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Table 1 Compariscn of the results for the three algorithms under various Gaussian noises

|1 3 FRERENTARREL &SRR

Algorithms® Avcrage residual errors® Averege epipolar distance?® le—ell 2 e —e 2
& poin? a=0.0 0. 000 00C 1. 054878e— 003 6,12983e—005 7.65191e— 005
. =25 0. 00D 177 3. 547447e—003 11. 387 1 10,259 8
algorithra®
o=75.0 0.901 327 8, 336510e— 004 1. 065 3 36.780 6
Improved =0.0 0.009 000 5. 460722e—011 5. B2838e— 006 4. 19027 —008
8-point a=2.5 0. 000 079 1. 565064e— 004 9. 26% 01 8. 7140 57
algorithm®  o=35,0 €. 000 348 §. 933168e— 001 5. 564 37 5.415 ¢
Weighted e=0.0 0. 000 ¢00 3. 955685e— 011 1. 35894e— 006 1. 48218e—00§
normalization ¢=2.5 0. 000 068 1. 354535e~— 004 1. 201 94 0. 264 442
algorithm®  4=5.0 0. 00D 128 2. 556333~ 004 1.373 6 2. 293 59
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Table 2 Comparison of the results for the three algorithms under various outliners probability

2 SHARREEN FRASREERRNSEE LY

Algosithms® Avcrage residual ercors@ Average epipalar distance® Te—ell s e—el,
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) =05 0. 000 512 1.021228e— 003 20, 286 5 2.564 59
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0.7 €. 005 473 6. 945543¢ — 003 36. 862 5 160. 37
Improved  o=0.1 0. 000 021 4,182574c— 005 225. 745 50.7369
8-point =05 0. 000 195 3.904918c—004 56. 696 L 3.158 €8
u]gorithm's’ =0T 0,002 794 5.145300e—003 328, 219 25. 828 4
Weighted ¢=0.1 0. 500 020 4. 011426e— 305 74. 165 2 0. 417 2
normalization o=0.5 0. ¢00 182 3.640624e— 004 28. 284 3 3. 52669 — 006
algorichm® a=0,7 0.002 573 5.588460e—003 24.518 8 3. 30% &8
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Fig.2 (a), (b) and (¢} show the variation of the residual errors under
standard deviation 6=0.0, 2.5, 5.0, respectively
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Table 3 Comparison of the experimental results for the different three algorithms using real images

3 SHTAAMEEYTREEBRLRE RS L

House® Pyramid®
Algorithms® . Average . Aver.age Residual errors Epipolar distance
residual errars® epipnlar distance®
8-point algorithm® 9,931626 0. 063252 0. 058356 0. 114402
Improved B-point algorithm® 0.00327¢ 0.025316 0.012826 D. 02554¢
Weighted normalization algorithm® 0.001218 0. 002435 0.011749 0. 023451
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Fig.3 The variation of the residual errors (house)
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Fig. 4 The variation of the residual errors (pyramid)
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Fig.5 A few of the epipolar lines calculated by using weighted normalization algorithm
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Abstract . The fundamental matrix is a basic tool in the analysis of scenes taken with two uncalibrated cameras.
The 8-point algorithm and the improved 3-point algorithm are widely used linear merhads for estimating the funda-
mental matrix. They have advantages of simplicity in implementation. But they are extremely sensitive to noise
and cutliers, Hence in most cases, they are useless virtually. A new robust linear method —— weighted normaliza-
tion algorithm is developed by introducing a cost function related to residual errurs. Firsily, the marching points
with a weight facter are normalized. Secondly. the eight parameters of fundamental matrix sre caleulated by using
the &-point algorithm. Experiments on simulated and real image data are conducted. The results show that this
algorithm is very robust to noiscs and outliers, and the fundamental matrix with high accuracy can be found.

Key words: epipolar geometry; fundamental matrix; weighted normalization; residual errors robustness
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