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https://www.mathworks.com/products/matlab.html
https://elearning.auth.gr/
http://www.langeoinstrument.com/Transient_Electromagnetic_Instrument/_33.html
http://www.langeoinstrument.com/Transient_Electromagnetic_Instrument/_33.html

V.Y Theht rosh hYoroe et g0 Chut ho 3 > h -~
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% kkkkkkkkkkkkkkk kkk kkkkkkkkkkkkk tem usfm *k kkkkkkkkkk

% voithitiko programma ypologismou fainomenis antistasis

% kai fainomenou vathous kai dhmiourgia 2D kai 3D grafhmmatwn twn apotelesmatwn
% Diplwmatikh ergasia , Papanikolaou Dimitrios, AEM:5797

% Tmhma Geologias AUTh- 06/23

clc

clear

mO=4*pi*(10"( -7));

%%user inserts K value

K=input( ‘InputK:' );

%%Create folder for output files

mkdir Output_Graphs

fname=[pwd ‘/Output_Graphs' 1;

%%Graph for profile

graphname2= 'Profile for all soundings' ;
stack=figure( 'Name' ,graphname2, 'NumberTitle' , 'off'" ),
%Create colorbar

colormap(jet);

¢ = colorbar;

c.Label.String = 'Log(Apparent Resistivity)' ;
c.Location=  'southoutside’ ; %change location of colorbar
hold on

%%Open header file
filename= ‘header_file.txt' ;
trg=fopen(filename, ™)
%count number of files
fid = fopen(filename, ™)
M =0;
while ~feof(fid)
fgetl(fid);
M = M+1;
end
fclose(fid);
M;
%Count starting points of each measurement
for 1=1:M
flinel=fgets(trg);
linel=textscan(flinel, '%s %s' );
num_all(l)=line1{2}
numdouble(l) = str2double(num_all(l));
end
%read file names
filename= ‘'header_file.txt' ;
trg=fopen(filename, ™)
fid = fopen(filename, ™)
N =0;
while ~feof(fid)
fgetl(fid);
N = N+1;
end
fclose(fid);
N;
for k=1:N
fline=fgets(trg);
line= textscan(fline, '%s %s' );
name(k)=line{1};
num(k)=line{2};
f=char(name(k));
numchar(k) = str2double(num(k));
fileO=fopen(f, r);



%read text into file

for

if

end
end

fgets(file0); Y%title
sound=fgets(file0); %n of soundings
nsound= regexp(sound, '\d+','match' );
repeat= str2double(nsound);
fgets(file0); %end

for r=Llirepeat %loop for all soundings
fgets(file0); %void
fgets(file0); Y%array
fgets(file0); %azimuth
fgets(file0); %instrument
fgets(file0); %volt_units
fgets(file0); %date

strl=fgets(file0); %loop_size

loop= regexp(strl, "\d+', 'match' );
size= str2double(loop) ;
a=size(1);
b=size(3);

fgets(file0); %loop_turns
fgets(file0); %profile

fgets(file0); Y%ramp_time
fgets(file0); %sweeps
str2= fgets(file0); %points

p=regexp(str2, '\d+','match' );
iwant = str2double(p) ;

fgets(file0); %sname
fgets(file0); %snumber
fgets(file0); %location
fgets(file0); %coil_size
fgets(file0); %void

f gets(file0); %sweep_number

fgets(file0); %current

fgets(file0); %frequency

fgets(file0); %end

fgets(file0); %header_indx

% read_sounding

for i=l:iwant
tline=fgets(file0);
se=textscan(tline, '%d %*s %f %*s %f %*s %f

time(i,r)=se{2};

volt(i,r)=se{4};

volt(i,r)= max(volt(i,r),0);

%*s %f %*s %d %*s'

end

%Calculate apparent resistivit y

i=l:iwant

ar(i,r)= (mo/(4*pi*time(i,r)))*power( ((2*m0*a*b)/(5*time(i,r)*volt(i,r))),2/3);
ar(i,r)==inf

ar(i,r)=0; % replaces with zero

%Calculate apparent depth
for i=l:iwant

H(i,r)= K* power( (ar(i,r)*time(i,r))/(2*m0),0.5);
end

fgets(file0); %/end

end
apres=ar(3:20,1:20);
all_depth=H(3:20,1:20);
zz=mean(H(3:20,1:2),2);

% subplot (2,1,1);

%

imagesc(log(apres))

% subplot (2,1,2);

%

imagesc(all_depth)
m=height(apres);
n=width(apres);
p=0;
for j=1:n % soundings
for i=l:m % channels

p=p+1;
x(p)=j -0.5;
Z(p)= - zz(i);

res(p)=apres(i,j);
P=mean(res);
if res(p)==0 %error if res(p) is O



res(p)=P;
end
end
end

%0Oria perioxhs xartografhshs
x1=min(x);
x2=max(x);
y1=min(z);
y2=max(z);
%Orismos grid interval
d=0.125;
%Strogilopoisi oriwn
x1n=(floor(x1/d))*d;
x2n=(ceil(x2/d))*d,;
y1ln=(floor(y1/d))*d,;
y2n=(ceil(y2/d))*d;
%Dhmiourgia kannavou dedomenwn (grid)
[X,Y]=meshgrid(x1n:d:x2n,y1n:d:y2n);
%Y pologismos antistasis sta shmeia tou kannavou (grid)
ires=griddata(x,z,log(res),X,Y, va' ),
%%KATASKEYH XARTH
%0Orismos isoilektrikis
is0=0.1;
%Elaxisti antistasi
resl=min(res);
%Megisti antistasi
res2=max(res);
%Pinakas me isoilektrikes
rr=log(resl):iso:log(res2);
%Figures names
graphname = sprintf(  '%s" ,f);
graphname= graphname(1:end - 4);
figure( 'Name',graphname, 'NumberTitle' , 'off' );
%Sxediasmos xarth
c=contourf(X,Y,ires,Ir);
%Xrwmatikh klimaka
colo rmap(jet);

cl=colorbar;
cl.Location=  ‘southoutside’ ;
cl.Label.String = 'Log(Apparent Resistivity)' ;

%save files
saveas(gcf,fullfile(fname,graphname));
close(graphname);

%%plot all contours in one plot
%0Oria perioxhs xartografhshs
x1=min(x);

x2=max(X);

yl=min(abs(z));

y2=max(abs(z));

%0Orismos grid interval

d=0.125;

%Strogilopoisi oriwn
x1n=(floor(x1/d))*d;

x2n=(ceil(x2/d))*d;

yln=(floor(y1/d))*d;

y2n=(ceil(y2/d))*d;

%Dhmiourgia kannavou dedomenwn (grid)
[X,Y]=meshgrid(x1n:d:x2n,y1n:d:y2n);
%Yplogismos antistasis sta shmeia tou kannavou (grid)
ires=griddata(x,abs(z),log(res),X.Y, v4' ),
%KATASKEYH XARTH

%0Orismos isoilektrikis

is0=0.1;

%Elaxisti antistasi

resl=min(res);

%Megisti antistasi

res2=max(res);

%Pinakas me isoilektrikes
rr=log(resl):iso:log(res2);

% Figure's name

figure(stack)

%Create profiles

level= numchar(k);

[~,h] = contourf(Y,X,ires,Ir);



zticks(numdouble)

zticklabels(name)

h.ContourZLevel = level;

view(3)

camup([- 1 0 0]);

%save graph
saveas(gcf,fullfile(fname,graphname?2));
%%plot 4D map

%Create matrix with all the info
tvl=length(res);

tv2=tv1*k;
tv3=((k -1)*tv1)+1;
for I=tv3:tv2

y(l)=numchar(k);

xall(tv3:tv2)=x;

zall(tv3:tv2)=z;

resall(tv3:tv2)=res;

end
end
%save all info in a 4680x4 matrix
resall=log(resall);
info=[xall;y;zall;resall];
info3=[xall;y;zall];
info=(info)';
info3=info3";
resall=resall’;
%Create 4D map
F=scatteredInterpolant(info3,resall);
%0Oria perioxhs xartografhshs
x1=min(xall);
x2=max(xall);
yl=min(y);
y2=max(y);
z1=min(zall);
z2=max(zall);
%0Orismos grid interval
d=0.125;
%Strogilopoisi oriwn
x1new=(floor(x1/d))*d;
x2new=(ceil(x2/d))*d;
ylnew=(floor(y1/d))*d;
y2new=(ceil(y2/d))*d;
zlnew=(ceil(z1/d))*d;
z2new=(floor(z2/d))*d;
%Dhmiourgia kannavou dedomenwn (grid)
[Xnew,Ynew,Znew]=meshgrid(x1new:d:x2new,ylnew:d:y2new,z1new:d:z2new);
interp_res= F(Xnew,Ynew,Znew);
%graph for top view (6m)
hd=abs(zlnew) - 0.5;
hdname=num2str(hd);
hdcomma=replace(hdname,"." ,"" );
graphname3=[ 'Graph for depth(z)="' ,hdcomma,' m" J;
topv=figure( 'Name',graphname3, 'NumberTitle' ,'off" );
hold on

view(3)

% Figure's name

figure(topv);

%%First figure(depth=6m)
slice(Xnew,Ynew,Znew,interp_res,(x2new/2),(y2new/2), - hd)

rotate3d(topv, ‘on' );

%Xrwmatikh klimaka

colormap(jet);

clim( -44.5])

c2=colorbar;

c2.Label.String = '‘Log(Apparent Resistivity)' ;
%save files

saveas(gcf,fullfile(fname,graphname3));

%graph for top view (3m)

hdl=abs(z1lnew)/2;

hdlname=numa2str(hd1l);

hdlcomma=replace(hdlname,"." ,"" );
graphname4=['Graph for depth(z)=' ,hdlcomma,’ m' J;
topvl=figure( ‘Name',graphname4, 'NumberTitle' ,'off" );
hold on

n o



view(3)

% Figure's-name

figure(topv1l);

%Second figure(depth=3m)

slice(Xnew, Ynew,Znew,interp_res,[],[], - hdl)
rotate3d(topvl, ‘on' ),

%Xrwmatikh klimaka

colormap(jet);

clim([ -44.5])

c3=colorbar;

c3.Label.String = 'Log(Apparent Resistivity)'

%save files

saveas(gcf,fullfile(fnrame,graphname4));

%graph for top view (4m)

hd2=hd1+1;

hd2name=num2str(hd2);
hd2commas=replace(hd2name,"." ,"" );
graphname5=['Graph for depth(z)=' ,hd2comma, 'm" J;
topv2=figure( 'Name',graphname5, 'NumberTitle' ,'off" );
hold on

view(3)

% Figure's name

figure(topv2);

%Third figure(depth=4m)
slice(Xnew,Ynew,Znew,interp_res,[],[l, - hd2)
rotate3d(topv2, ‘on' );

%Xrwmatikh klimaka

colormap(jet);

clim( -44.5])

c4=colorbar;

c4.Label.String = 'Log(Apparent Resistivity)' ;
%save files

saveas(gcf,fullfile(fname,graphname5));

%graph for top view

graphname6= 'All measurements' ;

topv3=figure( 'Name',graphname6, 'NumberTitle' ,'off'" );
hold on

view(3)

% Figure's name

figure(topv3);

%Second figure(depth=3m)
slice(Xnew,Ynew,Znew,interp_res,[x1new x2new],[ylnew y2new],z1new);
rotate3d(topv3, ‘on' );

%Xrwmatikh klimaka

colormap(jet);

clim( -44.5])

c5=colorbar;

c5.Label.String = 'Log(Apparent Resistivity)' ;
Y%save files

saveas(gcf,fullfile(fname,graphname6));

%User creates figures

ys=1;

gr=0;

numxlnew=numa2str(xlnew);
numx2new=numa2str(x2new);
numylnew=numa2str(ylnew);
numy2new=numa2str(y2new);
numzlnew=numa2str(zlnew);
numz2new=numa2str(z2new);

while ys==1

xa=1,

ya=1,

za=1,

choice=input( ‘Do you want to create another figure? (1 means Yes, 2 means No): '

if choice==1
while xa==1
xslice=input([ ‘Input xslice(' numxlnew' -' numx2new’):"' ]);
if  (any(xslice<xlnew) || any(xslice>x2new))
disp( 'Value out of boundaries! )
xa=1,
else
xa=0;
end
end

pn



else

end
end

while ya==1

yslice=input(  -'Input yslice(' numylnew' -' numy2new’):' ]);
if ~ (any(yslice<ylnew) || any(yslice>y2new))
disp(_ 'Value out of boundaries!' )
ya=1,
else
ya=0;
end
end
while za==1
zslice=input([ ‘Input zslice(' numz2new' -"'(" numzlnew')'"):"
if (any(zslice<zlnew) || any(zslice>z2new))
disp( 'Value out of boundaries!' )
za=1;
else
za=0;
end
end
%user created graph for top view
gr=gr+1,

grl=numa2str(gr);
user_graph=num2str(abs(zslice));

user_graph= strrep(user_graph, &)
graphname6=['User created top view figure ' ,arl];
topv4=figure( 'Name' ,graphname6, 'NumberTitle' , 'off" );
titlke( 'Depth(z)=' ,user_graph, 'm' ]);

hold on

view(3)

% Figure's name

figure(topv4);

%Create slices

slice(Xnew, Ynew,Znew,interp_res,xslice,yslice,zslice);
rotate3d(to  pv4, 'on' );

%Xrwmatikh klimaka

colormap(jet);

clim([ -44.5])

c6=colorbar;

c6.Label.String = 'Log(Apparent Resistivity)' ;
Y%save files

saveas(gcf,fullfile(fname,graphname6));

ys=1,

clc
return
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