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Three dimensional scene reconstruction based on
L, and scene point classification

Li Jing', Yang Yimin', Fu Genping' Chen Jianping’
1. School of Automation, Guangdong University of Technology, Guangzhou 510090, China;
2. School of Computer, Zhaoging University, Zhaoging 526061, China

Abstract: In this paper, we present a new technique for solving geometric structure and motion problems based on L, and
scene point classification. First, in order to avoid that our reconstruction method is affected by outliers, the outliers are
removed using the L, approach. Second, the scene points are divided into two classes; the first class contains those scene
points which are visible in two views; the second class contains those scene points which are visible in more than two views.
The optimal triangulation method is used for the first class. The L_ norm minimization is used for the second class and the
gap between the upper and lower bound of the bisection is kept as small as possible, so that the computation time is
decreased. The experimental results show the advantages of our method.

Key words: 3D scene reconstruction; scene point classification; second order cone programming; L, approach; L_ norm;

the optimal triangulation method
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Fig. 3 3D scene reconstruction of Dinosaur
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Fig. 4 3D scene reconstruction of Cathedral

5 & ®

R —Fh R B 1 Ly J7 kA 5% B R Ak i 5
B, 125 1 B dee I = A 9 1 1 A s R4S T P Y
DL, 8 5 b 00 25 ) s 647 20 28 % P AL 1A mT DL
23 (] ok R = Mk R AT S, X T 2 P 1A
AL R GCR ] L, Ji O i, RN — A T AR
WA AW R TR A B S LA s A kAR
DR S 45 SRR WA SCTT YRR BE B, ROR

52 3Lk ( References)

[ 1] Hartley R, Zisserman A. Multiple View Geometry in Computer
Vision[ M]. Cambridge : Cambridge University Press,2003.

[2]

[3]

[4]

[5]

[6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Olsson C, Kahl F, Oskarsson M. Branch and bound methods for
euclidean registration problems[J]. IEEE Trans. Pattern Analy-
sis and Machine Intelligence, 2009,31(5) :783-794.

Kahl F, Agarwal S, Chandraker M K, et al. Practical global
optimization for multiview geometry[ J]. International Journal of
Computer Vision, 2008,79(3) :271-284.

Lu F F, Hartley R. A fast optimal algorithm for 1.2 triangulation
[ C]//Proceedings of Asian Conference on Computer Vision.

Berlin Heidelberg: Springer-Verlag, 2007 :279-288.

Olsson C, Kahl F, Hartley R. Projective least-squares: global
solutions with local optimization[ C]//Proceedings of Conference
on Computer Vision and Pattern Recognition. Miami; IEEE
Computer Society, 2009 :1216-1223.

Hartley R, Schaffalitzky F. L-infinity minimization in geometric
reconstruction problems [ C ]//Proceedings of Conference on
Computer Vision and Pattern Recognition. Washington DC:
IEEE Computer Society, 2004 :504-509 .

Kahl F. Multiple view geometry and the L-infinity norm[ C]//
Proceedings of International Conference on Computer Vision.

Beijing: Microsoft Asia Research,2005:1002-1009 .

Kahl F, Hartley R. Multiple-view geometry under the L-infinity
norm[ J ]. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2008, 30(9) :1603-1617.

Olsson C, Eriksson A. Triangulating a plane[ C]// Proceedings
of Scandinavian Conference on Image Analysis. Berlin Heidel-
berg: Springer-Verlag, 2011 :13-23.

Ke Q, Kanade T. Quasiconvex optimization for robust geometric
reconstruction[ J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2007,29(10) :1834-1847.

Lee H, Seo Y, Lee S W. Removing outliers by minimizing the
sum of infeasibilities[ J]. Image and Vision Computing, 2010,
28 :881-889.

Seo Y, Lee H, Lee S W. Outlier removal by convex optimization
for L-infinity approaches[ C]//The 3rd Pacific Rim Symposium
on Advances in Image and Video Technology. Berlin Heidelberg:
Springer-Verlag, 2009 :203-214.

Olsson C, Eriksson A, Hartley R. Outlier removal using duality
[ C]//Proceedings of Conference on Computer Vision and Pattern
Recognition. San Francisco: IEEE Computer Society, 2010
1450-1457.

Yu J, Eriksson A, Chin T J, et al. An adversarial optimization
approach to efficient outlier removal [ C ]//Proceedings of Inter-
national Conference on Computer Vision. Barcelona: IEEE,
2011:399-406.

Seo Y D, Hartley R. A fast method to minimize L-infinity error
norm for geometric vision problems[ C]//Proceedings of Interna-
tional Conference on Computer Vision. Rio de Janeiro; IEEE,

2007 :1-8.

© v [H R BT AR BT A



	fm.pdf
	目录.pdf
	英目录.pdf
	20130305.pdf



