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Fisheye Camera Calibration Algorithm Optimized by Centroid Method
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Abstract: Due to the low calibration accuracy for fisheye lenses by using circular control points, this paper
proposes a fisheye camera calibration algorithm optimized by centroid method. Firstly, initial values of
intrinsic and extrinsic parameters of imaging model were obtained, and then initial value of distortion
parameters were solved by Two Step method. Secondly, centroid of ellipse detected from image and
ellipse projected by imaging model were solved respectively. Then distance between those two centroid
was minimized and cost function was established in order to optimizing the model’s parameters. Finally,
parameters of imaging model were calibrated precisely. Experiment results with quantitive and qualitative
comparison show that our method can improve the accuracy of calibration for fisheye lens.
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Fig. 1 The imaging model of fisheye camera
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Table 1 Parameter calibration results
Parameter Value
a,n’ 1.2750,1.739 5
m, sm, 131.553 0,131.534 3
Uo s Vo 318.613 6, 241. 389 3
1151z —0.012 2,—0.022 0
Jisde —0.190 0,—0.021 4

—0.010 4,—0.000 7
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Table 2 Comparison of calibration performance
between two different methods

Mean error RMS error  Residuals /pixel

/pixel /pixel u )
Method 1 0.376 5 0.454 7 0.2630 0.374 8
Method 2 0.757 0 0.829 8 0.5553 0.620 8
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Fig. 7 The second corrected image of real scene
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