOR)
[3]. It Is an iterative approach integrated directly into
the pose estimation procedure in form of Iteratively Reweighted Least
Squares. Wrong correspondences are identified as outlying based on the

residual € and are assigned zero weights for the next iteration.

W=

© 9 or more lines required.
© 25 or more lines needed for robust performance.

A References

[1] F. M. Mirzaei and S. |. Roumeliotis. Globally optimal pose estimation from line correspondences. In IEEE International Conference on Robotics and Automation 2011, pages 5581-5588. IEEE, 2011.
[2] L. Zhang, C. Xu, K.-M. Lee, and R. Koch. Robust and efficient pose estimation from line correspondences. In Asian Conference on Computer Vision 2012, pages 217-230. Springer, 2013.
\[3] L. Ferraz, X. Binefa, and F. Moreno-Noguer. Very fast solution to the pnp problem with algebraic outlier rejection. In IEEE Conference on Computer Vision and Pattern Recognition 2014, pages 501-508. IEEE, 2014.

J

T A V3C 0

. @ * X %
C R \c’:::?uting SOMOPrO@ .‘ Jcmm
Techology Competence *oak E’

2
/ South Moravian Region
0

q

e Gz Faulalls Center MARIE CURIE

Pri | B.. Zemcik. P. N ~ ik M. 2015. mera P Estimation from Lin ina Plicker rdinates. This work was supported by the Technology Agency of the Czech Republic by projects TA0O2030835 D-NOTAM and TE01020415 V3C. It was also supported by
by 7 SENNIEIS, Ire; @ d Cad ' ! 015. Camera Pose Es 2Iie < =2 dBlng ucker Coordinates SoMoPro Il grant (financial contribution from the EU 7 FP People Programme MarieCurie Actions, REA 291782, and from the South Moravian Region). The content of

In Proceedings of BMVC 2015, Swansea, United Kingdom. this poster does not reflect the official opinion of the European Union. Responsibility for the information and views expressed therein lies entirely with the authors.



