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An Estimation Method of Frequency Hopping Parameters for Hybrid
Spread Spectrum Signals Using Stochastic Resonance Enhanced Strategy

SHANG Jiadong, WANG Zulin, ZHOU Lina, PEI Ruilin

(School of Electronic and Information Engineering, Beihang University, Beijing 100191, China)

Abstract: An novel parameter estimation (SRPE) method based on stochastic resonance (SR) is
proposed to solve the problem that the frequency hopping parameter estimation of hybrid discrete
sequence and frequency hopping (DS/FH) signals is of low accuracy under strong noise
environment. First, A channelized modulator is used to decompose the DS/FH reference signal
into single-component signals so that the adiabatic approximation condition of SR is satisfied.
Then, the SR is used to increase the signal-to-noise ratio (SNR), and the frequency hopping
parameters of the DS/FH are estimated by using the Wigner-Villa transform. Simulations of the
SRPE method show that the root-mean-squared error of hopping frequency estimation is lower
than 10* when SNR is lower than — 10 dB, and a comparison with the channelized spectrum
enhancement (CSE) method shows that the parameter estimation accuracy of the SRPE method is
increased by 70%.
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