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Intelligent orbit prediction for large morphing spacecraft
LIAO Jiahao, MENG Yunhe

School of Artificial Intelligence, Sun Yat-sen University, Zhuhai 519082, China

Abstract: The accuracy of medium and long-term orbit predictions for LEO spacecraft is susceptible to
uncertainties in the space environment and on-orbit configuration changes. The traditional prediction
methods are limited by errors in atmospheric density models, the inadequate applicability of drag
coefficients, and the lack of detailed modeling of the variation in effective windward area due to
configuration changes. This paper proposes a medium and long-term orbit prediction method for large
morphing spacecraft. This method introduces pseudo-drag coefficient to uniformly model the multiple
uncertainties related to atmospheric drag as a learnable time-varying parameter. It constructs a
prediction framework that integrates high-precision dynamic orbit model with data-driven techniques.
Furthermore, a correction model for the pseudo-drag coefficient is established to explicitly characterize
the quantitative relationship between changes in the windward area and the pseudo-drag coefficient.
Simulation experiments conducted on a large morphing spacecraft demonstrate that, under multiple
morphing scenarios, the proposed method achieves significantly lower orbit prediction errors than
traditional method, effectively enhancing the accuracy and adaptability of medium and long-term
prediction.
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Fig. 1 Flowchart of orbit prediction based on pseudo-drag coefficient
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