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Depth and Motion Estimation from Point Pairs
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(Labomtory of Complex Systems and Intelligence Science, Institute o f Automation, Chinese Academy o f Sciences, Beijng 100080, China)

Abstract: This paper presents a novel approach for depth and m otion estimation, aiming at the model-based pose estima-
tion problem. The estimation procedure consists of two steps. Firstly, it estimates the rotational matrix according to three
point pairs constituted by three model points. Then, the translation vector and depths are computed from one of the three
pairs. In order to enhance the precision of the estinated results, a simple and effective optim ization algorithm is also pro-
posed. The main advantages of this method are that it estimates the rotational matrix individually and can obtain good esti-
mation results according to small number of model points. Experiments performed on synthetic data and real images dem on-
strate the effectiveness of this approach.
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Fig.2 Estimated wy when w varies and the number

of false image point increases
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Fig. 4 Estimation errors when @ increases
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Fig. 5 An image for real experiments

MR /7100 (A 1 7 B2 Al T I e e ) B w
[ -0.09, 9.7, 9.8 |,V H MRS & 88.4.86.2.
89.8.86.8.87. 181 88.3 AR il 4h 5 &AL
B B A2 AR B2 1 AT T 5 2 1 ke Y5 2 2 2 M AR
R A HERE AT BEAR TS 6 MAEAY Rk 43
R85 A2 R S NS .

6 %51 (Conclusion)

AT R HE TR R 8 A v ) iU T — B
BRI R B (R UR S A S Al T 5 ik %5 i A

PR R 2 1) ) J LA 26 2R Al IR e s 2400
TEBE e 7 2 3 M U H LR A Ok
SR R S 1% 07 VA B 2 B RO SRS Al v
T i 4 i ELAR 2> 8 (R AR it T LAAS B 4 1) Al
Thas A AR5 45 LW T %5 B A S

[1] Tagawa N, Inagaki A, Minagawa A. Parametric estimation of optical

(References)

flow from two perspective views[ J]. IEICE Transactions on Infoma-
tion and Systems, 2001, E84 - D(4): 485 - 494.

[ 2] Patk SK, Kweon I S. Robustand directestimation of 3-D motion and
scene depth from stereo image sequences [ J]. Pattem Recognition,
2001, 34(9): 1713 - 1728.

[3]HoA, Pong T C. Cooperative fusion of stereo and motion [ J]. Pat
tem Recognition, 1996, 29(1): 121 - 130.

[ 4] Nuno G, Helder A. Estimation of 3D motion from stereo images - un-
certainty analysis and experimental results [ A ]. Proceedings of the
IEEE Intemational Conference on Intelligent Robots and Systems
[C]. 2002. vol.1. 7-12.

[5

Obetkampf D, Dementhon D F, Davis L S. Iterative pose estimation

using coplanar feature points [ J]. Computer Vision and Image Under

standing, 1998, 63(3): 495 - 511.

[6]OrSH, Luk WS, Wong KH, etal An effective iterative pose esti
mation algorithm [ J]. Image and Vision Computing, 1998, 16(5):
353 - 362.

[7] Wang F. A simple and analytical procedure for calibrating extrinsic
camera parameters [ J]. IEEE Transactions on Robotics and Automa-
tion, 2004, 20(1): 121 - 124.

[ 8] Newman P M. On the stucture and solution of the simultaneous local-

isation and map building problem [ D ]. Australian: The Univesity of

Sydney, 1999.

YEH TR -
BIEG (1974555, WELEESUAE | BRSO B BLAS N
TN
S (1963-) F , WA PR BEHLEEA
et
BAIR (1972-) 5, WA B0 BESOATE RS SILAS A |
et



