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Summary

One of the most important goals in geomagnetic investigations is detecting local anomaly
locations. Regional anomaly can be simulating as a trend surface, and local anomalies
will be detected by comparison of measured data and simulated trend surface. The
problem is trying to find best coefficients of trend surface model using inverse methods
based on modern optimization techniques, which are faster and more accurate than
common methods. The main idea of inverse method based on modern optimization
approach is to search for a model, which gives its predicted values that are as close as
possible to the observed ones. Extensive advances in computational techniques allowed
researchers to develop new search strategies for use in optimization problems.

Genetic Algorithm is one of the evolutionary optimization algorithms, based on the
population of chromosomes, which is widely used in engineering optimization problems.
Evolutionary algorithms are developed based on swarm intelligence and social behavior
of individuals in nature. Besides, the populations in evolutionary algorithms called agents
affected by neighbor agents and the best agent. At the end, optimum solution will be
specified with respect to optimize objective function.

In this paper, genetic algorithm is used for minimizing the differences between real
and simulated data. In order to study geomagnetic anomaly, first, forward model should
be developed and then, using inverse method based on GA, regional anomaly trend
surface will be simulated. The objective function is define as = |Ax? + By? + Cxy +

Dx+Ey+F +Ty—z| , where, X and Y are positions of the field study locations that
are measured by GPS and z is the magnetic value of the positions. Also, 4, B, C, D, E
and F are unknown coefficients that will be determined using inverse method. According
to the objective function, a two-dimensional equation is proposed for simulating regional
anomaly trend surface. Two-dimensional equations are better than one-dimensional and
three-dimensional or higher dimensional equations. One-dimensional equations do not
guarantee to cover all aspects of data. Besides, three or higher dimensional equations are
also not recommended for modeling data; because, over fitting to the data may be
occurred. Therefore, the two-dimensional equation is the best model for simulating the
regional anomaly trend surface. It is important to note that the optimization technique will
usually perform well in nonlinear forward models. The unknown coefficients of trend
surface on regional magnetic anomaly in Doroh area in southeast of Iran were optimized
using inverse analysis, and finally the local anomalies were detected. In order to find
locations of local geomagnetic anomalies, total anomaly trend is subtracted from regional
anomaly trend and then, the potential locations for drilling investigation are recognized.
Our experimental results demonstrate very promising results of the optimization
technique for solving inverse problems using GA for detecting local geomagnetic
anomaly trend surface, which is validating through drilling investigations. Besides,
upward and reduce to pole filters and combination of them, which are common filters for
detecting local geomagnetic anomaly locations, are used for conformation our results.

Keywords: Inverse analysis, Local magnetic anomaly, Genetic algorithm, Minimization
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Xate=0.5, 1=0.15 | X;aec=0.57, 0=0.2 | Xyaec=0.57, n=0.15 | Xare=0.5, p=0.2
Error<5% 909 907 909 904
5%<Error<7% 38 36 38 43
7%<Error<9% 21 24 21 21
9%<Error<11% 14 15 14 17
11%<Error<13% 11 11 10 7
13%<Error<15% 3 3 4 4
Error>15% 4 4 4 4
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Local Magnetic Anomlaly
3554100

3554000

3553900

wililin s

3553800

3553700

\

T | — T
269400 269500 269600

| | | | \
269700 269800 269900 270000 270100

ikl Job

o bl Gl XSS

b oSl 5L Sl il 5 Jor sl & s 4 015 8
o3lizul IGRF Juo )3 UTM Silatbes b 4 4> 5
55

Joo 4915 1 =497 L ), ool Cowsas sLls)
o) Sl (O il i 513) D =2.6" 5 (bline
L oS Lisd o Solmiae Slomn 5 oS Lol Ll
S B R i e SR SR
d 4 Sl ) bl obea o e
02 reblie olin g 5 4S5 o6 vl S5l SIS
D8 2 b @l 53 5,8 a1 LSS Jous 6L
G3> Joe Ol (omblie (b3 4 olnias
28 sl 1 ol ¢l ol

Sl ok osls Olis & S s &S boles
S cud odaslis pl 9 ol 4l talS B b s
Al A Ced sl Candge ] 5 Solmia o
Olomar Ll ¢l ol 28 ¥ SS 4 s oab o

.:}f&@ oy L;.J‘j}"

Vo oo & oo ALE gy VYD
2315 Ole 5 ol Syl o il 3 SV b 28
il dms o Sy e a1 SYL b
L1 @IS 5 Al o sbion B b slasb s
a5 QLS e j3 tdas e LS gl
Dehe Flel) Golas

o ol dizmn b bl s S o
Q&Ffﬁxg,g,&ﬁt@)\;mmm)uw&
o 3 b 5 S S slagsslnis o S VL S
Osles ¢S iy 5 685 slasslmin o 5 35 s
slagslomn o Sl a5 L P IS 55 05 0
Llodd o315 GLESB g A (gla odab g5 ¢ law

s,]aﬁt\gdbjfﬁ‘biﬁiw)ﬁ Y-v-o
Sl 0FLS Slas,e 35 publie Olde sy
L e ecbliae ooy 5 ool slize glasltzel



VA oY oyl oF e o,;:&k&ﬁ;w}&}}% \Ys

e b sy B g A olmiag 90 Zul
Ob ¥ S e iy ol Jlas b A s
.C«w\eﬂ%i{h#}‘)o%’fdw

3 A gl d ) BESS Oy o B (ol

el

i o,

) [ 50
e e
ety

wlsl g b 4 0138 s s gl FoY-d

32
Ko s s s sl I e oS mals ol
5 055 sVl g S e s el o
et 4 b0les & IS 4 a5 oS 0 Gl 1

i sl

Vo4 oS b eblie sl 8 S

ildlie sk

arme
@ ano
= ansa
T amean
aruas

s 0 018 A L blie (glas a0 K3



11a% SRyl g Bl ) sty cudliine GlaCils L sSue SIUT

Reduction to pole with Upward ARTI9A
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