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Abstract The accuracy of satellite attitude data is an important factor restricting the geometric positioning accuracy
of high-resolution images. For the current problems that the accuracy of satellite attitude data processing is not high
and data assessment is difficult, an algorithm of satellite attitude data ground processing is proposed based on bilateral
filtering and overall weighted smoothing to achieve high-accuracy processing for attitude data. Furthermore, the
numbers are digital orthophoto map and digital elevation model reference data of geometric calibration field is used for
accuracy assessment. By using high-resolution optical satellite of Yaogan-24 launched in November 2014 as an
example, the processing results illustrate that the proposed method is robust and feasible. The relative accuracy of
attitude data can reach 0.8, and the positioning accuracy of panchromatic camera geometric correction image can
increase to 15 m via using the refinement attitude data.
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Table 1 Attitude sensor's performance parameters of Yaogan-24 satellite

Attitude sensor Performance parameter

Optical axis error<<5”(3°)
ASTRONIO star sensor Horizontal axis error<<35”(3%)
Frequency: 4 Hz
Optical axis error<c10”(3%)
APS star sensor Horizontal axis error<<35"(3°)
Frequency: 4 Hz
Random drift<<0.39 (°)/h(3")
Three floating gyro components Constant drift<(6 (°)/h

Frequency: 4 Hz
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Fig. 4 Chart of original observation data precision of ASTRONI10 in different time and locations
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Fig. 5 Variation of satellite attitude error Euler angles based on ground processing algorithm
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Fig. 7 Time series chart of gyro drift based on ground processing algorithm
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Fig. 10 Charts of correspondence points between DOM image and Yaogan-24 satellite panchromatic camera geometric

correction image taken at Songshan calibration field on December 16th, 2014. (a) Panchromatic image; (b) DOM image
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Table 3 Table of uncontrolled positioning precision of Yaogan-24 satellite panchromatic camera geometric

correction image based on onboard processing attitude data m
Time Side Place Positioning Mean offset RMS of offset
swing /(%) accuracy dx dy mdx mdy
2014.11.27 —3.520 Yili 51.474 —15.889 —48.961 16.604 50.730
2015-01-09 —5.362 Anyang 14.007 9.725 —10.082 9.981 10.408
2014-12-16 6.072 Songshan 29.766 —10.662 —27.792 14.807 29.763
2015-01-01 1.308 Anyang 4,414 —4.409 0.220 4.816 1.119
2015-01-23 —0.263 Yili 25.748 —25.382 —4.329 27.869 4.907
RMS 29.713 14.995 25.651 16.699 26.806

o4 T T AL PR YE ASBOE HYIE IE-24 5 TLR A (ML TE 4 ) AR AR R AR LA A IR B SR

Table 4 Table of uncontrolled positioning precision of Yaogan-24 satellite panchromatic camera geometric correction

image based on ground processing attitude data m
Time Side Place Positioning Mean offset RMS of offset

swing /(%) accuracy dx dy mdx mdy

2014-11-27 —3.520 Yili 20.255 —17.481 —10.232 17.374 10.87
2015-01-09 —5.362 Anyang 10.593 8.336 —6.537 8.625 6.970
2014-12-16 6.072 Songshan 16.362 13.271 —9.572 13.096 9.123
2015-01-01 1.308 Anyang 8.727 —1.564 —8.586 2.224 8.799
2015-01-23 —0.263 Yili 15.218 —15.197 0.815 16.385 1.125
RMS 14.819 12.526 7.917 12.815 8.107
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