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In Defense of the Eight-Point Algorithm
Richard I. Hartley

Abstract—The fundamental matrix is a basic tool in the analysis of scenes taken with two uncalibrated cameras, and the eight-point
algorithm is a frequently cited method for computing the fundamental matrix from a set of eight or more point matches. It has the
advantage of simplicity of implementation. The prevailing view is, however, that it is extremely susceptible to noise and hence
virtually useless for most purposes. This paper challenges that view, by showing that by preceding the algorithm with a very simple
normalization (translation and scaling) of the coordinates of the matched points, results are obtained comparable with the best
iterative algorithms. This improved performance is justified by theory and verified by extensive experiments on real images.

Index Terms—Fundamental matrix, eight-point algorithm, condition number, epipolar structure, stereo vision.
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Fig. 1. Houses Images. The epipoles are a long way from the image centers.

Fig. 2. Statue image. An outdoor scene with the epipoles well away from the center.
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Fig. 3. Grenoble museum. The epipoles are close to the image.

Fig. 4. Corridor scene. In the corridor scene the epipoles are right in the image.
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Fig. 5. Calibration jig. In this calibration jig, the matched points were known extremely accurately.

Fig. 6. Effect of normalization on the condition number.        Fig. 7. Effect of normalization on the two stages of the algorithm.
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Fig. 8. Comparison of normalized and unnormalized eight-point algorithms.
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Fig. 9. Comparison of the eight-point algorithm with the optimal algorithm.

Fig. 10. Isotropic vs. non-isotropic scaling.
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Fig. 11. Comparison with other algorithms.

(a)                                                      (b)
Fig. 12. Reconstruction error. (a) A comparison of the unnormalized and the normalized eight-point algorithms. (b) The normalized eight-point and
optimal algorithms.
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