99 —AY dndo TR oyl PV e)jbsw;sz.g{}:ﬁ:\lzu

(Euler Deconvolution) L 5l cowslealy 5 Judow Jb&w sla s, oS 5

SMI 95 pmblin laesls i 5l » (AN_EUL)

Y&_ijg.wl )'jjg_gjaﬂ;}b“flﬁé;g JVUULA}

- &l g Fa 5 £ . .4 & R “ . Y !
Ol (s ol (5 8835 dunsbio e e S b 09,57 oS bl Ay oeolid ) IS gameiils
- & PRIy £ . . g & - r
O] il ol 58835 Ao o pmo) Kb 09,5 o Loliw/

ANV 5l Gopdy « AV - 22l o)

oS>

slbacis (JS3) (Structural index) (o)l wil g Gos dwle 9 Ko 3yl (clp 8365 b9y, AN-EUL 3,
glgiie @ISkl ol eVl 5 cosl Jlgl covelanly 5 Lo JiSew 9y 99 51 (55 Gog ol el uiblise
dole g %0 3590 (glp AN-EUL g,y dllie ol po bl po Camnas (e (Jiloo S alslee )3 Hbol alblee canlio
srdm b9y 4 iledse Jl oolaal LIl oS o only ol oud 485 54 sumigy sla)ldls (o)l lo Gl 5 es
don &S ¢ 8] dilgiuly pus OB (SOl wile o3l uubline (gaalgd oo Sy slp (Forward modeling)
Gl AN-EUL g, 50 jbidyge (slacueS ded da dlsyo )3 s Col 003 g5 cgimn 031 Canl e gl (gla yiolyb
dl); L.S)L‘}l""’ u,u;.bl 9 d.o.c )J.)LQA AN-EUL 0»9) Lfl§ ]a:‘g) )l odléswl l; u;LQf).) 9 04 Ml}m 04ud AJ9J L_;Ltbo.)l.} L)J]
By plie b osd duwlxe pdlie @glds 5 las doy> ol 00 dunlie L5 alg pdlie b g ool cowdas b oo oyl 5l pluS ya
dolye ded )y cunblise cbrdain o)ldle il g Ges i )0 (gldbanDe LB cBs gy () &S dad oo oyl b el )by
Shoolaiwl b (g)lidle sl g Bes usd ol balyy 5 o5 (sloyild (eguas odbd Wy | pel lis ol o Sl

sl 4B ,8 Oy 0 azdyh callae bao p3 a5 A slaasliy

e w3 5 88l (ol e« )bl sl lygl Copalonly (Ll JiSw 15l glaesls

Combination of analytic signal and Euler Deconvolution methods for
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Abstract

AN_EUL is a new automatic method for simultaneous approximation of location, depth,
and structural index (geometry) of magnetic sources. In the 2D case analytic signa is
defined as a conjugate function whose imaginary part is the Hilbert transform of its real
part. Since the first vertical derivative of the magnetic field is the Hilbert transform of its
horizontal derivative, vertical and horizontal derivatives of the magnetic field can produce
an analytic signa function whose amplitude is equal to the root of the summation of
square of the horizontal and vertical derivatives. Analytic signal has some useful
properties. For 2D sources the amplitude shape of the analytic signa is an even and
symmetric function whose maximum determines the location of the source. Moreover, the
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shape of the amplitude does not depend on the orientation of magnetization, strike,
inclination and declination of the magnetic field.

The Euler Deconvolution method is an automatic procedure to approximate the
geometry, depth and location of the magnetic sources. In this method there is no need for
reduction to the pole and remnant magnetization is not an interfering factor. The principle
of the Euler Deconvolution method is based on the Euler Homogeneous differential
equation.

The AN_EUL method is a combination of analytic signal and Euler Deconvolution
methods, and its main equations are derived by substituting appropriate derivatives of the
Euler homogeneous equation into the expression of analytic signal of the potential field.
AN_EUL equations are calculated at the source location that is approximated by the
location of the maximum of analytic signal amplitude. In this paper, the AN- EUL
method has been used for the determination of location, depth and structural index of 2D
magnetic structures. At the first step, by using the forward modeling for some idea 2D
magnetic models, such as thin dike, thick dike and horizontal cylinder with given
parameters, the synthetic data has been produced. At the next step, al of the required
guantities in the AN-EUL method have been calculated for these series of data. In the
final step, the depth and structural index of these models are calculated using the genera
formulas of AN-EUL and are compared with their real values. The levels of error and
difference between the calculated values and real values of depth and structural index
show that this method has an acceptable accuracy in approximating the structural index
and depth of sources. Because AN_EUL equations use high order magnetic derivatives,
the noises are amplified intensely; consequently for better resolution an upward
continuation filter should be used. For some models like thick dikes, the analytic signal
amplitude may have two maximums. For solving this problem the data should be
continued to a higher level by upward continuation filter. In addition, since the
derivatives are calculated by Fourier transform, it is necessary to taper the data before
using this transform to avoid Gibbs effect. All of the computational steps in this paper,
such as creation of synthetic data, necessary filters and the main equations of AN-EUL
have been done by codes writtenin MATLAB.

Key words: Analytic signal, Euler Deconvolution, Structura index, Horizontal and
vertical derivatives of field
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