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Figure 1 Imaging model of push-broom CCD-line camera
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Table 1 Relation between rank characteristic and the calibration parameter
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Figure 4 Work flow of distortion parameter calculation progress
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Figure 5 HJ-B satellite camera imaging sketch map
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Table 2 Calculation of distortion parameter for different focus length

No. Focal length (mm) Co C1 C2 C3 residual error (mm)
1. 140.8 0.00095899 0.99776 1.7785E—5 2.077T4E-5 0.015083
2 140.9 0.0023983 0.99847 1.7874E—-5 2.0789E—-5 0.015094
3 141.0 0.0038375 0.99918 1.7964E—-5 2.0804E-5 0.015104
4. 141.1 0.0052768 0.99989 1.8053E—5 2.0819E—5 0.015115
5 141.2 0.006716 1.0006 1.8142E-5 2.0833E—-5 0.015126

ST 6.4 MEIT; CCD2 A 21 MBI, JRZEKLAIALE 0,015 mm, 55T 2.3 MGG, 78 70 ELER
$y5), B AR GIRZEFEAT R, A2 T RS L.

N T BB MR AR R R IE A, X CCD1 ARPL BIEESE T 5 ANEEEE, 195 5 414k,
W 2. BV R CAROE, ATHERMN 3 Briisy, BATARS ZEHITE, X T AF KR 225,
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An angle-based method of on-orbit geometric calibration for the
pushbroom camera

HAO XueTao*, XU JianYan, WANG HaiYan & LEI YuFei

China Centre for Resources Satellite Data & Application, Beijing 100094, China
*E-mail: hxt@cresda.com

Abstract Calibration of the elements of interior orientation is important for improving the geometric precision
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of remote sensing cameras. Here, we propose an angle-based method of on-orbit geometric calibration for the
pushbroom remote sensing camera. Based on the principle that the exterior parameters’ errors are the lesser
influencing factors on the angles between the camera’s viewing vectors, the errors of the inner optic geometric
distortion are modeled by fitting a using a third-order polynomial model. The angles between the camera’s viewing
vectors are calculated by acquiring ground control points (GCPs) from the referencing map and digital elevation
model. By adjusting the focus length and the parameters of the polynomial model, suitable inner precision for
processed CCD imagery from the HJ-1 satellite can be obtained. A comparison of corrected to uncorrected GCP

positions yielded average residual errors of 2-6 pixels, which was appropriate for their precision.

Keywords remote sensing, CCD camera, geometric distortion, on-orbit calibration
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