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Application of adaptive LMS algorithm and correlation in

signal detection for GMI magnetic sensor

PAN Zhongming , DING Hao , Chen Min
( College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract; In the development of GMI magnetic sensor, weak magnetic signals are always submerged in the circuit intrinsic noise. Since

traditional peak detecting method is impossible to detect GMI sensor’ s output when its SNR is lower than 0dB,a new method is presented to detect

the GMI probe’ s weak signals( SNR <0dB). The LMS algorithm was applied firstly to extract the characteristic parameters of the weak signals, and

then the cross-correlation function between the characteristic parameters and the idea ones was calculated. Finally the maximal correlation values

were regarded as weak signals to be detected by means of calibration. The simulating results indicate that this method can not only detect but also

measure the magnetic field by the corresponding relationship of magnetic field intensity and the maximal correlation values, even the SNR of GMI

magnetic sensor’ s output is 10dB.
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Fig.1 Typical GMI measurement circuit
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Fig.2  Typical GMI effect curve of amorphous wire

2 WERE

ASCHFFEHET I 3 i i GMI R A% 8 , ]
A2z A SRR 22 B SE i) HARR 22 A 4t

eSS o ARdl2z A FARR 22 B 195 155
S 2Bl B AL BRI AT 5 AT LS BN R N R
M (o), ATERACY « () BRSS9 R
/NIE

R

[

L] | e

| & | &

3 B “ %

S B B | B

[ e
I, — H,

AR i

K13 GMI e i I B B

Fig.3 GMI magnetic sensor theory
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Fig.9  GMI magnetic sensor circuit
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