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A Camera Calibration Method of Varying Effective
Focal Length by Neural Network
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1. College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
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Abstract The traditional calibration method is always imprecise unstable and computed costly because of the nonlinear ef-
fect lead by lens distortion. A new camera calibration method of varying effective focal length by neural network model is pre-

sented. Both calibration result and 3D measurement result show that the new method achieves more precision and stable result

than classical method does.
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Neural network model
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Fig.3 Images of calibration patterns taken left and right cameras
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Tab.1 Effective focal computed by neural network model
x y Fx Fy x % Fx Fy
1 227.37 401.34 0.3157 0.3321 141.23 455.76 0.3507 0.4087
2 98.489 350.65 0.3344 0.3505 5.00 399.00 0.3048 0.3971
3 268.64 226.52 0.3535 0.2953 316.49 167.24 0.5229 0.4226
4 331.35 163.64 0.5729 0.3508 308.53 50.31 0.2693 0.3814
5 151.27 195.28 0.3450 0.3679 89.70 152.73 0.2863 0.4120




LV, B L B VS T S

19

2
Tab.2 Results by two calibration methods
X Y Z X Y Z X Y A

1 -9.86 61.08 0.00 -9.93 61.03 0.01 -9.87| 61.03 0.02
2 —-49.30 40.72 0.00 -49.32 40.61 0.22 -49.26| 40.71 0.12
3 19.72 0.00 -20.36 19.72 -0.16 -20.28 | 19.70 0.02 -20.42
4 29.58 0.00 -50.90 29.64 0.02 -50.90 | 29.63 | -0.18| -50.92
5 -29.58 0.00 -30.54 -29.60 -0.04 -30.48 | -29.60| -0.00| -30.56

0.034 0.076 0.074 0.028 | 0.052 0.048
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