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Principle of Adaptive Detection Using DuaR Magnetic
Field Gradient Inputs as Reference

LIN Chursheng, XIANG Qian, GONG Shen2guang
( Department  Weapon Engineering, Naval Univasity d Enginearing, Wahan, Hubd 430033, China)

Abstract:  Four single canponent magnetic field sensors are used to make up of a detection device that has duaP magnetic field
gradiert inputs as reference. The four single companent sensars compose three magnetic field gradient sensars with one as signal ser2
sor, the other as noise sensars. Let the output of signal sensar be the original input and those of noise sensors as reference inputs, then
nose caused by the change of orientation of magnetic field sensar relative to geomagnetism orientation can be eliminated efficiently, as
well as bow wawe due to carier movemert. Practical application shows that the detection device presented in has good technic prof2
erty, high senstivity with low false alam probabilty.

Key words: magnetic field gradient; signal detection; adaptive elimmnation

S ’ (1 2

) 1 ) 4 )
> , R 3 . Z
, 4 Bzi, Bza, Bz Bza. Bzi

) ) Bza ) D;Bz1 Bz, Bzzs  Bu
, ) d;
, Dmd.
, ) B, Ba B, B.
5 d d
0.1b 0. 1% > »>

(2 1 |

12003201220, 12003210226



2004

520
211 cosAy- 1 ,
s Z 9B,/ , Bzi Bz 1 Bz; Bz
9X, s 1 2 2
$ B U CoiB#casHt BAo# sinFH cos <y (6)
9B, $ B U CysB#cas H BAss# sint# cos<a3 (7
Bs= Bz Bzi= oo#D
$Bs= Boe Bu= g :Cxy Cs Bz Bz1 Bz Bzs
$B. = Bp- By d ) A1 Az B 71 73
9X i< <@ B Bu Bz1 0Bz,
9B,
$Bn= Bu- Bz= Wd B3 0Bz4 ’
L , <21, <4t <43 ,
D <y41= <
d, R 1= <pot < (8)
$ BSm$BrI 5 $BS m$ Br2 (2) <y3= gt <
@) <10 <20 (5)~ (8)
5 $ Bs U Cy B# cosHt+ BA4i#tsint# cos<
$ Bo— B, D 41 i .
X (3) $ B:1 U Gy B# cosHt BAui# sinHtcos( <+ <) (9
$B,=0 $ BiaU Cy3 BH costt BAg# sinHtcos( <+ <)
S B0 H < O
212 ,
> Bz Bz4 s <0 <n s <o <20 s
, s $ Bs
213
> D s £
$ Bs. , )
4z Y
B, " B B, ) D
! | —- : a—*: :"— $ Bs= nys(t) (10)
N/ B PRI " , , $Bn  $Bo
: — L »x K d
L ] >
' v $ Bii= nwi(t),$Bo(t)= nw(t) (11)
) ,
2 ) $Bs Bz ’
B B B > >
Z4 ) Ay ( Z4 Z1 ) R Bzi Bz, Bz By
). Bz Z ,B710Bz4
Xor ’ (B, H <a), (D). () ma(t) ,
Bz1, By ts(1), (1) nia(t)
Bz]i B cosH (4) 214
Bz= Ka41( BcosH cos Ay + B# sinHf cos<gi#sinAgp) , (3),(9)~ (11,
: Bzi 1;Kyq Bz Bz
. . 5B
H B g v B $ Bs= 304 D+ ny(1)
By Bz10Bz4 (12)
= nyi(t
Bzi Bz $ Bi= nu(t)
$ Bs = Bz4- Bz]z (K41- 1)BO0SH+ K41B(COSA41- 1) $ Brz: Ilwz(t)
# cosHt+ BK4 sinHsinAqi# cos<g :
U C4q B# casHt BAstsinH cos<g (5) ns(t) U Cy B# cosHt BAy#sinH cos<+ nys( t)
ni(t) U Cy B# cosHt+ BAy#sinH# cos( <jo+ <)+ nyi( t) (13)

:Cy=Ky- 1 .
Ay , sinAy U Ay,

| na(t) U CgB# cosHt BAss#sinH cos( <ot <) + nya(t)



3 521
s 1nT.
> Ilws(t), rlwl( t) rlw2( t) 5
5 nvss( t) nwl( t) 5
nw2( t) 100~ 200mT,
2 9 4 2
[3] ,
B 3~ 5nT,
3.
B#MA AB, o /‘;z 6 ,
i 9
BEBAAS, N o ,

N | W, :
Ay :

kL YV IR :
U owy, s H
v ! [1] ; : (Ml :
I//’ ; 1992. 40- 53,
e R B [2] [D].

,1996.
3 [ 3] WIDROW B, et al.Stationary and nonstationary 1eaming characteristics
3 LMS of the LMS daptive filter [J].Proc of the IEEE, 1976, 64(5): 1151-

T
Wi= (w11, Wiz, , ,WiL)

(14)
(15)

T
Wo= (w21, W2, , , WaK)

$B= ($Bi(n),$Bu(n- 1), , ,$Ba(n- L+ 1))7(16)
$Bin= ($Bn(n),$Ba(n- 1),, ,$Ba(n- K+ 1)) (17)
w X

W= (WL W= (wi,wa,, , wi)T (18)
X=($BI,$Bh) = (x1, X2, , »xn)" (19)
:N= L+ K. 3 4, IMS
[3’4]' b b
$B1 $Bn s (19) X.
+
»- z —>
RIEMA AB,
Ve -
_____. w
BERAX /
e
4
4
N 6
D= 50cm, d= 3cm. 4

1162.

, , . ( )[M].
, 1985. 52- 77.
, 1961 11
, 1983 , 1996

L1978 11 >

s , E2mail : brainmaker@ 163.
, 1939 s

4 >

© 1994-2010 China Academit Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



