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High Accuracy On-Orbit Geometric Calibration of

Linear Push-broom Cameras
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Abstract: An on-orbit geometric calibration model is established based on an offset matrix and direc-

tion angle model, the corresponding solution is presented in this paper. Similarities and differences be-

tween the physical distortion model and direction angle distortion model are analyzed. The direction angle

distortion model in a linear push-broom camera is derived from the physical distortion model. Differ-
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Abstract: We proposed a fast back-projection algorithm for multi-receiver synthetic aperture sonar
(SAS) in a shared memory environment. A two-dimensional dynamic data structure was used to keep
the delay time and the compensation phase information was designed based on the characteristics of the
back-projection algorithm, which helps to eliminate repeated delay time computation for the same
range. In the shared memory environment, we combine the focusing operation for the near and far dis-
tance of the image scene to achieve a computation load balance. An imaging test performed on real
SAS data confirms the proposed algorithm is accurate and efficient.
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ences between the field central camera and field bias one are analyzed and their direction angle model
formulas are separately provided. Control data from the Songshan mountain test field and a HR image
from the TH-1 satellite are employed to verify this calibration model and solution. Experiments indi-
cate that stable inner parameters can be obtained by this calibration model and solution method. Be-
tween the two calibrated inner results, 95 percent of along-track direction angle difference is less than
0.1 pixels and 93 percent of across-track direction angle difference is less than 0. 2 pixels. After on-or-
bit geometric calibration, image positioning accuracy was significantly improved.

Key words: linear push-broom camera; on-orbit geometric calibration; exterior calibration model; in-

ner calibration model; positioning accuracy
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