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Signal frequency estimation method combining quadrant discriminant
and moving fitting

Wang Xuanze"® Zhang Yucan® Wang Aihui' Zhai Zhongsheng'?  Feng Wei'?
(1. School of Mechanical and Engineering, Hubei University of Technology, Wuhan 430068, China;
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Abstract: Frequency estimation of sinusoidal signal is widely used in communication, radar and sonar, etc. Forasmuch
as accurate estimation of sinusoidal signal frequency, an frequency estimation method for sinusoidal signals based on
quadrant discriminating and moving fitting is proposed. The period or phase step of the sampled signal is estimated
preliminarily using the quadrant discriminating method. Then, the move sine fitting method and the estimated
parameters are applied to processing of sequence data further, Finally, the signal period or frequency is calculated
directly according to the fitted phase of corresponding sequence point. The proposed algorithm is compared with
simulation accuracy of three existing interpolation algorithms based on discrete Fourier transform (DFT), The
simulation results show that when the design SNR is —5,0,5 dB, measuring frequency is about 11. 432Hz with six
discrete frequencies, sampling frequency is 2 222. 22 Hz and data quantity is 5 112, the mean root mean square error
(RMSE) of frequency estimation of this method is respectively 2. 048 X 107%,1.290 X 107%,0. 870 X 107* Hz. The
mean of mean absolute error(MAE) is respectively 1. 823X 107%,1. 209X 107°,0. 687X 10™° Hz, which is lower than
the errors of the other three algorithms, The proposed algorithm has higher accuracy and is closer to the Cramer-Rao
lower bound (CRI.B). The proposed algorithm is stable performance due to insensitive to the range of frequency.
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11. 345 29. 000 12. 270 2. 883 2. 308 2.152 2.012 2.051 1. 854
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