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Fisheye Image Matching Based on Rotation Matrix under
Spherical Perspective Projection

Zhu Haijiang Xu Xiaobo Zhou Jinglin
(College of Information and Technology . Beijing University of Chemical Technology ,
Beijing 100029, China)

Abstract A stereo matching algorithm based on spherical perspective projection model for fisheye images which
have severe distortions and a large field of view with 180° is presented. Only estimating the focal length and the
principal point of two fisheye images, all feature points on two fisheye images are first projected onto two spherical
perspective images. Then rotation matrix and translation vector between two spherical perspective images are
computed to find two corresponding spherical image patches, which are mapped into two fisheye images. And these
estimated parameters are refined through minimizing the re-projected error of all feature points on the spherical
perspective images. The corrected correspondence points between two fisheye images are determined through the
refined rotation and translation. Experiments with real fisheye images show that this method has satisfactory
matching results for the severely distorted fisheye images.
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Fig. 3 Selecting sample points of the calculation model parameters randomly
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Table 1 Probability of correctly estimated sample point

changes with size of search window

Probability of correctly

Size of search window /pixel estimated sample point /%

20X 20 63
20X30 89
3040 95
40X 40 96
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Fig. 4 Matching result of two fisheye images
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Fig. 8 (a) Front view and (b) side view of reconstructed 3D points
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Fig. 9 (a) Result of the positive reconstruction; (b), (¢) results of reconstruction after rotating a certain angle
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Table 2 Influence of the accuracy of the estimated focal length on experimental result

Size of image /pixel Number of points Focal length /pixel ~ Correct matching rate /%
10 187.5638 81
640X 480
50 187.3077 80
10 548. 8586 83
2144X1424
50 549. 6797 83

3 A5 A T YRR A5 IE 5 P L

Table 3 Comparison of correct matching rate by using three kinds of methods to estimate feature points

Method Correct matching rate /% Runtime /s
Micusik’s method"® 75 10. 75
Barreto's method"") 61 10. 77

Ours 83 10. 96
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