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Frequency Hopping Parameter Estimation Based on
Autocorrelation and Time-Frequency Analysis

ZHANG Wei'? , WANG Ping' , XIE Xikun'"

(1. School of Electronics Engineering,Naval University of Engineering, Wuhan 430033, China;
2. Unit 92038 of PLA, Qingdao 266041, China;3. Unit 91202 of PLA ,Huludao 125000, China)

Abstract ; In order to obtain high-definition time-frequency map and high-precision parameter estimation of
frequency hopping( FH) signals, an FH signal parameter estimation method based on autocorrelation and
time-frequency analysis method is proposed. Firstly, the segmented autocorrelation algorithm based on
energy detection is used to preprocess the receiving signal, and then the time-frequency transformation is
carried out to obtain the time-frequency matrix of the signal. The signals are extracted by binarization and
morphological filtering, and the parameters are estimated by clustering algorithm. Simulation results show
that under the condition of low signal-to-noise ratio( SNR), this method can obtain high-definition time-
frequency images and high-precision parameter estimates. When the lowest SNR is —11 dB, the order of
magnitude of the estimation error is 107", Meanwhile, the autocorrelation operation can improve the anti-
noise performance of the parameter estimation algorithm obviously.
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