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The Starting Point Problem of Snusoid Frequency Estimation
Based on Newton’ s Method

DENG Zhenrmeo LIU Yu
( Cdlege d Information Sdence and Techndogy , Nanjing University of Aeronautics & Astronautics , Nanjing , Jiangsu 210016, China)

Abdract: In this paper we anaysis the performance of Rife agorithm and point out when the true frequency is much close
to quantized frequency of DFT (discrete Fourier transform) Newton' s iteration will be disconvergent because of decreasing of Rife
algorithm’ s precision. In order to solve the problem we present a modified Rife (MRife) agorithm by moving the signal frequency
to the midpoint of two neighboring discrete frequencies and then estimate the frequency using the Rife algorithm. The simulation re-
sults show that the performance of MRife does not fluctuate with the distribution of signal frequency. The RMSE (root mean square
error) o oneiteration of Newton' s method whose initidization is MRife is close to CRLB (Cramer- Rao L ower Bound) throughout

the frequency band and the perf ormance is steady.
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2 SNR=0dB (CRLB  19.0kHz)
fi | Rife MRife (kHz) (kHz) (kHz) (kHz)
(MHz) (kH?) (kH) [( MRife )| ( Rfe (__ Rife (__Rfe
50. 000 53.9 21.3 19.2 20.3 18.8 18.9
50. 039 78.4 19.2 19.3 21.5 18.8 19.1
50.078 109.5 18.6 18.8 26.2 18.7 18.9
50.117 119.4 19.3 18.7 38.3 18.3 19.4
50. 156 101.5 20.5 18.9 59.2 48.9 209.1
50.195 67.3 19.6 18.6 64.9 9.9 332.3
50.234 32.0 20.9 19.3 252.7 154.7 253.1
50.273 21.1 21.1 19.0 20.0 18.9 18.1
50. 312 19.5 19.1 18.9 19.5 19.2 19.1
50. 351 19.7 19.7 19.3 18.4 18.8 19.1
50. 391 19.3 19.3 19.1 18.7 18.8 18.9
58.3 19.9 19.0 50.9 41.0 86.0
3 SNR=-3dB (CRLB  26.9%H2)
fi | Rife MRife (kHz) (kHz) (kHz) (kHz)
(MHz2) (kHz) (kHz) (__MRife )] (__Rife (__ Rife (__ Rife
50. 000 76.1 40.3 28.1 30.0 27.8 26.5
50. 039 93.5 37.9 26.6 30.9 27.1 26.6
50.078 118.6 27.1 27.1 39.0 25.9 25.3
50. 117 145.4 26.9 26.8 56.7 26.8 195.6
50. 156 142.6 25.6 27.8 91.3 58.6 672.9
50.195 121.3 28.5 26.8 1380. 1 942.3 2938. 4
50.234 80.2 42.9 28.4 2526.0 662. 6 620.5
50.273 41.3 36.5 27.0 128.7 291.1 274.7
50. 312 28.3 36.9 27.2 63. 6 27.6 26.6
50. 351 27.6 27.4 27.3 26.9 27.5 27.9
50. 391 27.1 27.1 26.8 21.7 27.4 27.4
82.0 32.5 27.3 400.1 195.0 442.0
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