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High Precise Real-Time Navigation and Orbit Determining Method for Spacecraft
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Abstract: In terms of the real-time navigation and orbital determining method driven by the measured data of low
earth orbit spacecraft and its global navigation satellite system (GNSS), the orbital determining error caused by the
deviation between the GNSS antenna center and the spacecraft mass center is analyzed by using the orbit dynamic
theory. Based on the rigid-body motion and attitude characteristics of spacecrafts in orbit, a correction term for the
relative velocity corresponding to the installation relationship is proposed. With the analysis method of attitude and
orbital coupling, a high precise simulation method for GNSS measuring is introduced based on the integral of the mass
center and the position velocity modification of the GNSS antenna center. With the help of the real-time navigation
algorithm in the form of extended Kalman filter (EKF ), the system error in orbit determining is analyzed. The long-
term characteristics of the semi-major axis determining error are analyzed, and the necessity of the position velocity
correction for the data measured by GNSS during high precise real-time navigation and orbit determining is verified by
simulation.
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