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A weak and frequency-varying signal detection method for rotating

magnet ranging system
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Abstract: According to the weak and frequency-varying characteristics of rotating magnetic signal, a filtering method was developed

based on discrete Fourier transform ( DFT) double-peak spectrum value. Firstly, the frequencies of two peaks in the main-lobe of sig-

nal amplitude spectrum were searched. Secondly, the initial frequency value was reconstructed based on the two frequencies and the

true frequency value was solved by Newton's method. Finally, the signal amplitude was recovered. The proposed method was tested by

computer simulation and outdoor experiments. The simulation results show that the double-peak method is much better than the single-

peak method based on DFT. The experimental results agree well with the variation law of magnetic field strength with distance. The

proposed method is proved to be effective and accurate. The method can track the varing frequency accuratly and extract the weak am-

plitude precisely.
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Fig.2 Variation of RMRS magnetic signal

waveform with distance
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Fig.3 Ideal and practical spectrum of signal
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Fig.4 Processing results of sine signal with color noise
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Table 1 Frequency detection results of sine signal

with color noise

. HIE ATy ik AT )y v

g Hy o AE HxRE i 1 AR 22
Hz S/ Hz 8,/ % S/ Hz 8,/ %

X 1 0.9980 0.2000 0.9766 2.3400

Yy 2 2.0018 0. 0900 1.9678 1.6100

Z 3 3.0002 0. 0067 3.0273 0.9100
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Table 2 Amplitude detection results of sine signal

with color noise

L A3 ik BT
g A/ KDHE FXF R 22 K E FXF R 22
\% Ay/Hz 8,/ % A,/Hz 8,/ %
X 2 2.0490 2.4500 1.8211 8.9450
Y 3 3.0711 2.3700 1.9581 34.7300
VA 4 4.0010 0.0250 3.5107 12.2325
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