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Doppler frequency offset pre-compensation algorithm based on

mixed forcast for LEO satellite communications
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Abstract
The Doppler frequency offset caused by the high dynamic characteristics of low earth orbit (LEO) satellites in-
creases the difficulty of signal recovery at the receiving terminal. Aiming at the Doppler frequency offset problem of
LEO satellite communication systems, a mixed forcast Doppler pre-compensation ( MF-DPC) algorithm is proposed.
The mixed forcast of orbit parameters is realized through neural network and linear fitting. The predicted orbit pa-
rameters and traditional algorithms are used to extrapolate the orbit to get the relative position and velocity. Finally,
the value of Doppler frequency offset pre-compensation is predicted. The simulation results show that the effective
frequency offset ratio of MF-DPC algorithm is 60% higher than that of comparison algorithms which are based on
TwoBody model, J2 model and J4 model, and it is 10% lower than that of the algorithm based on the simplified
general perturbation (SGP4) model. But its computation time is reduced by almost 10 times compared with the al-
gorithm based on SGP4. It can be seen that MF-DPC provides a fast and reliable pre-compensation mechanism for
terminal synchronous access.

Key words: low earth orbit (LEO) satellite, Doppler offset, neural network, pre-compensation
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