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A Reliable Time Error Estimation Method for Fast Frequency-Hopping
Communications Under Interference Conditions

BAI Yang, XIAO Na, PAN Shenfu, WANG Yang, KONG Deyang
(The 54th Research Institute of CETC, Shijiazhuang 050081, China)

Abstract: To address the issue of severe performance degradation in time error estimation under malicious interference in
fast frequency hopping (FFH) satellite communications, a time error estimation method based on interference preprocessing
is proposed. This method designs a frequency-domain interference detection and suppression scheme based on segmented
FFT, which can effectively detect and suppress interference-affected frequency hopping signals while employing a segmented
FFT based frequency-domain time error estimation method, achieving a reliable time error estimation under different mali-
cious interference conditions. The performance of time error estimation under various interference scenarios is evaluated
through simulations, and the simulation results demonstrate that under different interference bandwidths and power levels,
the proposed method can achieve an accurate estimation, with the mean squared error (MSE) of the normalized time error
below 0. 01, thereby ensuring normal demodulation of FFH signals.
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