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Wavelet analysis of data from GMI magnetic sensors

ZHANG Lei, PAN Zhongming
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract; Traditional peak detecting method is impossible to detect actual signals when the signal-to-noise ratio (SNR) of the output of a giant

magneto-impedance ( GMI) probe is less than OdB. A novel method, therefore, is presented to detect weak signals from the probe, which are

directly sent to digital signal processing system after signal conditioning and sampling. In this method, the characteristics of the weak signals are

extracted by wavelet transform and the amplitudes determined by the correlation method. The simulation results indicate that the probe’ s output

signals with SNR = —15dB can even be detected by the hybrid method mentioned above.
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Fig. 1 Schematic diagram of GMI effect
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Fig.2 The applied field dependence of GMI
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Fig.3 The ideal signal s
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Fig.5 Detection circuit of weak signals from
the GMI magnetic probe
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Fig. 6 Power spectral density of s,
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Fig.7 Three-stage decomposition scheme of

signal multi-resolution analysis
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Tab.1 Coefficients of burt biorthogonal filter banks

k hy (k) J hy (k)
0 0.574 682
-1 0.273 021 1 0. 294 867
-2 -0.047639 |2 ~0. 054 085
-3 -0.029320 |3 ~0. 042 026
-4 0.011587 | 4 0.016 744
-5 0 5 0. 003 967
-6 0 6 ~0.001 289
-7 0 7 ~0. 000 509
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Fig.9 Three-stage wavelet decomposition result of s,
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Fig. 10  Correlation result at SNR = —3dB
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Fig. 11  The maximum of correlation at various SNRs
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Tab.2 Mean and standard deviation of

correlation at various SNRs

falgtt  E PRfERZE O E e
(dB) (104) (104) (204) (204)
3.010 96.123 10.012 97.084  5.350
0.035  72.333  6.463  65.616  7.346
-3.010 50.081  8.618  49.502  6.872
-9.030 23.509 6.786  25.048  6.556
-15.406 15.492  6.383  17.666  5.681
-27.447 12.396  3.036  15.078  4.285
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