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Star spot centroiding method with inertial measurement information

LYU Hanfeng, ZHANG Liang, WANG Dingjie, WU Jie
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; As for the low centroid precision of blurry star spots acquired by the star sensor in vibration environment, the star spot centroiding

model with inertial measurement information was proposed and the centroiding algorithm was formed. The weighted center of the star spot was

regarded as the centroid at the initial time of the exposure by the algorithm, then the centroid track could be computed with the vibration information

by the strap-down inertial sensor, and the star imaging area and its weighted center could be estimated with the star spot power distribution model.

Finally, the exact centroid value at the finish time of the exposure was got by using iterative operation to make the two weighted centers coincide

with each other. The centroiding precision of the algorithm and the effect of relevant factors on it are analyzed by using simulation data, and

numerical results indicate that the method can reach about 0. 01-pixel centroid precision even in the vibration environment with a good applicability

performance.
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Fig.1  Star imaging model
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Fig.2 Sketch map of power density distribution
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Fig.3 Flow chart of the star spot centroiding method

with inertial measurement information
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Fig.5 Comparison of the centroids of the two methods
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Tab.1 Theoretical centroids and errors

¥ R B (EEVRIS LIETRTS
5o ay(BR) WEMRR) WREURR)
1 160.633/136.429 1.609 0.003
2 252.542/129.289 1.681 0.013
3 393.570/265.730 1.723 0.022
4 252.442/378.040 1.754 0.019
5 227.821/193.130 1.683 0. 006
6 185.152/292.005 1.675 0.089
7 392.505/57.265 1.864 0.013
8 407.711/432.677 1.752 0.016
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Fig.7 Effect of the drift on the centroid precision
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