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LIU Kun, HAO Xiao-ming, LIU Xiao, WANG Jun-shuai
Space Star Technology Co., Ltd, Beijing 100095, China

Abstract: Along with the application of Global Navigation Satellite System (GNSS), more and more low
earth orbiting (LEO) satellites are equipped with navigation receiver to obtain real-time high-precision position
and velocity measurement, and the accuracy of pseudorange and Doppler measurement values is related to the
accuracy of position and velocity measurement. In addition, with the increasing demand for time accuracy of
low-orbit satellites, low-orbit satellites also put forward higher requirements for the time determination and
maintain the accuracy of navigation receiver. Both the real-time velocity measurement and the calculation
accuracy of the clock drift information are closely related to the real-time Doppler measurement accuracy of the
receiver in the low-orbit operation scenario. In this study, precise Doppler estimation is obtained based on the
polynomial fitting, so as to achieve high-precision real-time velocity measurement, and the coefficients and
calculation methods that are easy to apply in engineering are obtained, and finally realize the precise velocity

estimation of the navigation receiver in the high-dynamic scenario of the LEO satellites. In this study, a
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simulator test environment is set up to compare and verify different calculation methods in low-orbit scenarios,

and the results show that the method of real-time Doppler estimation by polynomial fitting can obtain high-

precision velocity measurement results.

Key words: LEO (low earth orbiting) satellite; navigation receiver; polynomial fitting; Doppler estimation
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