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' Data
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" Non-linear inverse pronlems
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¥ Green function

\¥



b lo yloae-F-Y
mbliie (fase xSl 4l 5 enblite Sl tay (S5 lagts, | R Ko

oSy bl oly s el 0 03lgs Ly cogy alasly 1o Cyaeg (Sopblide Slyeis b a5 lxia

| bl 0055 55 5l o0 ommbliie JS i ()bt g ol _gnmmsy Ol yaeid 03g05e (1,1

: [Blakely, 1996] o505 alore 5 alasl, 5l oolazwl b g
~ 1
AT = —C,,F.V [ M.V-dv (\1-Y)
T

)oa&ijloﬁﬁ Dl Kws eoliinl 0550 Ay piiaw 4 45 el Cob Jladie SO Gy UL bl yo

' Soeblie U alaly o M sl pcbliie 0555 50,85k R g casl (glagml bl o g

il e 0953 51 AV 552 35,0 5 P losmlive alais alols I

LS sl b bt oS sla sl 4y (e grbas 3 Il oewbline sbrosls (g5l o 5o
2 Soeblioe e b X, Y, Z slojgome Shilse 4y Jobo o gllol ST.(YV-Y S)09.5 oo o

b ss Ol ) Djge 4 Seby

M = M(iM, + jM,, + kM,) (Ov-v)
Fllge d ey eerbline (e o lashe cnl 5 (L36 5 maer ST (rizen

F=(E,R,E) OY-1)

By adal, 5l solawl b Olaiss sloas 4o wl gl st blise o o] e ol
) ) ) (S AR LN g O b

' Magnetization

\Y



T‘

AT = C M[a23l

1,1

M, F, tanh™! (x—yz

r2+rzy+x’

a2 = My E, + M F,,
a3 = MyF, + M, F,,

a23 = Myﬁ'z + Mzﬁy,

r2=x"?+y"? + 7%,

r+x

)+ 5109 (57) — anlog () -

y'=y,

) +Mzﬁztanh xy, ]|x e y'=y
-1

=x

[Blakely, 1996] el aruslocs

M,FE, tanh™ (L) -

P
X' +rz +22

O¥F-v

QT)odS

(\o-Y)

oy b5 45,5 5155 55 Jsko Ul Goe 21, o Jsko o 51 (56 bl 00l apmlno sl

DRy e 1y 71 0,lgo oS oo dmnloes Iy yeiio ol ) ol gmablise Oldwe S Sade (VF-Y)

oS 50 dplone (VF-Yakayl) oolainl b 55 1) pgo jgicn cwmdlive jloge jlade g ai8 )5 Jlas o Jolw

omablize 00lo bl 0ailedl Jlaie oS o S 0SS 5l alols  cwablise laws polie

WiSen Joo (i S by, wlie Sl 5le (1 oled 50 el (rbans 5 b

09lg Pl Jo (sba gog,-0-Y

09l Plawe Jomo o Lol Bas Lwilo o 0g)ly Pl > j0 Lol Bua Lo 4 cwdd ol jo

(=) all, 4 azg b (d%) clovalive glaools 1,5 51 oolil b (M) Joo clo zal)ly I s draslona

YA



Slaws > ol o g MON ST 008 o oauel 'oy90 59,8 (V-1) dolee piew (piad
Slass 5105,5 o wgumma 13,51l 8wt opl el 1S (M) Jgazme sl el b slass 51 d(N)leools
ol 5o logas (Sdess Bilaws 5l 6 bons ;o (MSN _ay) wil i Jow sl el b slass 5l baosls
Ll Sloalin )‘ )5[7D_A UU}Q.?:A Slaws LQQT B ‘)J) (Y Q”Tfj)s Uj)‘ﬁ J:L..wo dxllas
5351 299 Jilawo J>-1-0-Y

(b o dolee a5 05l 5,8 S

d =Gm (\£-Y)

el 1y Jae sl el 5l aws 5l i ol se bl ol ool o451 59,8 WalS” alins
LgL:bJ.mbL’ sbas )1 63‘5—? as D9l 0 (2w ‘Ot’.‘)'.’b'.’ Aol alls d)LE; Slodalin slacsls L as
il aeS o Jab gl Jle slp g 00g Joolw Gl o> B as 00,8 Ol Juws

:[Meju, 1994]
I(m) = ||m]|? = m"m = Min (\V-Y)

I, I(m) &b a5 wly 1)(m95t) e e el )b a8 el QT & Bl iz (Blagl ] L

IMeju, 1994] wles Gowo L3 bbb 10 g 0040 diaS
d—Gm=0 OA-Y)

' Under determined
¥ Over determined
* Lagrange multiplier
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¥ Solution uniqueness

" Instability of the solution process
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' Discrepancy principle (DP)

* L-cruve (LC)

" Unbiased Predictive Risk Estimator (UPRE)
" Normalized Cumulative Periodogram (NCP)
® Genelarized cross validation (GCV)

* Active Constraine Balancing (ACB)
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' Iterative methods

¥ Conjugate gradient

" Lanczos bidiagonalization

¥ Gradient projection reduced Newton
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Abstract

In order to determine the location of the anomaly resources for potential field, require
the processing and accurate interpretation of the anomaly maps derived from the capture of
potential field data. The interpretation of potential field anomalies is due to the inherent am-
biguity in geophysical problems using different methods. One of these methods is data in-
verse modeling. The inverse modeling is used to determine the model parameters of the data.
Hence, the inversion of gravity data is of great importance in the interpretation of exploratory
data.

Calculation of model parameters in the gravity method is used to estimate the density
distribution in the subsurface model. Also, in the magnetic method, we calculate and estimate
the magnetic susceptibility of subsurface masses. There are several methods based on Com-
putational equations in inversion of geophysical data. Hence, one of the important issues in
inversion of geophysical data is the increase of speed and reduction of space used in comput-
ers to solve an inverse problem in research topics. Another important issue discussed in re-
search topics is the choice of the regularization parameters in the process of solving an in-
verse problem.

The purpose of this research is to provide a fast and accurate algorithm to improve the
inverse modeling for potential field data. For this purpose, the necessary codes for solving
the forward and inverse problems of potential field data using Lanczos bidiagnalization
method using Generalized cross validation(GCV) method, and Active constraine balanc-
ing(ACB) method for choosing the regularization parameters Created in MATLAB program-
ming environment.

Finally, the proposed algorithm was applied to the data obtained from three-dimensional
synthetic models and field data and its results were compared with other exploratory results.
The results of this study showed that the active constraint balancing method for the estimation
of the regularization parameter compared with the generalized cross-validation method for
the smooth inversion of field data by Lanczos bidiagnaliztion method was better than the
parameters Physical (density and magnetic susceptibility) model provides.

Keywords: Inverse modeling, Regularization parameter, generalized cross validation,
Active constraint balancing, Potential field data.
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