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Abstract: Autonomous navigation, orbit maintenance, and navigation augmentation of low Earth orbit
(LEO) internet satellites require high-accuracy, low-latency, and continuous onboard orbit products. To
coordinate real-time precise orbit determination and short-term orbit prediction under limited onboard
computing and storage resources,an integrated strategy of real-time precise orbit determination and short-
term orbit prediction is proposed. The strategy adopts layered processing consisting of kinematic orbit
determination,dynamic filtering,and short-term orbit prediction,and organizes the orbit determination and

prediction tasks through periodic scheduling. Five semi-physical simulation tests yield 3D position and
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velocity root mean square(RMS) errors of 0. 94-1. 78 cm and 0. 25-1. 12 mm/s for real-time orbit determi-
nation,and 9. 05-15. 63 cm and 0. 53-1. 02 mm/s for the fifth-minute prediction, respectively. Validation
using real onboard Global Positioning System (GPS) data from GRACE-FO C yields 3D position RMS
errors of 8.83 cm for real-time orbit determination and 12. 35 cm for the fifth-minute prediction. During a
5 min GPS observation outage, the RMS error of the 3D position is 6. 01 cm, followed by a short
reconvergence process after observation recovery. Frequency-domain analysis shows that the errors are
dominated by low-frequency and orbital-period-related components. With high-accuracy GPS orbit and
clock products, the strategy provides sub-decimeter real-time orbit determination, decimeter-level short-
term prediction, and continuous orbit output during short observation outages under limited onboard
computing resources.

Keywords:low Earth orbit satellite; real-time precise orbit determination;short-term orbit prediction;

integrated strategy;dynamic filtering
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