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clear all

clec;

G=6.66*(10e-11)

x0=0:100:20000; yo=0:100:20000,

nxo=length (x0) ;

nyo=length (yo) ;
rho33=[0.5,-0.5,0.5,-0.25,0.25,0.25,0.25,-0.25,0.15,-0.1,0.1];
y1l=[9000,14100,12900,6000,13200,17000,7600,16000,6000,12000,5000] ;

y2=[9100,14200,13000,6400,13600,17600,8200,16600,10000,15000,6500] ;
x1=[8000,7000,14000,7000,6700,7000,13500,13000,5000,4800,12000] ;

x2=[8200,7200,14100,8600,7700,7800,14400,15400,10000,11800,15300] ;
zl1=[100,100,100,400,400,400,400,400,1500,1500,100],;
z2=[200,200,200,800,800,800,800,800,3000,3000,3000]

for m=1:11

x=[x1(m) x2(m)];



y=[yl(m) y2(m)];
z=[z1(m) z2(m)],
rho=rho33 (m) ;
for p=1:nxo
for g=1:nyo
g=0;
for i=1:2
for j=1:2
for k=1:2
X1 (i)=xo (p)-x(i);
Y1(j)=yo(q)-y (i)~
Z1(k)=-z (k) ,
M=(-1)*i*(-1)*j*(-1)*k;
g=g+M*(Z1 (k) *atan ( (X1 (i) *Y1(j))/(Z1(k)*R)) -
X1(i)*log(R+Y1(j))-Y1(j)*log(R+X1(1i)));
end
end
end
gravity (p,q)=(10*8*G*rho) *g,
end
end
gfinal (m,:,:)=gravity;,
end
gravity=0,
for i=1:11
g=squeeze (gfinal(i,:,:)),
gravity=gravity+g,
end
BUG=gravity,

figure (1),

contour (xo0,yo,BUG,200) ;

colorbar; shading interp,; grid on; view(2), axis equal;,

xlabel ('X(km) '), ylabel ('Y (km) '), zlabel ('Deltag (mGal)'),title('BUGER'),

gm=reshape (BUG,nxo*nyo, 1),
[x,y]=meshgrid(xo,yo0) ;
yy=reshape (y,nxo*nyo,1) ;
xx=reshape (x,nxo*nyo, 1),
gmansh (:,1)=xx;

gmansh (:,2)=yy;

gmansh (:,3)=gm;
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Potential field data optimization filtering
This document is optimized for flat data filtering
Made by: Iman Shahbazi

oo

oo

clc,clear,

Hu=48;% Depth on the extension
Hd=1;% Decurrent depth



% the multiplicity of points in x and y axis must be equal

datum=cbdr180,
xx=datum(:,1);,
yy=datum(:,2);
gg=datum(:,3);
xmax=max (xx) ;
ymax=max (yy) ;
xmin=min (xx) ;
ymin=min(yy)
nx=length (xx) .*0.5;
ny=nx;
rr=reshape (gg,nx,ny) ;
data=rr';,

dx=(xmax-xmin) /(nx-1) ;
dy=(ymax-ymin)/(ny-1) ;
x=xmin:dx: (xmin+ (nx-1) *dx) ;
y=ymin:dy: (ymin+ (ny-1) *dy) ,;

[X Y]=meshgrid(x,y),
n=180;
nn=floor (n),;

% Raw data plotting

figure(l) ,contour (X,Y,data,50) ,xlabel ('X(m) ') ,ylabel ('Y (m) ') , title('Original
Gravity Data');,

% colorbar; shading interp,scale(y),

%Seeking amplitude spectrum
datafz=abs (dataf) ,

%Radial frequency
dr=1/ (n*dx) ;
r=0.0:dr: ((nn-1) *dr) ;

3Take radial power spectrum

dataP=datafz.*2;

al=dataP(1,1:nn);

a2=dataP(l:nn,1) ',

for i=1:nn
a3(i)=dataP(i,i),

end

rl=r*(2.70.5);

ad4=interpl (rl,a3,r);

3Radial logarithmic power spectrum
aaa=smooth (aa) ',

3Radial logarithmic power spectrum plot
figure (2) ,plot(r,aa','. '), xlabel('Radial frequency (1/m) '), ylabel ('Radial
logarithmic power spectrum'),title('Radial logarithmic power spectrum');

m=3; % Equivalent layers
h=get h(r,aaa,dx,nn,m) % Seeking initial depth



% Solving optimal depth and the equivalent layer power spectral density function
ss=get p(h,r,nn,m,aaa);

for i=1:m
for j=1:nn
A(j,i)=exp(-4*pi*r(j)*h(i));

end
end
P = A*ss',
pp=log(P);

hold on,plot(r,pp, 'g:'),;legend('Primitive’, 'polynomial');

Pd = A(:,1).*ss(1);

Ps = P-Pd;

% ___________________________________________________________________
% Prefrential, the traditional extrapolation operator

S———————————— =

% Prefrential downward continuation operator

wpd=exp (2*pi*r'.*Hd) .* (Pd./P+ (Ps./P) . *exp (2*pi*r'.*(-Hd)))
% Downward continuation operator theory

wtd=exp (2*pi*r'.*Hd) ;

%Clarke downward continuation operator

wed=exp (2*pi*r'.*Hd) . * (Pd. /P) ;

% Comparison of preferential downward continuation and conventional downward
continuation operators

figure (3)

plot(r,wpd, 'b:',r,wtd, 'r-',r,wed, 'g-.") ,axis ([0 0.005 0 3]);,
title('Comparison of preferential downward continuation and conventional
downward continuation operators');

xlabel ('Frequency');

ylabel ('Filter amplitude response');

legend('Prefrential',' theory, Clarke');

3Prefrential upward continuation operator

$ wpu=exp (2*pi*r'.*(-Hu)).*(Ps./P+(Pd./P)).*exp(2*pi*r'.*Hu))
wpu=exp (2*pi*r'.*(-Hu)).*(Ps./P)+(Pd./P);

% Conventional upward continuation operator

wtu=exp (2*pi*r'.*(-Hu))

% Comparison of preferential upward continuation and conventional upward
continuation operators
figure (4)
plot(r,wpu, 'b:',r,wtu, 'r-"')%axis ([0 0.005 0 1.2]),
title('Comparison of preferential upward continuation and conventional upward
continuation operators');,
xlabel ('Frequency') ;
ylabel ('Filter amplitude response');
legend('Prefrential’', 'traditional');,
for Hu=21
wpum=exp (2*pi*r'.*(-Hu)) .* (Ps./P+(Pd./P) . *exp (2*pi*r'. *Hu))
end
for Hu=20
wpui=exp (2*pi*r'.*(-Hu)).* (Ps./P+(Pd./P) . *exp (2*pi*r'.*Hu))

for Hu=19
wpuj=exp (2*pi*r'.*(-Hu)).* (Ps./P+(Pd./P) . *exp (2*pi*r'.*Hu))

for Hu=18;,
wpuk=exp (2*pi*r'.*(-Hu)).* (Ps./P+(Pd./P) . *exp (2*pi*r'.*Hu))



for Hu=17
wpuz=exp (2*pi*r'.*(-Hu)).* (Ps./P+(Pd./P) . *exp (2*pi*r'.*Hu))

end
for Hu=l6
wpux=exp (2*pi*r'.*(-Hu)).* (Ps./P+(Pd./P) . *exp (2*pi*r'.*Hu))
end
for Hu=15
wpuv=exp (2*pi*r'.*(-Hu)).* (Ps./P+(Pd./P) . *exp (2*pi*r'.*Hu))
end
end
end
end

figure (5),
subplot(4,2,1) ;plot(r,wpum, 'b-") title('h=21meter') ,axis ([0 0.03 0 5]);
subplot(4,2,2) ;plot(r,wpu, 'b-"'), title('h=optimum height') ,axis ([0 0.03 0
5]),legend('h=21meter’)
subplot(4,2,3) ;plot(r,wpui, 'b-"'), title('h=20meter') ,axis ([0 0.03 0 5]);,
subplot(4,2,4) ;plot(r,wpuj, 'b-") ,title('h=19meter') ;ylabel ('Filter amplitude
response for prefrential upward continuation') ,axis ([0 0.03 0 5]);
subplot(4,2,5) ;plot(r,wpuk, 'b-") ,title('h=18meter') ,axis ([0 0.03 0 5]);
subplot(4,2,6) /,plot(r,wpuz, 'b-"'), title('h=17meter') ,axis ([0 0.03 0 5]);,
subplot(4,2,7),/,plot(r,wpux, 'b-"'), title('h=16émeter') ,axis ([0 0.03 0 5]);,
subplot(4,2,8) ;plot(r,wpuv, 'b-") title('h=15meter') ,axis ([0 0.03 0 5]);,
for Hu=50

wtum=exp (2*pi*r'.*(-Hu) ),

end
for Hu=49
wtui=exp (2*pi*r'.*(-Hu))
for Hu=48;
wtuj=exp (2*pi*r'.*(-Hu) ),
for Hu=47;
wtuk=exp (2*pi*r'.*(-Hu) ),
for Hu=46
wtuz=exp (2*pi*r'.*(-Hu) ),
end
end
end
end

figure (6) ;

subplot(3,2,1) ,;plot(r,wtum, 'b-") title('h=50meter’') ,axis ([0 0.03 0 5])
subplot(3,2,2) ;plot(r,wtu, 'b-"'"),title('h=50meter’') ,axis ([0 0.03 0 5])
subplot(3,2,3) ;plot(r,wtui, 'b-"),title('h=49meter’') ;axis ([0 0.03 0 5])
subplot(3,2,4) ;plot(r,wtuj, 'b-"') ,ylabel ('Filter amplitude response for
conventional upward continuation'),title('h=48meter');axis([0 0.03 0 5])
subplot(3,2,5) ;plot(r,wtuk, 'b-") ;title('h=47meter') ;axis ([0 0.03 0 5])
subplot(3,2,6) ;plot(r,wtuz, 'b-"') ,title('h=46meter’') ,axis ([0 0.03 0 5])

% Preferred frequency bands downward continuation operator
Pf = A(:,2).*ss(2);
wpdf=exp (2*pi*r'.*Hd) .* (Pf./P).*(l-exp(2*pi*r'.*(-Hd)))

figure(7)

plot(r,wpdf) , %axis ([0 0.005 0 3]);,

title('Preferred frequency bands downward continuation operator');,
xlabel ('Frequency');

ylabel ('Extrapolation operator');

[wwpd, wwed, wwpu , wwtu, wwpdf]=get w(r,dr,h,ss,Hu,Hd,nn,n,m);



% Preferred extension

datacd=real (ifft2 (dataf. *wwcd) ) ;
datatu=real (ifft2 (dataf. *wwtu) ) ,;
datapdf=real (ifft2 (dataf. *wwpdf) ) ;
pd=datapd(1:nx,1:ny)
pu=datapu(1l:nx,1:ny);,
cd=datacd(1:nx,1:ny);
tu=datatu(l:nx,1:ny);

pdf=datapdf (1:nx,1:ny),

% 'Save the results as a grd file'
xmax=x (nx) ;
ymax=y (ny) ;

% Save preferred decurrent results
zmin=min (min (pd) ) ;
zmax=max (max (pd) ) ;
fp=fopen('pd.grd’', 'w')
$ fprintf (fp, 'DSAA\n'),
fprintf (fp, '%d %d\n',nx,ny);,
fprintf (fp, '%g %g\n',xmin,xmax) ;
fprintf (fp, '%g %g\n',ymin,ymax) ;
fprintf (fp, '%g %g\n',zmin,zmax) ;
for i=1:ny

for j=1:nx

fprintf(fp, '$g ',pd(i, j));

end

fprintf(fp, '\n');
end
fclose (fp) ;

¢Save preferred outcome on the extension
zmin=min (min (pu) ) ;
zmax=max (max (pu) ) ;
fp=fopen('pu.grd’, 'w')
fprintf (fp, 'DSAA\n');
fprintf (fp, '%d %d\n',nx,ny)
fprintf (fp, '%g %g\n',xmin,xmax) ;
fprintf (fp, '%g %g\n',ymin,ymax);
fprintf (fp, '%g %g\n',zmin, zmax) ;
for i=1:ny

for j=1:nx

fprintf(fp, '$g ',pu(i,j));

end

fprintf(fp, '\n');
end
fclose (fp) ;

¢Save preferred residual field results on the extension
pus=data-pu,

zmin=min (min (pus) ) ;

zmax=max (max (pus) ) ;

fp=fopen('pus.grd’', 'w')

fprintf (fp, 'DSAA\n');

fprintf (fp, '%d %d\n',nx,ny)

fprintf (fp, '%g %g\n',xmin,xmax) ;

fprintf (fp, '%g %g\n',ymin,ymax) ;
fprintf (fp, '%g %g\n',zmin, zmax) ;
for i=1:ny

for j=1:nx
fprintf(fp, '%g ',pus(i,j));



end

fprintf(fp, '\n')
end
fclose (fp) ;

%Preservation of traditional decurrent results
zmin=min (min(cd) ),
zmax=max (max (cd) ) ;
fp=fopen('cd.grd', 'w')
fprintf (fp, 'DSAA\n');
fprintf (fp, '%d %d\n',nx,ny);
fprintf (fp, '$g %g\n',xmin, xmax) ;
fprintf (fp, '$g %g\n',ymin,ymax) ;
fprintf (fp, '%g %g\n',zmin, zmax) ;
for i=1:ny

for j=1:nx

fprintf(fp, '%g ',cd(i,j));

end

fprintf(fp, '\n');
end
fclose (fp) ;

3Save traditionally delay results
zmin=min (min(tu) ),
zmax=max (max (tu) ) ;
fp=fopen('tu.grd’, 'w')
fprintf (fp, 'DSAA\n');
fprintf (fp, '%d %d\n',nx,ny);,
fprintf (fp, '%g %g\n',xmin,xmax) ;
fprintf (fp, '%g %g\n',ymin,ymax) ;
fprintf (fp, '$g %g\n',zmin, zmax) ;
for i=l:ny

for j=1:nx

fprintf(fp, '8g ',tu(i,j));

end

fprintf(fp, '\n');
end
fclose (fp) ;

3Save traditionally delay results
tus=data-tu,
zmin=min (min (tus)),
zmax=max (max (tus) ),
fp=fopen('tus.grd’', 'w')
fprintf (fp, 'DSAA\n');
fprintf (fp, '%d %d\n',nx,ny);
fprintf (fp, '$g %g\n',xmin, xmax) ;
fprintf(fp, '%g %g\n',ymin,ymax) ;
fprintf (fp, '$g %g\n',zmin, zmax) ;
for i=l:ny

for j=1:nx

fprintf (fp, '¢g ',tus(i,j));

end

fprintf(fp, '\n');
end
fclose (fp) ;

¢Save preferred frequency band extension results
zmin=min (min (pdf) ) ;

zmax=max (max (pdf) ) ;

fp=fopen ('pdf.grd’', 'w')

fprintf (fp, 'DSAA\n');

fprintf(fp, '¢d %d\n',nx,ny);

fprintf (fp, '%g %g\n',xmin,xmax) ;

fprintf(fp, '%g %g\n',ymin,ymax) ;

fprintf (fp, '%g %g\n',zmin, zmax) ;



for i=1:ny

for j=1:nx

fprintf(fp, '¢g ',pdf(i,j))’

end

fprintf(fp, '\n');
end

fclose (fp) ;

figure(8),
subplot(2,2,1),;contour (X,Y,tu,50),title('conv
subplot(2,2,2),;contour (X,Y,tus,50) ;title('res
subplot(2,2,3),;contour(X,Y,pu,50),title( 'pref
subplot(2,2,4);contour (X,Y,pus,50),title('res

upward') ;
conv upward'),
upward') ;
pref upward');,

ool el ol canb jloges p slalex wim o5l slaaslp

function h=get h(r,s,dx,n,m)

if m==
nl=1:round(n*0.05)
n2=round (n*0.05) : round (n*0.2) ;
n3=round (n*0.2) :n;

end

fl=polyval (pl,r(nl));
hold on;
plot(r(nl) , £f1,'r’);,

[p2,s2]=polyfit(r(n2),s(n2),1);
f2=polyval (p2,r(n2));

hold on;

plot(r(n2) ,£f2,'r');

[p3,s]=polyfit(r(n3),s(n3),1);
f3=polyval (p3,r(n3));

hold on;

plot(r(n3) ,£3,'r');

h(1l)=abs(pl(1))/(4*pi);
h(2)=abs (p2(1))/(4*pi);
h(3)=abs (p3(1))/(4*pi);

function ss=get p(h,r,n,m,s)

if m==
nl=2;
nll=round(n*0.05)-1;,

:())

(V)



n2=round (n*0.05)+1;
n22=round (n*0.2)-1;,
n3=round (n*0.2)+1;,
n33=n-1;,

end

for i=1:m
for j=1:n
a(j,i)=exp(-4*pi*r(j)*h(i));
end
end

[pl sl]=polyfit(r,s,10);
sl=polyval (pl,r);
s=sl;

ss(l)=sss(nl)/a(nl,1);
ss(2)=sss(n2)/a(n2,2);
ss(3)=sss(n3)/a(n3,3);,
sl=smooth (s)

P = a*ss’';,

pp=log(P);
maxs=0.005*(sl1(1)-sl1(n)),

for i=1:20

if pp(nl)-sl(nl)>maxs
ss(1)=0.9*ss (1),

elseif pp(nl)-sl(nl)<-maxs
ss(1)=1.1*ss (1),

end

if pp(n2)-sl(n2)>maxs
ss(2)=0.9*ss (2) ;

elseif pp(n2)-sl(n2)<-maxs
ss(2)=1.1*ss(2);

end

if pp(n3)-sl(n3)>maxs
ss(3)=0.9*ss(3) ;

elseif pp(n3)-sl1(n3)<-maxs
ss(3)=1.1*ss(3);,

end
P = a*ss’';
pp=log(P);

if pp(nll)-sl(nll)>maxs
ss(1)=0.9*ss (1),

elseif pp(nll)-sl(nll)<-maxs
ss(1l)=1.1%*ss (1),

end

if pp(n22)-sl1(n22)>maxs
ss(2)=0.9*ss (2) ;

elseif pp(n22)-sl1(n22)<-maxs
ss(2)=1.1*ss(2);,

end
P = a*ss’';
pp=log(P);

end
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function [wwpd,wwcd,wwpu,wwtu, wwpdf]=get w(r,dr, h,ss, Hu,Hd,nn,n, m)

for i=l:nn
rx=(i-1) *dr,



for j=1:1i
rr=(rx*rx+ry*ry).*0.5;
pP=0;,
for k=1:m
P=P+exp (-4*pi*rr*h (k) ) *ss (k) ;
if k==
Pd=P;
end
end
Pf=exp (-4*pi*rr*h(2)) *ss (2) ;
Ps=P-Pd;,
wwpd (j,1i)=exp (2*pi*rr*Hd) * (Pd/P+ (Ps/P) *exp (2*pi*rr* (-Hd))) ;
wwpu (j,1i)=exp (2*pi*rr* (-Hu) ) * (Ps/P+ (Pd/P) *exp (2*pi*rr*Hu) ) ;
wwtu (j,1i)=exp (2*pi*rr* (-Hu)),
wwpdf (j,1i)=exp (2*pi*rr*Hd) * (Pf/P) * (1-exp (2*pi*rr* (-Hd))) ;
wwpd (1, j)=wwpd(j,1);
wwed (i,7)=wwed(j,1i),
wwtu (i,3)=wwtu (3, 1i);
wwpdf (i, j)=wwpdf (j,1i);
end
end
for i=(nn+l1):n
for j=1:nn
wwpd (j, i) =wwpd(j,n+l1-1);
wwpd (i, ) =wwpd (n+1-i,3) ;
wwpd (i,nn+j)=wwpd (n+l1-i,nn+1-3j);,
wwed (j,1i)=wwed(j,n+1-1i),
wwed (i, j)=wwecd (n+1-i,j),
wwed (i, nn+j)=wwcd (n+l1-i,nn+1-3j),
wwpu (j, i) =wwpu (j,n+l-1i);
wwpu (i, j) =wwpu (n+1-i,3) ;
wwpu (i ,nn+j)=wwpu (n+l-i,nn+1-3j),
wwtu (j,i)=wwtu(j, n+1-1i);,
wwtu (i, j)=wwtu(n+l-i,j),
wwtu (i,nn+j)=wwtu (n+l1-i,nn+1-3j);
wwpdf (j, i) =wwpdf (j,n+1-1) ;
wwpdf (i,3)=wwpdf (n+1-i,3) ;
wwpdf (i,nn+j)=wwpdf (n+l1-i,nn+1-3j);
end
end

abstract

In the exploring surveys, the local anomalies were rarely observed in maps due to short range. Also
they are depended on regional anomaly. These local anomalies should be eliminated for better
resolution. This is one of main subjects for computing and interpreting of data of potential field.



One of methods for discrimination of anomalies is upward continution method that is used in this
work. The heart of this method is the estimation of optimum height that can be conserved regional
scheme while can be eliminated local scheme. For this purpose, the diagram of range of upward
continuation amplitude versus frequency in different height was obtained and finally one optimized
height was estimated. Other method used in this work, is newly preferential upward continuation
method that is based on winer filter using the parameters of power spectrume of data. The radial
frequencies affected on data and results ompared with those of conventional upward continuation.
In this work algorithm of upward continuation using Matlab software was coded and exerted on
gravity data.

In order to investigate of mentioned methods and understanding the Weaknesses and strengthens
points of them, one synthetic model that sums local ( large size and deep mass ) and remaining(
small size and shallow mass) anomalies was desined in Matlab software and its anomalies of
gravity was computed.

Finally, the mentioned methods were applied on the gravity data of cheshmehsir Sabzevar mineral
spring obtained by some of students of Shahrood industrial university. The mentioned separated
methods were exerted on the total Buger anomaly maps of Sabzevar data and the interpretation
leads to several deposits of under surface Chromite.

First, an optimal height to keep going beyond the conventional and prefrential continuation the 48
and 21 m was estimated using them in this way on data imposed. By comparing these procedures
and the quality of their separation body surface anomaly map of residual anomalies resulting from
the prefrential upward continuation.

Keywords: Gravity method, chromite, Separation, preferential upward, optimized height
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