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Detection and Parameter Estimation of Weak Chirp Signal
Using Duffing Oscillator

WEN Zhong? LI Li-Ping®

Abstract
invalid. An algorithm for weak chirp signal detection and parameter estimation is presented in this paper. The generalized

In the case of ultra-low signal-noise-ratio (SNR), the conventional methods for chirp signal detection are

filter array is constructed using a Duffing oscillator, and Lyapunov exponential is exploited to judge the state of the system.
According to the characteristics of the chirp signal, the problem of chirp signal detection is transformed into a periodic
signal detection problem to meet the demand of Duffing oscillator system. After the chirp rate is estimated and a new
sequence is constructed by the corresponding processing, the starting frequency is estimated using the Duffing oscillator
system again. Moreover, a segmented correlation smoothing method for enhancing the SNR is proposed to improve the
performance of the method.
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Table 1  Performance of the estimates
SNR -40dB -30dB -20dB

SBOEFE m ASTEME 0.995 x 1072 1.03 x 1073 1.01 x 103

m % 0.26 x 1073 0.12 x 10~5 0.09 x 10~5
wo MivME 1.996 2.002 2.001
wo vt 0.023 0.01 0.01
HEME m M 0.981 x 1073 1.08 x 1073 1.03 x 10~3
m 72 0.61 x 1073 0.11 x 1073 0.37 x 10~°
wo i AME 1.892 2.217 2.078
wo T 0.213 0.155 0.07
BRI m A5 0.695 x 1073 1.73 x 103 1.32 x 10—3
m A% 0.0037 0.0012  0.73 x 10~3
wo T ME 1.231 3.711 2.323
wo il 2 1.365 1.114 0.872
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