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Introduction
Generalized Pose Computation

Ubiquity of geometric problems
Motivation

Structure from Motion (SfM)

Derive motion and structure from image collection

Figure: Courtesy of N. Snavely et al. Modeling the world from internet photo collections, IJCV, 80 (2):189—210, 2008.
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The normal case

Single perspective camera
Scale invariance
Limited field of view
(ambiguities)
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The general case

Unconventional camera systems
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Central absolute pose computation

Minimal Solutions:
P3P [Gao et al.’03], P3P [Kneip et al.’11], DLS [Hesch & Roumeliotis’11], UPnP [Kneip et al.’14], ...
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Non-central absolute pose computation

Minimal Solutions:
GP3P [Nister & Stewenius’06], GP3P/GPnP [Kneip et al.’13], UPnP [Kneip et al.’14], ...
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Central relative pose computation

Minimal Solutions:
5-point [Stewenius et al.’06], 5-point [Nister”04], 5-point [Kneip et al.’12], ...
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Non-central relative pose computation

Minimal Solutions:
6-point [Stewenius & Nister’05], ...
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Geometry
Results with a two-camera system
Results with a four-camera system

Results with a two-camera system

Using all cameras as one!

Generalized absolute pose
Tracking of a
multi-camera system
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Results with a four-camera system

Application within the V-charge
project
Four-camera system mounted on
VW Golf

Front and rear-looking cameras
Two further cameras mounted in
side mirrors

Solving Minimal Problems – http://cmp.felk.cvut.cz/minimal-iccv-2015/index.html 13/15



Introduction
Generalized Pose Computation

Geometry
Results with a two-camera system
Results with a four-camera system

Results with a four-camera system

Multi-camera structure-from-motion

Solving Minimal Problems – http://cmp.felk.cvut.cz/minimal-iccv-2015/index.html 14/15



Introduction
Generalized Pose Computation

Geometry
Results with a two-camera system
Results with a four-camera system

References

https://github.com/laurentkneip/opengv
http://laurentkneip.github.io/opengv

X. Gao, X. Hou, J. Tang, and H. Cheng. Complete solution classification for the perspective-three-point problem.
IEEE Transactions on Pattern Analysis and Machine Intelligence, 25(8):930–943, 2003.
L. Kneip, D. Scaramuzza, and R. Siegwart. A Novel Parametrization of the Perspective-Three-Point Problem for a
Direct Computation of Absolute Camera Position and Orientation. In Proceedings of the IEEE Conference on
Computer Vision and Pattern Recognition (CVPR), 2011.
J. Hesch and S. Roumeiotis. A Direct Least-Squares (DLS) Method for PnP. In Proceedings of the International
Conference on Computer Vision (ICCV), 2011.
L.Kneip, H. Li, and Y. Seo. UPnP: An optimal O(n) solution to the absolute pose problem with universal
applicability. In Proceedings of the European Conference on Computer Vision (ECCV), 2014.
D. Nister and H. Stewenius. A minimal solution to the generalized 3-point pose problem. Journal of Mathematical
Imaging and Vision (JMIV) 27(1): 67–79, 2006.
L. Kneip, P. Furgale, and R. Siegwart. Using Multi-Camera Systems in Robotics: Efficient Solutions to the NPnP
Problem. In Proceedings of the IEEE International Conference on Robotics and Automation (ICRA), 2013.
H. D. Stewenius, C. Engels, and D. Nister. Recent developments on direct relative orientation. ISPRS Journal of
Photogrammetry and Remote Sensing, 60(4):284–294, 2006.
D. Nister. An efficient solution to the five-point relative pose problem. IEEE Transactions on Pattern Analysis and
Machine Intelligence (PAMI), 26(6):756–777, 2004.
L. Kneip, R. Siegwart, and M. Pollefeys. Finding the exact rotation between two images independently of the
translation. In Proceedings of the European Conference on Computer Vision (ECCV), 2012.
H. Stewenius and D. Nister. Solutions to Minimal Generalized Relative Pose Problems. In Workshop on
Omnidirectional Vision (ICCV), 2005.

More papers can be found in our online collection!
Solving Minimal Problems – http://cmp.felk.cvut.cz/minimal-iccv-2015/index.html 15/15


	Introduction
	Ubiquity of geometric problems
	Motivation

	Generalized Pose Computation
	Geometry
	Results with a two-camera system
	Results with a four-camera system


