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Fig.1 Project Design of Post-processing Attitude

Determination Based on Stellar Image
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Fig.2 Flowchart of Star Centroiding
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Fig.3 Flowchart of Star Identification
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Tab.1 Star Centroiding of First Stellar Image
75 IR B {E X bR/ FE Y BbR/MBRR
0 102 397.13 —4.990 63
1 76 11.143 1 238.996
2 54 156.985 —4.971 57
3 59 369.927 41.953 1
4 54 —490.953 —234.932
5 49 438.953 —36.042 6
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Fig.8 Comparison of Star Distribution Before and
After Guide Star Selection(HIP,VMT=7.0)
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Tab.2 Star Identification Result of First Stellar Image
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Tab.3 Stellar Camera Calibration Result
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Tab.4 Attitude Result of First Stellar Image
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Domestic Stellar Image Post-processing Project Design and
System Implementation for ZY-3 Satellite

XIE Junfeng'? TANG Xinming' MO Fan' LIU Zhilong®
1 Satellite Surveying and Mapping Application Center, SBSM, Beijing 101300, China
2 School of Geomatics, Liaoning Technical University, Fuxin 123000, China

3 Department of Geo-informatics, Information Engineering University, Zhengzhou 450000, China

Abstract: As the attitude sensor with the highest absolute accuracy, the star tracker was widely ap-
plied in the most remote sensing satellites recently, and its performance is an important element to in-
fluence geometric loacation accuracy of the remote sensing satellite image. A raw stellar image pro-
cessing project is firstly designed for the domestic APS star tracker loaded on the first civilian high-
resolution stereo mapping satellite-ZY-3. The raw stellar images captured by the domestic APS star
tracker were downlinked to the ground for post-processing. This attitude post-processing project has
taken full advantage of all observed data in a period of time and sufficient computing resource on the
ground, compared to the on-orbit real-time processing. And the key technologies such as the stellar
image pre-processing, guide stars selection, star identification, and on-orbit calibration of the stellar
camera et.al had been improved and optimized. On this basis, the post-processing system for the APS
star tracker of ZY-3 satellite was implemented and applied for the absolute attitude determination
based on the raw stellar images. The real-time stellar images from the APS star tracker were down-
loaded for test verification. The experiment result indicates that the post-processing system based on
the stellar images has the characteristics of high automation and reliability. The random pointing error
of optical axis was regarded as the attitude accuracy of the APS star tracker. The post-processed atti-
tude accuracy achieves 1.82 arc seconds(ls), which is better than that of real-time processed 2.18 arc
second(1s). This attitude post-processing system will provide technical support for the daily opera-
tional running for the raw stellar images of ZY-3 satellite.

Key words: ZY-3 satellite; post-processing attitude determination project; stellar image preprocess;

guide stars selection; star identification ;on-orbit calibration; attitude accuracy
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