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Calibration of geometric parameters of line-array
CCD camera based on exact measuring angle in lab

WU Guo-dong, HAN Bing, HE Xu

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese
Academy of Sciences, Changchun 130033 ,China)

Abstract: A calibration system for geometric calibration of line-array CCD camera is established. The
equipment , environment, algorithm based on exact measuring angle and calibration precision are inves-
tigated. According to the requirement of calibration precision, equipment and environment are con-
firmed. The field angles and image heights are tested by combining high-accuracy two-dimension turn-
table with CCD subdivision measurement. Finally, the geometric parameters of the camera are calcu-
lated by a least square regression analysis. The analysis results show that the calibration precision of
principal distance and principal point have reached micron level and the calibration precision of relative
distortion is smaller than 1X10"*. This method can meet the requirements of high precision calibra-
tion of line-array CCD and has higher practical application value.
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Fig. 1 Principle of camera calibration device
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Tab.1 Data of calibration accuracy for camera

Camera
WAAC DPA HRSC TLS
Characteristics
Focal length (mm) 21.65 80 175 60
Field of view (%) 80 74 12 61.5
CCD-line (pixel) 5184 12 000 5 184 10 200
Pixel size (pm) 7.0 10.0 7.0 7.0

Principal distance calibration 0.46 0.68 4.48 0.69
accuracy (pm)

Principal point calibrati
rincipal point calibration 0.22 0.33 0.29 0.24
accuracy (pm)

Relative distorti alibra-
Lcatve dstortion. P 0 27 0.12 0.33 0.16
tion accuracy (1X107%)
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