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Tablel The comparison of estimation errors of the three algorithms with real images

1 3

House (38 pairs of matching points)

Pyramid (28 pairs of matching

Algorithms . ] points) _
Average residual Average epipolar Average Average epipolar
errors distance residual errors distance
The 8-point algorithm 0.031 626 0.063 252 0.003 152 0.006 304
The improved 8-point algorithm 0.003 279 0.026 316 0.000 027 0.000 054
The weighted translation algorithm 0.000 960 0.001 919 0.000 012 0.000 023
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, 8 .
Table2 The comparison of the positions of the epipole for different algorithms (the first group)
2 (1 )
The distance between the
Algorithm Left epipole Right epipole real epipole and the
estimating epipole
. . ) Left 5.646 15
The improved 8-point algorithm (210.419,196.353) (206.486,201.046) Right 3.033 94
The weighted translation algorithm (210.231,199.633) (210.922,198.585) Left 234343

Right 3.834 76

Table3 The comparison of the positions of the epipole for different algorithms (the second group)

3 (2 )
The distance between the
Algorithm Left epipole Right epipole real epipole and the
estimating epipole
The improved 8-point algorithm (102.09,196.232) (45.603 5,179.985) é‘lgﬁt 64?7.4;62634
. . . Left 16.358
The weighted translation algorithm (68.022 2,156.238) (13.802 7,169.918) Right 27.908 8
5
, F 8 :
, ( ) : 8 33
, 8 3.4 , 8
262.7 8 225 . ,
INRIA(National Research Institute of Information and Automation)
, TSUI Hung Tat QUAN Long
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A Linear Algorithm with High Accuracy for Estimating Fundamental Matrix*
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Abstract: In this paper, a cost function relative to residua errors is introduced, and a linear algorithm by
exploiting the strategy of weighted translation transformation is presented. Firstly, the original input data is
weighted and the centroid coordinates are calculated, and the origins of coordinates are translated to their
centroids. Then, the matching points are normalized. Finally, the eight parameters of fundamental matrix
(F-matrix) can be solved and the procedure of estimating the fundamental matrix with high accuracy can be
achieved. Experimental results show that this algorithm performs very well in terms of robustness to outliers and
noises. The algorithm is superior to other algorithms in residual errors and average epipolar distance and
improves the accuracy of F-matrix.

Key words:  epipolar geometry; fundamental matrix; weighted trand ation; linear algorithm; robustness
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