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Improvement on Accuracy of Fisheye Camera’s Intrinsic Parameter Estimation Using Camera Rotation

Akihiko HISHIGI and Kazunori UMEDA

This paper improves accuracy of fisheye camera’s intrinsic parameter estimation method using camera rotation by adding
constraint to the camera rotation. The method takes advantage of trajectories of feature points in the scene. The trajectories
of feature points are obtained by a rotation movement of the camera in a specific plane. The method therefore can utilize rich
feature points for calibration, and furthermore, specific calibration targets are not required. The effectiveness of the prop osed
method is evaluated by simulations and experiments using a real fisheye camera. The improvement of the proposed method

is verified by converting fisheye images to perspective images using the estimated parameters. Comparison with an existing

method is also performed.
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Fig3 Elevation and azimuth angles of 3D point
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Fig.6 Simulation image and initial reprojected point
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Table 1 True value and estimation results I
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a;(x 1074 9.39 9.37 0.00 6.54 1.45 5.93 1.02 5.87 1.00

a;(x 1077y -4.42 -4.33 0.00 5.67 5.18 7.52 3.51 7.38 3.52
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u, pixel 547.94 547.92 0.00 545.43 3.30 545.62 8.34 541.90 27.34

vy pixel 387.58 387.58 0.00 387.43 0.39 387.46 0.98 388.33 2.85
E pixel? 0.00 0.00 416.99 19.79 1601.53 131.76 6457.50 488.20
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Fig.7 Results of reprojected points Py
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Fig.9 Reprojection errors using previous method
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