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Abstract: The received echo in a multistatic sonar system is multi-component signals with the same signal
type and different intensities. Aiming to solve the problem that the time resolution of frequency-domain general
parameterized time-frequency transform (GPTFT) is limited by a window function, which is not conducive
to the analysis of multi-component signals, this paper presents a high-resolution frequency-domain GPTFT
algorithm for multi-component hyperbolic frequency modulation (HFM) signals based on Lucy-Richardson
deconvolution algorithm. First, the analytical expression of a HFM signal spectrum is derived by the stationary
phase method, and the matched kernel function for the frequency-domain GPTFT is designed to improve time-

frequency concentration which decreases when the kernel function mismatches. Then, the convolution model
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of frequency-domain GPTFT is obtained, and then the deconvolution algorithm is introduced to enhance time

resolution. The simulation and experimental results show that, compared with traditional GPTFT algorithm,

the proposed method has better time resolution and the processing gain is higher under low signal-to-noise

ratios and low signal-to-reverberation ratios.
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Fig. 1 Bistatic sonar system model
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