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Performance Analysis of Marine Positioning Satellites
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Abstract: Formation satellites are important space facilities. In order to ensure the working efficiency of formation
satellites in complex space environment, it is necessary to analyze the working principle and status of formation
satellites. Take the marine positioning satellite of three-satellite formation as an example. The working status of the
satellites in the formation is often restricted by the factors such as the satellite baseline, the target source position, and
the satellite height, which easily results in problems such as fuzzy positioning. In evaluating the performance of marine
positioning satellites, the traditional methods mainly focus on the positioning accuracy, but ignore the index of iterative
calculation time for positioning. In specific scenarios, e.g., maritime search and rescue and emergency relief, shorter
calculation time is helpful to quickly find out the approximate location of the target source. In this paper, the positioning
error accuracy is analyzed based on the time difference measurement and positioning principle of marine positioning
satellites, and an evaluation method combining the horizontal dilution of precision (HDOP) and least square iteration is
put forward. With the proposed method, the effects of factors such as the relative geometry position of the target
source, the satellite altitude, and the satellite geometry configuration on the satellite performance are analyzed. The
simulation results show that the design of this paper can improve the positioning effect of the satellite, and provide a
reference for the parameter setting of the positioning satellite.
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Fig.1 Iteration effect and positioning error
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Fig.6 Effect of the target distance on the iteration time
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