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Abstract In order to address the critical compensation issue for attitude jitter in high-resolution (HR) images, a
steady-state imaging model based on high-frequency angular displacement is proposed to detect attitude jitter and
internal geometric accuracy compensation of HR satellite, and the accuracy of geometric calibration field is validated
using digital orthogragh images/digital elevation model reference data. In the case of HR optical satellite launched in
2015, three experiments are carried out as follows: platform jitter detection, convergence analysis of attitude
processing filter, and verification of jitter compensating effect. The compensation results show that the proposed
platform jitter compensation model can effectively improve the imaging quality, and the internal geometric accuracy
of jitter image reaches 1.5 pixel after compensation.
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Fig. 2 Flow chart of steady-imaging model based on object space consistency for attitude-jitter image
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Fig. 3 Statistic chart of angular-displacement increments at the Songshan calibration field
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Fig. 9 Statistic chart of relative geometric accuracy of steady-imaging image at the Songshan calibration field
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Table 1 Statistic table of relative geometric accuracy of steady-imaging image with

on-board attitude data compensation pixel
Average relative error MSE of relative error
Time Side swing /(°)  Regions Relative accuracy
V, v, M, M,
2015-08-29 14:08 —4.965 Songshan 3.729 0.037 0.008 3.114 2.052
2015-08-31 16:26 4.727 Yili 3.069 —0.011 —0.009 2.401 1.912
2015-09-03 13:42 —8.428 Anyang 3.412 —0.015 0.031 2.588 2.224
2015-09-16 16:19 —6.299 Yili 4.314 0.018 0.019 3.841 1.965
2015-09-26 1352 —7.711 Dongying 3.817 —0.006 0.009 3.187 2.101

2 BT MR AL T B RRZS BUR R AR A JL A RS BE Gt &

Table 2 Statistic table of relative geometric accuracy of steady-imaging image with

angular displacement compensation pixel
T . . R . . Average relative error MSE of relative error
ime Side swing /(°)  Regions Relative accuracy v, v, M, M.
2015-08-29 14 .08 —4.965 Songshan 1.454 —0.024 —0.014 1.026 1.031
2015-08-31 16:26 4.727 Yili 1.562 0.013 0.007 1.211 0.987
2015-09-03 13:42 —8.428 Anyang 1.323 —0.011 0.021 0.854 1.011
2015-09-16 16:19 —6.299 Yili 1.425 0.009 —0.023 1.246 0.693
2015-09-26 13:52 —7.711 Dongying 1.459 0.005 0.007 1.104 0.955
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