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Tampilan Script Program Elris2D

Lampiran 1

a2
23
24
25
26
27

o
o

2%
30
31
32
33
34
35
36
37

=3
e}

34
40
41
42
43
44
45
L1
47

=
=}

45
50
51

ca

elseif ischar(fid)
data=[]:
pathname=pwd;
Teturn

end

data.prfadi=fgetl (fid):
data.ela=fscanf (fid, "%£',1):

data.eldiz=fscanf (fid, '%¥d',1);%1l: Wenner, 2:Pole-pole 3:

if data.eldiz==11
data.subeldiz=fscanf (fid, "%d',1}:
fogetl (fid):
fgetl (fid);
fgetl (fid);
end
data.nd=fscanf (fid, "%d",1);
data.mp=fscanf (fid, "%d"',1) ;$MIDPOINT
data.ip=fscanf (fid, '%d',1);%IF

data=oku (data, fid); %Call data reader function
topog=fscanf (fid, '%d',1);
data.topog=topog:
if topog

topsay=fscanf (fid, "%d',1);

data.topo = fscanf(fid, '%g %g', [2 topsay])':
else

fscanf (fid, '3d',5) :

fscanf (fid, '%s',2):

data.sd=fscanf(fid, '%g ', [l data.nd])':

end

mrrd e Amm e =T A -

% Read topograp

Dipole-dipole &:

data
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forward.m l + }

3

il c

3

4 -
5_
6—
7_
8..
9_
10
L= [
12
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
2 -
23 -
24 -
25 -
26 -
27 -
8- [
29 -
30 -
- -
R2-
33 -

function [J,ro]=forward(yky,t,es,sig,so,nel,akel,opt,tev,kl,x,Vl,data,prho,npar,par,p)

% Forward calculation routine

$ This function calculates and returns the response of a 2D resistivity
% model and the Jacobian matrix J.

tt=zeros(nel,nel,npar);

[delta,bl,cl,b2,c2,b3,c3]=pdetrgm(p,t);
pl_l=sig./(4.*delta);
el=l:es;

%% Finite Elements
for nky=1:length(yky)

a=sig.*(1/6)*yky(nky)."2.*delta;
b=a/2;

k11(el)=pl_1.*((bl(el)."2+cl(el)."2))+a;
k12(el)=pl 1.*((bl(el).*b2(el)+cl(el).*c2(el)))+b;
k13(el)=pl_1.*((bl(el).*b3(el)+cl(el).*c3(el)))+b;

kll=sparse([kll,k12,k13,k21,k22,k23,k31,k32,k33]);
Kl=accumarray(x,kll);
£il=K1\so;
for ael=l:nel
yuzpotl=£fil (akel,ael);
xx1(:,ael)=full (yuzpotl');

end

end
VO=xxl*yky (1) /pi;
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[-] function [V1,kl,x]=klf(t,es,delta,bl,b2,b3,cl,c2,c3,s0,nel,akel, vky)
x1=t(1l,:)'";x2=t(2,:)";x3=t(3,:)"':
x=[x1,x1;x1,x2;x1,x3;x2,x1;x2,x2;x2,x%x3;x3,x1;x3,x2;x3,x3];
pl_1=1./(4.*delta):
el=l:es;
-] for nky=1:length (vky)

% p2_1=;
a=(1/6) *yky(nky) ."2.*delta;3p2_1;
b=a/2;

Tk

.
’

k33(el)=pl_1.*(b3(el)."2+c3(el)."2)+a;
kl=sparse([kll,k12,k13,k21,k22,k23,k31,k32,k33]);
Kl=accumarray(x,kl):;

fil=Ki\so;

= for asl=l:nel

yuzpotl=fil (akel,ael);

-end

“V1=xxl*yky(l)/pi/1.5;
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forward.m 3:51 -+ ]

31— - kna

32| = -end

33 = VOo=xxl*yky(l) /pi:

34 $% Calculate apparent resistivities

S5 == [ro]l=go02d (VO,V1l,data.pat,data.eldiz)

36 %% Calculate Jacobian Matrix if it is reguested
= 9|1 = it opt—1

38|= [ for pno=1l:npar

3O ccd=sparse (length (fil) ,length(fil)):
40 — uc=par (pno) .ucg:;

a1 — [ for m=1:length (uc)

22 CCD=sparse (length(fil) ,length(fil))
43 — d=uc (m) :es:length(t) *9;

44 — cevap=full (kl(d)):

a5 — [ for id=1:9

46 — CCD(x(d(id),1),x(d(id),2))=cevap(id)’
47 — g end

48 — ccd=ccd+CCD;

49 — - end

50 — uc=[1:

S = sil=-ccd*fil;

52 — fitur=Ki\sl;

S = tt(:, :,pno)=(fitur(akel,:))"':

54 — - end

29 = end

56

S = it opt=—1

58 — VVI=tt.*yky(l)/pi:

0N =jacob (VVT,V1l,data, ro,prho,npar):;

60 — else

&l = J=0;

g2

63 = assignin('base', 'xo',xro)

64 — assignin('base','J',J)

65 @ ~ end

oz
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_ meshgenm _ - _
X [-] function [p,t,nlay,tev,par,npar,zi]=meshgen (data)
| ]
3 [Z]$ Mesh generator. 'normal' mode is selected. Model space is constructed by
4 %$ dividing rectangular blocks into two triangles. Outer part of the mesh is
5 % unstructured. Unstructured mesh is produced by Triangle program
6 — dz (1)=data.dzl/1.5;
7
8 — [for i=2:1000
- e if sum(dz)<=data.zmax*1l.1
10 — zk=dz (i-1)*1.1;
i dz (1)=zk;
2= nlay=i;
13 = end
4= - end
15
16 — z=cumsum (dz) ;
17 = oran=max (z) /data.zmax;
18 — z=z/oran;
18— zi=-[0 z]:;
20
21
22 = ek=10;
23
24 — xl=data.xelek(l)-ek*data.ela;
AR x2=data.xelek(l) *ones(size(zi)):
26 — x3=data.xelek(end) *ones (size (zi));
S h i x4=data.xelek(end) +ek*data.ela;
28 = zdoi=zi (end):
29
30 = zcerceve=[0 zi ones(l,data.nel-2)*zi(end) fliplr(zi) O -6*data.zmax -&6*data.zmax]';
ki xcerceve=[xl x2 data.xelek(2:end-1)' x3 x4 x4 x1]:;
% P [%X, v]=meshgrid(data.xelek(2:end-1),zi(l:end-1));




| meshgen.m l + |

e

34 $preparing input file for Triangle

35

36 — pfix=data.filename (l:end-4);

3T = fidp=fopen([pfix,'.poly'], 'w'):

38 — np=length (xcexceve) ;

39 — fprintf(fidp, '$d 2 1 O\n',np):

40 — [ for kx=1:np

41 — fprintf(fidp, "¥d %8.4f %8.4f 1\n',6k,xcerceve (k),zcerceve(k)):
42— -end

43 — fprintf(fidp, "$d O\n',np):

44

45 — [for k=1:np-1

46 — fprintf (fidp, "3d $2.4f $8.4f 1\n',k, k,k+1);

47 — -end

43 — fprintf (fidp, '$d %8.4f %8.4f 1\nl\n',np,np,1):

49 — fprintf (fidp, 'l %8.4f %¥8.4f',-data.zmax/2,data.xelek(fix((2*data.nel-1)/2))):
S0 fclose (fidp) ;

ST — eval(['!triangle —Q —gq ',pfix, '.poly'])

52 % p=load([pfix,'.l.node'}])

53 = [ node_num, marker ] = node_header_read ( [pfix,'.l.node']):

54 — [ node_xy, node marker ] = node_data_read ( [pfix,'.l.node'], node_num );
55 = [ element_order, element _num ] = element_header_ read ( [pfix,'.l.ele'] );
56 — element node = element_data_read ( [pfix,'.l.ele'], element_ order, ...
57 element_num );

98— t_dis=element_node;

59 — p_dis=node_xy;

60

61 — delete('*.poly'):;

62 — delete('*.ele'");

63 — delete('*.node");

€4

65 — nz=length(zi)

66 — p_ic=[x(:)':;v(:)"]1;

&7

68 — boy=2*nz+data.nel-2;

69 — liste_dis=2:boy+1l;

20— ic=reshape (length(p_dis)+l:1length(p_dis)+numel (x) ,nz-1,data.nel-2);
71 — alt=nz+2:1liste_dis(end-nz):;

T e T=[[2:nz+1]" [ic;alt] liste_dis(end:-l:end-nz+l)"'] ;

F3!'= tri=[]:

74 — E;I for k=1:size(T,2)-1

o = for m=1l:size(T,1)-1

0

76 — TI1=(T(m.k+1) Tim.k) Tlmel. k)1:

Command Window

50



l
1
2
3
4
5
3
7
8
9

10
11
12
13
14
15
1é
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

go2d.m

|+ |

[-] function [ro]=go2d(V0,V1,IND,eldiz)

= -end

$ pause
ro=zerxos (l,length(IND.indl));
switch eldiz

case 1

dvO0=VO0 (IND.indl)-VO (IND.ind2)-VO (IND.ind3) +VO (IND.ind4)
dv1l=V1 (IND.indl)-V1 (IND.ind2)-V1 (IND.ind3)+V1 (IND.ind4):’

ro=dv0./dvl;

case 2
dv0=V0 (IND.indl);
dvl=V1 (IND.indl);
ro=dv0./dvl;

case 3
dv0=V0 (IND.indl)-VO (IND.ind2)-VO (IND.
dv1=V1 (IND.indl)-V1 (IND.ind2)-V1 (IND.
ro=dv0./dvl;

case 6
dv0=V0 (IND.indl)-VO (IND.ind2) ;
dv1=V1 (IND.indl)-V1 (IND.ind2) ;
ro=dv0./dvl;

case 7
dv0=V0 (IND.indl)-VO (IND.ind2)-VO (IND.
dvl=V1 (IND.indl)-V1 (IND.ind2)-V1 (IND.
ro=dv0./dvl;

case 11
dv0=VO0 (IND.indl)-VO (IND.ind2) ;
dv1l=V1 (IND.indl)-V1(IND.ind2);
ro=dv0./dvl;

ind3) +VO (IND.
ind3) +V1 (IND.

ind3)+VO (IND.
ind3)+V1 (IND.

ind4);
ind4);

ind4);
ind4);
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1
2
3
4
5
6
7
8
g

10
11
12
13
14
15
16
17
18
15
20
2l
22
23
24
25
26
27
28

% Editor - D2 Z1hinitial.m

initialm ¢ | + |

function [sig,es,ds,akel, V1, kl,prho,so,.x,pma,ma]=initial (t,p,data, vkv,npar)

% Imitialize model and calculate the mesh response for lohm—m homogenous space
ds=length(p):

es=length(t);

I=2*%pi;

[delta,bl,cl,b2,c2,b3,c3]=pdetrgm(p,t):

try

[aksl]= knnsearch(p', [data.xelek(:) data.zelek(:)]):
catch

[tmpl, akel, tmp2]= intersect(p', [data.xelek(:) data.zelek(:)],'zows'):
end

zo=gpalloc(ds,data.nel,data.nel) ;
for ael=l:data.nel

so(akel (asl),acl)=I;
end

if data.ip
homma=sum (abs (data.ma) ) /data.nd;
pma (1:npar)=homma;
nu(l:es)=homma,

else
homma=[]:
pma=[]:
nu=[];

end

29 sig(l:es)=(1./data.homro);

30

31

32 prho (1:npar)=data.homro;

33 [V1,kl,x]=klf(t,es,delta,bl,b2,b3,cl,c2,c3,so,data.nel, akel, vky) ;
| jacob.m | + |

1 ffkunction J=jacob (VVT,V1l,data,ro,prho,npar)
2 f,for i=1:npar

3 M=VVT (:,:,1):

4 J(:,i)=go2d(M,V1,data.pat,data.eldiz);
5 end

6

7 [l for ii=l:length(ro)

8 = for jj=l:npar

g J(ii,3j)=Jd(ii,33)/prho(jj)/ (xro(ii)):

10 end

11 -end

12

13

14
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

pdetrgm.m* = | + 1

[-] function [ar,glx,gly,g2x,02Y,g3X%,g3y]=pdetrg(p,t)

$ Cornerxr point indices

= al=t(l,:):
= az2=t(2,:):
= a3=t(3,:):

% Triangle sides

= r23x=p(l,a3)-p(l,a2):;
o r23y=p(2,a3)-p(2,a2);
= r31x=p(l,al)-p(l,a3);
= r3ly=p(2,al)-p(2,a3);
= riz2x=p(l,a2)-p(l,al);
= ril2y=p(2,a2)-p(2,al):

% Area

= ar=abs (r31x.*r23y-r31ly.*r23x)/2;

= if nargout==4,

= al=(rlz2x.*r31x+rl12y.*r31ly);
= a2=(r23x.*r12x+r23y.*xrl12y);
= a3=(r31x.*r23x+r31y.*xr23y);
= glx=0.25%al./ar;

= gly=0.25*%*a2./ar;

= g2x=0.25%*a3./ar;

= else

= glx=-xr23y;

== gly=xr23x;

= g2x=-xr31ly;

= g2y=r31x;

= g3x=-xrl2y;

= g3y=rlizx;

glx=-0.5*r23y./ar;
gly=0.5*r23x./ar;
g2x=-0.5*x31ly./ar;
g2y=0.5*r31x./ar:;
g3x=-0.5*r12y./ar;
g3y=0.5%r12x./ar;

M oo o o0 o oo o
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[-] function [misfit,sig,prho,ro]=pupd(data,Jd,par,yvky,tri,es,akel,tev,kl,indx,Vl,prho,npar,dd,so,p,C,lambda,Rd)
$Updating model parameters

$Damping factor
-lwhile lambda<0.01
lambda=0.01;

Tl

-end

$smoothness constrained least sguares

$smoothness constrain is a second order laplacian
b=(J'*Rd' *Rd*dd-lambda*C* ((1./prho(:)))):
A=(J'*Rd'*Rd*J+lambda*C) ;

dp=A\b;

parg=l./((l1./prho(:)).*exp(dp)):

rhoort=exp (sum(log (parg) ./length(parg))):
sigtmp(l:es)=1./(rhoort);
[-] for s=1:npar

sigtmp (par(s).ucg)=1l./parg(s):

-end

$ Test the updated model
[J,rog]=forward(vky,tri,es,sigtmp, so,data.nel, akel,0,tev,kl, indx, V1, data,prho,npar,par,p);
misfitg=sqgrt ((Rd*dd) '* (Rd*dd) /data.nd) *100;

nmisfit=misfitg;

ro=rog;

sig=sigtmp;
-prho=parg;
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Lampiran 2: Model Elris2D
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: Model Res2Di

Lampiran 3
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