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Adaptive antidromic window moving method for
spacecraft orbital maneuver detection
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2. Hunan Key Laboratory of Intelligent Planning and Simulation for Aerospace Missions, Changsha 410073, China)

Abstract; Using two line elements as data source, an adaptive method using antidromic window moving for detecting maneuvers of space
objects was proposed. Adaptive window configuration model was established to get detection window for different objects. Meanwhile, cross arc
prediction was integrated in order to obtain the maneuver time more precisely. Applying antidromic window moving method, the maneuver in the
latest epochs can be detected. The results were compared with real maneuvers as well as in the existing literature. It is shown that the proposed
method can adapt to the window configuration of maneuvering detection of space objects on different orbits. Besides, the detection success rate can

reach more than 90% under the given simulation conditions. Moreover, the accuracy of maneuver time estimation is observably higher than that of

existed method. Simulations of the approach proposed have demonstrated good performance in near-real-time maneuver detecting.
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Fig.1 Flow chart of maneuver detection by orbit prediction

error fitting method in literature [ 11 ]
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Fig.2 Diagram of reverse window moving
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Tab. 1 Best detection windows of space object 28376
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Tab.4  Orbital information of detection objects

TE TLEXdE RME/ i/ mhl/ s/
s B/ min (°) km km

23710 364.78  100.64 98.56 790 788
27424 1 064.44 98.83 98.23 704 701
41240 729.31 112.42 66.04 1344 1332
25994 728.65 98.82 98.16 703 701
28376 364.22 98.82 98.22 703 702
37384 89.70 1435.71 60.06 35870 35 688
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Tab.6 Maneuver information of leak detection
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Tab.7 Comparison of maneuver estimation results
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Fig. 13 Detection results of the maneuver in newest

epoch time by the proposed method
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