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Abstract: The low earth orbit (LEO) satellite has advantages of the low launch cost, the short transmission delay, the
small link loss and the high data rate. But the Doppler effect caused by high-speed satellite and the short TT&C (te-
lemetry, tracking and command) time caused by random service lead to the difficulty of the high-accuracy parameter
estimation for spread spectrum signal with large Doppler frequency shift. A high-accuracy parameter estimation algo-
rithm for spread spectrum signal based on interpolated correct pseudo-code phase and carrier frequency was pro-
posed. Firstly, the comparative detection with correlation integral peak and adaptive detection threshold was em-
ployed to acquire correlation integral peak/side-peak and its pseudo-code phase/carrier frequency index. Then, the
trigonometric geometry relationship of pseudo-code autocorrelation was applied to interpolate the correct pseudo-
code phase, and the parabola fitting method of correlation integral peak was used to interpolate the correct carrier fre-
quency. The experiments and analysis verify that the proposed algorithm can achieve the pseudo-code phase estima-

tion accuracy better than 0.05 chip and the carrier frequency estimation accuracy better than 50 Hz with +£25 kHz car-

Yis HEA: 2024-12-23; 1&[EIHHR: 2025-03-26
BIEEE: &4, jinleilOs@I126.com



e 71

BERNE 202556 A

rier Doppler frequency shift, and significantly improve the pseudo-code phase and carrier frequency estimation accu-

racy of high dynamic spread spectrum signal in LEO satellite TT&C systems.

Key words: LEO satellite, spread spectrum signal, parameter estimation, interpolated correction, parabola fitting
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