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Estimating parameters of hyperbolic modulation

frequency signal based on cascade dictionary

LIN Congren YUAN Yuting SUN Haixin QI Jie GU Ye

( College of Information Science and Technology Xiamen University Xiamen 361005 China)

Abstract: To reduce the multi-path and Doppler effects occurring in underwater communications and to increase the
precision of underwater target detection we employ a modulation frequency signal as the detection signal. A hyper—
bolic modulation frequency ( HFM) signal is hyperbolic in the timeHrequency domain. In view of this feature we
establish a time-scale cascade dictionary model to find the optimal solution; furthermore
factors of the HFM signal are estimated. The simulation results and the pool trials show that the proposed algorithm
performs well and its accuracy is superior to that of the commonly used wavelet-Radon transform. The root mean
square error of the frequency variation factors is 1% lower than that achieved using the wavelet Radon transform.
This demonstrates the potential of the suggested algorithm for underwater target detection.
Keywords: underwater acoustic communication; cascade dictionary; HFM modulation signal; parameter estima—
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Fig.1 The flow chart of parameter estimation
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