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Abstract: On-orbit calibration of camera parameters is a key step in the process of enhancing positioning
accuracy without the need of ground control points. Triangulation-based bundle adjustment is an efficient
method for calibrating the geometric parameters of a camera by incorporating stereo imagery. However, it is
necessary that the established strip model should not cause system deformation owing to the rate of attitude
variation. In this study. characteristics ol the payloads present in the TH-1 satellite were considered, and
EFP bundle adjustment based on Line-Matrix Charge-Coupled Device(LMCCD) imagery was applied. Three
linear array cameras were restructured by adopting inverse solutions of the aerial triangulation principle, and
on-orbit calibration of camera parameters for the TH-1 satellite was thereby realized. The upper and lower
parallax of the positioning accuracy is reduced to 0. 6 pixels, and the positioning accuracy is increased from 9
m to 7.4 m. The elevation accuracy is increased from 4. 7 m to 2. 7 m. Obtained results indicate that without
incorporating ground control points, the positioning accuracy of the TH-1 satellite imaging system can be

significantly enhanced through on-orbit calibration of camera parameters by employing LMCCD imagery.
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Tab. 1 Statistics ofposition errors without ground control points before and after the on-orbit calibration
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