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Center Extraction Method for Star-Map Targets Based on
Anisotropic Gaussian Surface Fitting
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Abstract The star and satellite target detection and recognition are one of the important applications of space
surveillance system. Because of the characteristic of point target imaging of the map image, and a large number of
the interference of background stars, the feature extraction of the map for target recognition is difficult, so the
location of the object is the key characteristics to realize target identification. Gaussian curved surface fitting method
is one of the target centroid extraction algorithms to be used widely. Theoretical analysis and experiment show that
the traditional Gaussian curved surface fitting method of the satellite motion poisoning has much error. So, the
anisotropic Gaussian surface fitting model is put forward, and the model by using two different Gaussian blur
parameters and rotation factors to capture target of anisotropic characteristics of different directions , which is
suitable for the fuzzy random direction caused by the satellite movement. Simulation experiments and real data test
show that the overall positioning accuracy of this method can achieve 0.008 and 0.04, respectively, which is able to
accurately extract the map target centroid, and improved greatly than that of the traditional methods.
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Fig. 1 Gaussian surface fitting to determine target centroid
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Fig. 3 Schematic of map target imaging. (a) Star target into a round shape ; (b) satellite in vertical direction ;

(¢ ) satellite in horizontal direction ; (d ) satellite in 45° of direction
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Fig. 4 Movement direction of the satellite in rotating coordinate system
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Table 1 Analysis of three centroid extraction methods
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Fig. 9 (a)Centroid extraction result of star ; (b) trajectory fitting and centroid extraction result of satellite ;

(c ) centroid extraction error of satellite
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