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Relative Pose Estimation Method in Multi-view 3D Reconstruction with
Unknown Distortion
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Abstract: To estimate a relative pose for uncalibrated cameras with unknown distortion in multi-view 3D
reconstruction, a robust method with high precision was proposed. Based on the epipolar geometry
relationship, the radial fundamental matrix with unknown center of distortion is deduced. The weighted
matrix is introduced into the coefficient matrix to control the correspondences using to estimate the radial
fundamental matrix by singular value decomposition. Then the weighted matrix is updated according to
the proposed criterion, and the calculation is performed iteratively. By comparing number of inliers and
average distance to epipolar line, the optimal result of the radial fundamental matrix is obtained,
determining whether to continue the iterative calculation. After iterative optimization, the final radial
fundamental matrix can be used to estimate the center of distortion, distortion parameters and focal
length. Experimental results show the efficiency, high precision and numerical stability of the proposed
solution and when the mean variance of the noise is 2.5, the mean of distortion parameter error is less
than 2% and the focal length estimation error is less than 3.5%.
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15 58 W F2 5 ] [R] I A5 B A5 AR 1 e A8 S B TR, ISR 1 BT R AR 3OS 21 10 e A8 2 8O0 2 4R
HEAT W AR AL E S5 L 75 R ) Bundler 5535 #4780 4t 459 21 10 51 L 45 2R 0 FE SR 2 TR ml UL, AR SRR I RE A 3R A
A5 1 A EE T REOS 2 2 Al T 45 5 IR JRIBGE AR 1 W A2 S 4.
x1 BESHEHER
Table 1 Distortion parameter estimation result
S fE Col CoD A
3944.19 3 907.29 (2 656,51 494) (2 616.46,1 528.85) —0.22

T BRI, £ FoR BRI THE , Col R A0 A Fon SR THA.
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Tabel 2 Comparison of our proposed method and bundler

Image number Bundler Proposed method
DA Te Ta D Te Ta
0.657 pixel 17 s11 ms 3 minl7 s 0.596 pixel 15 s57 ms 2 min35 s
P D ARSI BREE RS, T 3R 7R LAk TN R, T o 7R = 4 H S [].
B U S LSRR SR 45 R AR WY AR SCHR AR B 3 T R A G S S AR ) 2L I A X R e
5 D e 5 HL A B0 038 P A TS BE UL T RANSAC 553k, OS2 B o, B PR i $A T 3508

5 &g

PR T — ol DR 5 R 1 R R R AL R GO O R A A T D ik A T R R A e G W A R i R R T
PR 5 X AR 1 S B BRHEAT T VR AR I 1 34 20 S 6 A RO B SR AR AT T SR R, SR A R R
B 1% 7 1 RE A5 A 3 ke 20 400 ) — 4 L v R A W 8 200 0 A5 0T A RS 28 285l TR X e 7 R 45 DG e AR
HA B i 18 A . HL AT B i Al RS BE AT &R
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