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A New Sinusoidal FM Signal Parameters Estimation Algorithm
Based on Cyclic Autocorrelation
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Abstract: A new approach for Sinusoidal Frequency Modulation (SFM) signal based on cycle autocorrelation
function is proposed to lower the computational complexity and adapt lower Signal to Noise Ratio (SNR) . First,
by computing the cyclic autocorrelation function of SFM signal and analyzing its traits, the estimation for modu-
lated frequency is given. By delay-and-compute the SFM signal, its sinusoidal modulation character is eliminat-
ed and it becomes a single-frequency signal from which the carrier frequency can be estimated. Utilizing the pe-
riodicity of the frequency modulation, the zero frequency signal after down conversion is periodically accumulated
to decrease the effect of noise. Then, the FM coefficient can be obtained by estimating the instantaneous fre-
quency of the accumulated signal. The simulation results demonstrate that when SNR = 6 dB, the Root Mean
Square Error(RMSE) is lower than — 18 dB. The computation of the algorithm which is just 16% of the one of
Carson Rule (CR) under the same conditions shows that the algorithm is easy for engineering realization.
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