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Abstract: A two-step method was proposed to estimate parameters of long focal mapping camera by
means of calibration field. The direct linear transform formulation (DLT) was used to obtain initial
values for the hybrid LMQN iterative speed method by giving the feature points and the images taken
from several positions and attitudes, and the whole process of calculating and experiment was de-
scribed in detail. Compared with precise angle measurement method, operation and recording of accu-
rate equipment are dispensable. It was only needed that images of calibration field with precise posi-
tion information were taken from several different positions and orientations. The calibration results

of experiment based on calibration field method indicate that the maximum re-projection error of fea-
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ture points is 2. 471 pixel, the calibration accuracies of principal point and principal focal distancereach
9.7 pm (<2 pixeD) and 4. 3 pm (<1 pixel), respectively, the calculated position accuracy of the cam-
era is 0. 035 m, which meets precision requirements of mapping application.

Key words: focal aerial mapping camera calibration; calibration field; camera parameters; Hybrid

LMQN method
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Tab.1 Intrinsic and distorted parameters of the camera
f/mm 1. 463 7X10* 1. 463 9X10* 9.731 9X10°
2,/ mm 0.274 63 0.275 55 4,305 3X107°
¥,/ mm 0.041 176 0.040 671 3.394 2X107°
ky =1L 117 9X107° =L 117 7X107° 4,498 5X10°8
k, 1,932 3X107° 1,923 5X107° 1.370 2X1071°
ks —1.511 8X1077 —1.503 §X10° "%  1.265 4X10" "
h —8.106 1X10°7 —8.125 6X10°7 7.578 41078
b2 —4,249 0X10°° —4,227 6X10°° 6.203 5X10°®
a 1.153 3X10°° 1,275 9X10°6 1.748 51076
a, 3.858 9X107° 3.858 7X107° 1.665 7X107°
1 )
146. 39 mm, 9.7 pm( 85
pm) , 150 mm 3.61 mm,
, 147.5
+2.5 mm, . 4.3
pm (<1 pixeD), s Au
=52 pixel( ), Av=2_8 pixel( )
, 5 o
72 )
1 990 . Au =
2.063 pixel,Av=1. 553 pixel, Au=
2.471 pixel , RMSE=2., 069 1, 60 m
4 , 2 mm,

Fig. 4

Images of calibration field taken from different

positions and orientations
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