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g* CACULATING OF THE VERTICAL GRAVITY ATTRACTION OF MULTI-
SPHERES *

* By: HAMID AGHAJANI

*

* copyright: NOVEMBER-15-2005

*

Gk ok ok ok ok ok ok ok ok ok b ok ok ok ok ok ok ok ok Sk ok ok ok ok ok ok b Sk ok ok ok ok ok ok ok Sk ok ok ok ok ok ok ok 5k ok ok sk ok ok ok ok Sk ok ok ok ok ok ok ok Sk ok ok ok ok ok ok ok o
ok K ok ok ok ok

* gama: universal gravity constant (synchronize unit of mgal)
*

* GAMA=6.67 x 10-11 m3/KG.s2
*

* rho: Density contrast (g/cm3)
*

g* R: Redius of Sphere (m)

*

G ok ok ok 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok 3k ok ok ok ok ok ok 3k ok ok ok ok ok ok 3k ok 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
% ok ok ok * X

clc
clear
gama=6.672; %e-3;

gmat[ X0 YO Z0 Ro rho]
% ___________________________________
mat=[-10 +07 1.0 0.8 -0.20;
+11 +10 2.0 0.5 +0.20;
-15 -05 2.5 0.5 +0.20;
+00 +00 3.0 0.9 +0.50
+15 -05 2.0 0.5 -0.50];
% ___________________________________

Lx=50; NX=Lx/2; dx=0.5;
Ly=30; NY=Ly/2; dy=0.5;

[p,g]=size (mat) ;
XO0=mat(:,1); YO=mat(:,2),; ZO=mat(:,3); RO=mat(:,4); RHO=mat(:,5);,
matx=-NX:dx:NX, nx=length (matx) ;
maty=-NY:dy:NY; ny=length (maty) ;
fact=4+*pi*gama/3;
G ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o
% ok ok ok Kk &
X=X0 (k) -x,;
Y=Y0 (k) -y;
Z=Z0 (k) ;
R=RO (k) ;
rho=RHO (k) ;
SQ=sqrt (X*2+Y*2+Z2°2) ;
if SQ==0 SQ=0.00001,; end
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gv(k)=(fact*rho*R*3*Z) /(SQ"*3) ;
sum=sum+gv (k) ;

end

delta g(j,i)=sum;

g*** profiling ***

out (i+d,1)=matx (i),

out (i+d,2)=maty (j),

out (i+d,3)=delta g(i);

end
end

GrAAAAHARA AR AH A% output files
% 3k ok ok ok ok 3k 3k ok ok ok ok kb ok ok ok ok ok Sk 3k b ok ok ok Sk ok ok ok ok ok Sk 3k ok ok ok ok ok 3k ok ok ok Kk ok ok ok
u=nx*ny;,
for i=l:nx
dg(w+i-1,1)=delta g(j, i),
end
end

g *** output files gravity data at in 3 columns matrix:
gravity(x,y,dg) ***
for r=1:u:nx

k=maty (j) ;
for i=l:nx
gravity(r,1l)=matx (i),
r=r+l1;
end
end
end

grAkkkkAk**** Display profile plot at y=0
% ok ok ok ok 3k 3k ok ok ok ok b ok ok ok ok ok b b Sk ok ok ok ob ot b Sk ok ok ok ok b Kk A
nn=(ny+1)/2;

cc=maty (nn) ;

profile(:,1)=matx;,

profile(:,2)=cc;

profile(:,3)=delta g(nn,:)"';

grEAxAAAAAA% Display results at plot or contour map

% ot ok ok ok ok 3k ok ok ok ok Kk ok ot ok ok ok Kk ok ok ok ok &

$ figure(1l),

plot(profile(:,1), profile(:,3))

xlabel ('X(m)'),; ylabel('Delta g (mGal)')

SRk Kxk

figure (2);

contour (matx,maty,delta g,200); surf(matx,maty,delta g);
colorbar; shading interp; grid on; view(2), axis equal;
xlabel ('X(km) '), ylabel ('Y (km) '), zlabel('Delta g (mGal) ')

rAxAAkAAAAE Sgve output ascii files

% 9k ok o ok ok ok ok ok ok ok ok ok ok S ok o ok ok ok ok ok ok o ok o ok o ok ok ok ok ok ok Kk ok Kk ok

save profile.dat profile -ascii $%save a profile gravity data at y=0
save gravity.dat gravity -ascii $save gravity data at 3 columns for
surfer

save grav.dat delta g -ascii $save gravity data at a matrix(j,i)
% save matx.dat matx -ascii

ARE



% save maty.dat maty -ascii

FGrRAKAAAAA AKX A AAA*  Display information

% 3k ok ok ok ok 3k ok ok ok ok ok ok ok ok ok ok ok 3k 3k ok ok ok Kk 3k ok ok ok ok Kk ok ok ok ok ok K

maxdg=max (dg, [],1), maxima_ g=max (maxdg) ;

mindg=min(dg,[],1) minima g=min (mindg)

index g(1,2)=rho;

index g(2,2)=R;

index g(3,2)=Lx;

index g(4,2)=dx;

index g(5,2)=Ly;

index g(6,2)=dy;

index g(7,2)=maxima_g;

index g(8,2)=minima g,

max profile=out(:,3);

maxima g =max(max_profile);

index g(9,2)=maxima g
GRAAAKAA KKK KA AR KA AR KA % ** End of program

o A ok ok ko ok ok ok o ok ok ok ok ok ok ok ok S ok ok A ok ok ok A ok ok ok A ok

(Bgw oy o 5 (oY) pgad o3lo n loyild 4 by e sl oS (o

clc
close all
% laplace aval

% hlap=-1*hlap;
glapl=imfilter (rtpl,hlap),
% laplace aval royeh anomali filter mishavad
% laplace dovom
hlap2=hlap;

hlap2(2,2)=8,

%%% asareh labehi ofogi
hl=fspecial('sobel');
gsl=imfilter (rtpl, hl);,
$%%asar labehi amodi
h2=h1"';
gs2=imfilter (rtpl, h2);,
3%%%%%sobel doo boeedi

% asar miyangin
ave=fspecial ('average'),
fave=imfilter (rtpl,ave),

%%%% previt filter ofoghi
ImgEx=filter2 (Ex,rtpl),
%%%%%%%pervit amodi

Ey=Ex';

ImgEy=filter2 (Ey,rtpl)
3%%%%%%%%%pervit doo boeedi

SkkkAkE] ] ter Cany*************************

px=[-1 000 1;,-1 000 1,-1 0 00 1;,-1 000 1;,-1 00 0 1],
g gr***Att*data export

% %%%%laplace aval

% fglapl=reshape (glapl,9600,1)

% 2%%%%%%%%%%%laplace dovom
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fglap2=reshape (glap2,9600,1) ;
%%%%sobel ofiqi
fgsl=reshape (gsl,9600,1)
%%%%%sobele amodi
fgs2=reshape (gs2,9600,1) ,;
%%%%sobeldoo
fgs3=reshape (gs3,9600,1) ,;
%%%%avrage
ffave=reshape (fave, 9600,1) ;
%%%%%perwitt amodi
fImgEx=reshape (ImgEx, 9600,1) ;
3%%%perwitt ofoqi
fImgEy=reshape (ImgEy, 9600,1) ;
%%%pervit
fImgExy=reshape (ImgExy, 9600,1) ;
$%%%%%canny
ficxy=reshape (icxy, 9600,1) ;
nc=i;
nr=j;
u=nc*nr;
for r=1:u:nc
for i=l:nc
k=matx (i),
for j=l:nr
matFilter(r,1)=k;,
matFilter(r,2)=maty(j),
matFilter (r,3)=ficxy(r,1);,
matFilter (r,4)=fImgExy(r,1),
matFilter (r,5)=fImgEy(r,1),
matFilter (r, 6)=fImgEx(r,1)
matFilter(r,7)=ffave(r,1);,
matFilter (r,8)=fgs3(r,1);
matFilter (r,9)=fgs2(r,1);
matFilter(r,10)=fgsl(r,1);,
matFilter(r,11)=fglap2(r,1);,
matFilter(r,12)=fglapl(r,1)
r=r+1;
end
end
end
save matFilter.dat matFilter -ascii;
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Abstract

Using geophysical methods and measurement of physical properties of subsurface rocks
are suitable solution for exploration of underground reserves (oil, gas, water, minerals ...)

Gravity and magnetic survey (potential field methods) are applicable geophysical methods
for primary exploration, because of simplicity and low cost. There are several methods for
automatic interpretation of potential field data.

Potential field data filtration is a numerical processing method that has an important role
in geomagnetic and gravitational data interpretation. In this research-work the efficiency
of conventional geophysical filters, including: trend surface, field transformation,
derivative filtration and local phase filters for gravitational and geomagnetic image
processing in Anomaly- 23 Saghand iron ore, have been studied. In this regard, some
Matlab-codes have been designed for preforming first and second order Laplacian, Sobel,
Prewitt and Canny filtration on the Geophysical data. Our investigations delineate that
second order Laplacian, Sobel and Canny filters are more efficiency than other used up
filters in this research-work for enhancement of gravitational and geomagnetic anomalies.
Also first and second order Laplacian, directional Sobel, 2-D Sobel and Canny filteration
operators have well done delineation of lineaments on the geomagnetic data. Finally,
among the entire image processing filters, canny operator and local phase filters have
suitable efficiency in determination of anomaly boundaries and recognition of lineaments
and mineralization strick delineation in vein deposits, respectively. As a result of the
interpretation and integration of the results, favorite zones in the study area have been
recognized, and based on that, suitable locations for drilling to access and extract iron ore

have been introduced.

Key words: Gravimetry, Magnetometry, Saghand iron ore, Geophysical filters, Image
processing filter operators.
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