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Strategy and Analysis of Fast Calculation for Initial Orbit of Mengtian Lab Module

DUAN Chenglin, SHENG Qingxuan, DUAN Jianfeng, WANG Haoyu,
SHEN Qianhui, CHEN Ming
(Beijing Aerospace Control Center, Beijing 100094, China)

Abstract: The initial orbit is the key criterion for the evaluation of spacecraft into orbit. The fast and accurate

calculation of initial orbit can gain time for the emergency life-saving control when the orbit is abnormal. In order to

solve the problem that the time and accuracy obtained by the traditional initial orbit calculation method cannot be

balanced, a fast initial orbit calculation strategy is designed. The separation time of module and arrow is determined

according to the acceleration change rate of the launch vehicle. the real-time orbit sliding batch processing algorithm

based on dynamic constraints is used to accumulate the data after ultra-short arc separation for the initial orbit

calculation, and the logical optimization of multiple groups of initial orbits determined by various data sources is

determined. The simulation data of the Mengtian lab module show that using the designed strategy to calculate the

initial orbit can achieve the same accuracy of post-precision orbit determination, the calculation time is controlled within

1 min, and the timeliness is much higher than that obtained by the post-precision orbit determination method.
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Fig.1 Procedure of the real-time orbit sliding batch

algorithm
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Fig. 2 Velocity curve of the active section of the Mengtian

lab module
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Fig. 5 Position and velocity deviations of the initial orbit
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