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Abstract; The frequency offset sensitivity problem of discrete Fourier transform ( DFT) phase difference
method in sinusoid wave frequency estimation is studied. An improved DFT phase difference frequency esti-
mation method is presented. Firstly,the mean—squared error( MSE) of DFT phase difference method is de-
duced. And then,an improved DFT phase difference frequency estimation method based on Rife interpola-
tion is proposed. The improved method has well solved the problem of sensitivity to frequency offset. The
computer simulation results indicate that the improved method has higher estimation accuracy in any fre-
quency offset,and its estimation performance is close to Cramer—Rao lower bound (CRLB).
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Tab. 1 The computation complexity of the DFT-based
sinusoidal frequency estimation methods
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Fig. 1 The estimation performance comparisons

under different frequency offset
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Tab.2 The frequency estimation performance when 6=0. 1
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DFT #Hf/ 22 32.47 28.81 21.58 15.90 13.70 10.12 7.34 5.24 3.97 3.13 2.36
Rife B3k 44.23 38.19 33.31 28.92 25.27 21.47 17.81 13.58 11.90 9.70 7.34
ARICEY: 33.29  26.13  21.24  14.63 11.36 10.31 6.90 4.16  3.41  2.11  1.93
CRLB 18.52 14.71 11.69  9.28 7.37 5.85 4.65 3.69 2.93 2.33 1.85
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ARSI 30.55 26.31 22.49 19.18 16.62 12.29 11.42 8.59 4.80 3.88 2.52
CRLB 18.52 14.71 11.69  9.28 7.37 5.85 4.65 3.69 2.93 2.33 1.85
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