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The improved anisotropy normalized variance for detecting non-vertical

magnetization anomalies
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Abstract For the magnetic field with unknown magnetization direction, it is necessary to study
the edge detection for the magnetic source of oblique magnetization directly. In this study, we
propose a new edge detection called anisotropy normalized variance based on magnetic gradient
tensor (ANV_MGT). First we use an anisotropy scale to improve the core function of ANV to
show the effect of the anisotropy Gaussian function. Then the magnetic gradient tensor mode is
used in the ANV method to process the anomalies with oblique magnetization. We construct a
numerical model of complex magnetic anomalies with oblique magnetization, which is used to test
the edge detection method. The model test shows that the proposed method, ANV_MGT, can
detect the edge of the magnetic source with non-vertical magnetization direction. It also shows

that the proposed method is better than application of ANV on the 3D analytic signal amplitude.
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In the application to real data from western China, a perfect magnetite ore location is determined

by performing ANV_MGT for the non-reduction to the pole data.
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Fig. 5 Results of gradients and tensors

(a) 3D analytical signal amplitude; (b) Tensor modules; (¢) Invariable of tensor I;; (d) Mu value of tensor.

104 (a) 1 ()
8
E 30
1 2 1 2
404
1I0 310 SIO 7I0 9l() lIO 3I0 SIO 7I0 9IO
Northing/km Northing/km
D ——
-0.4 -0.2 0 0.2 0.4 -0.4 -0.2 0 0.2 0.4
&6 HT kA () F ZLE A7 AT 15 5 3R I (b) 1Y 4% ] S5 PE AR Ak 7 22
Fig. 6 Anisotropic normalized variances based on tensor mode (a) and 3D analytic signal amplitude (b)
1) 5 e AN B I RAETENE 51 M BT b AR SV R 56 R AN B

Bl 6a 2R A SO AR B4R L T ok i A
(189 2% i) S 1 s o A 57 2 AS AT LA s/ 7 A 1) 32
Wi ) ST 488 g 1 6F 0 555 7 A AR 1 D X EE S, 3K
TITHEE 7 3 T = 4 A M 055 4 B8 114 4% 1) S P AR AL
J5 72 (1 6b), AR I 6a B RLCR AL T 18] 6b, 1 W]
TE = HESR AR PE R o W e o 5 0 AL D 1) 9 4K
L AR T = 4 A A7 15 5 PRI

4 LB

P 7a S s B4 v T P BT B R XY
S M BT B PR AT E SRR X R T kT
A DX 3 DX B A B P R A R X 7 B < R A L AT i
AL 1] e O e s W . S R 00 O A e
PRAA O RACP R AOE 1. AT O LR 2

I AMIEZE X AR 45 FL P17-2 5538 )5 2 RE 2k, 1%
Qb B R S SR A R 2 200 nT. 1 BT AR
FAALE Ry Ja S TR BRI | T SR X S
SR A0 AR S SRy Tk e AR DX R SE R i E TR R
) 5 W o A S 22 R S % S R AT A0 R OIS AE
.

H5E. B 7h BoR ay e Tile #6509 K F 5 84l
BT 4b, Tile 86 B2 B J7 1] -5 200 A2 R iR 7
L ME LA ORI 37 A A 8 AR R R Ta
(0 JEL A6 S TE AT B AR E SR A5 IR B AT
PR 1 BEAIR T R AL 1 5 55 S B AR B Ak T A
B TR A — — X0 DG R L a8 B A 2 X i R
L ETE DAY 55 S AR A /2. Zhang 4§ (2013)
MRFWZX EFH LT PA—PI L 2Z ) Z&H
A A S5 BN A PO e AR & P18 Lk 2 [



8 1 A 7 S - S A 2% 1) S At o T 2 R A Al T S R 2729

AAAERT T R G B8 1A O LR I 244 1 A 77 L. B 9a X F &N S B S WesiCR 248 T 9b.
XA E R AR AR B A REAE I 8 WA R AR Rl BTSN T ARG AL A R W . BB T X 2 T
S k. BIMT R E B A B B UREHSH - 7] A5

Bl 9a R ASCITIERE T HEA B SRER AR 55 5 0 PRI ACR tA R R B, 2551 9
SERGIE Ob R IET 4T SR S LR LR SEALBERL R AT AT

& Magnetite

® Magnetite

<©No magnetite ©No magnetite

-500 0 500 1000 1500 nT

Ce—
0 5 10 15 20 25 30 35 40 45 (°Ym

B7 () SN S i OR AR AL 31D 5 (b) Tile 6 B2 19 7K 7 S 51
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(a) 3D analytic signal amplitude; (b) Tensor module; (¢) Invariable of tensor I1; (d) Mu values of tensor.
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