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Application of Adaptive Weighted Centroid Algorithm in
High Accuracy Star Localization
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Abstract An adaptive weighted centroid localization algorithm is proposed to solve the problems caused compositely
by the high magnitude stars, the image motion and the aberration of optical system in high accuracy star localization.
A mathematical model based on the maximum likelihood estimation is derived and built to perform numerical
simulations. The results show that the localization accuracy of the algorithm proposed is increased by over 50%
compared with that of the traditional star localization algorithms such as centroid method, weighted centroid method
and Gaussian fitting method. The proposed algorithm has good convergence rate, and the centroid location error is
relatively stable after five iterations, which can meet the real-time requirement in practical applications.
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Fig. 1 Flow chart of adaptive weighted centroid algorithm
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Fig. 2 Iteration process of adaptive Fig. 3 Relationship between centroid localization
weighted centroid algorithm accuracy and number of iterations
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Fig. 6 Elliptical star image generated by aberration and image motion.

(a) Elliptical star image; (b) e=1.0; (¢) e=0.7; (d) ¢=0.5
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Table 1 Localization accuracy of different star localization algorithms for elliptical star images with different Rsy and ¢

Root mean square /pixel
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Algorithm Axis e=0.7 e=0.5
15 dB 20 dB 25 dB 15 dB 20 dB 25 dB
Centroid method x axis 0.1724 0.1236 0.0488 0.1860 0.1267 0.0502
y axis 0.1458 0.1132 0.0401 0.1524 0.1180 0.0493
Weighted centroid method x axis 0.1679 0.1270 0.0521 0.1847 0.1255 0.0516
y axis 0.1460 0.1162 0.0452 0.1530 0.1192 0.0505
Gaussian fitting method x axis 0.1316 0.0996 0.0409 0.1387 0.1022 0.0438
y axis 0.1220 0.0873 0.0388 0.1341 0.0880 0.0430
Adaptive weighted centroid method x axis 0.0817 0.0724 0.0359 0.0824 0.0748 0.0372
y axis 0.0894 0.0696 0.0346 0.0885 0.0732 0.0365
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