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Numerical Analysis of Geological Information using Scilab
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Abstract:  Scilab is the free software for numerical computation providing a powerful computing
environment for engineering and scientific applications. Two attempts, which are related to data
analysis and visualization of 3-D information gained by photogrammetry, are introduced here. One is
calculations of fracture roughness with the best fit planes and translation to grid data. Second is
visualization of topographic difference by fill dam shaking test.
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Appendix 1
(BRI 0D = RITIEERD FAE AR |

chdir C D:¥Application¥SCILAB5¥least_3D")
// (X, Y) data DFEAIAR

A=read C D:¥Application¥SCILABS¥1least_3D¥te
st. txt’, -1,3);

//XAEE YEZFNIR T R VTR

X=A(:, 1)3Y=A(:, 2) 5Z=A(5, 3) 5

1=1length (X)

XYZ=[X, Y, 215

clf(); //clear a graphics window and erase
the associated recorded graphics
subplot (4,1, 1) ;plot (X, Y,” +)
xtitleC’,’ X, Y);
subplot (4, 1, 2) ;plot (X, Z,” +)
xtitle(’,’X,"Z');

subplot (4, 1, 3) ;plot (Y, Z,” +)
xtitleC’,’Y,’7);

/ /B NG

a0 =[1;1;11; //a0 % 147 3 D174 (al, a2,
a3) &L, ZNbOWMIEE 1 LT 5

zthl (x,v, a)

7z = a(l)*x+a(Q)*y+a(3) //z=al*x+a2%y+a3 D
% 2thl (x, y, a) & EFE

endfunction

function z =

function e = myfunl(a, X, Y, 7)

e= (zthi(X,Y,a) - Z) //e %
myfun(a, X, Y, Z) & €%

//VNE S DU NIENE a & EEROE Z D%EE
e LTS

endfunction

/] FBED TN R A

[f1, xoptl, groptl] =
leastsq(1ist (myfunl, X, Y, Z), a0)
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//1list — Scilab object and list function
definition

//fun = list(myfunl, X, Y,Z), Z OfED N
BN/ 5 X 9120 ZFFRE LTINS

//f1 t value of the function f1 = ||fun|| 2
at xopt

//xopt : best value of a0 found to minimize
| [fun|["2
//grdopt :
//xopt (173)=a(173) & 72> THERDH 5

gradient of fl at xopt

al=xopt1(1);
a2=xoptl(2);
ad3=xoptl(3);

// BN YR DR A 2R
xx=[0:1:10];

yy=(-al/a2) *xx—-a3/a2;
subplot (4, 1, 1) ;plot (xx, yy)
zz=al*xx+a3;
subplot (4, 1, 2) ;plot (xx, zz)
yy=[0:1:10];

zz=a2%yy+tad;
subplot (4, 1, 3) ;plot (yy, zz)

[IATRY SVEBIRY AT
Xematrix (X, 1, 1) 5 //147 1 #0175
Y=matrix (Y, 1, 1);

Z=matrix(Z,1,1);

/| VERFE

//z Bl Clals

dl=atan(a2/al) ;

Di1=[cos (-d1), —sin(=dl) ;sin(=dl), cos(~d1)];
XY=[X;Y];

XY2=D1:*XY;



/BN MVEATRT R VZ
X2=XY2(1, :) ;Y2=XY2(2, :) ;
X22=matrix (X2, 1, 1) ;
Y22=matrix (Y2, 1, 1) ;

//z ECElEBORAS » o7 a Y ~ (X7 HT
BRI 72 5)

subplot (4, 1, 1) ;plot (X22, Y22, o’

subplot (4, 1, 2) ;plot (X22,Z,” o’

subplot (4, 1, 3) ;plot (Y22,Z,” o)

/R A A

//y EClElEE->al, a2 O ClaldE a2 D
%)

//al>0->, al<0->

/| FEREIE

//y Bl ClElER

ab=sqrt (al*al+a2%a2)

if al >= 0 then
d2=atan (ab) ;

else d2=atan(-ab) ;

end

D2=[cos (-d2), —sin(-d2) ;sin(-d2), cos (-d2) ];
X7=[X2;71;
X72=D2*%XZ;

/IR SVEATT RUC
X3=XZ2(1, 1) ;72=X72 (2, :) ;
X33=matrix (X3, 1, 1);
722=matrix(72,1,1);

subplot (4, 1, 1) ;plot (X33, Y22, %)
subplot (4, 1, 2) ;plot (X33, 722, %)

[ SHEEE S
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subplot (4, 1, 3) splot (Y22, 722, %)

/] Z TN DI AART — S DR
xyz = [X33,Y22, 722];
tl_coef = cshep2d(xyz);

// evaluation on a grid
m = 30;
linspace (-7, 7, m) ;

XX

yy = linspace(-7,7,m);

[XX, YY] = ndgrid(xx, yy);

77 = eval_cshep2d (XX, YY, tl_coef);
[/BORNFFE > ZORSRIXTE R
A yalEwh
//a0=[1;1;1]; //a0 % 117 3 F1D175 (al, a2,
a3) &L, ZNHLOWIEE 1 L5
//function z = zth2(x,v, a)

//z = a(l)*x+a(2)*y+a(3) //z=al#x+ta2ky+a3
O % 2th2(x, v, a) & EF

//endfunction

//function e = myfun2 (a, XX, YY, ZZ)

//e = (zth2(XX,YY,a) - ZZ ) //e O¥X%
myfun2 (a, X, Y, 7) & E5%
//endfunction

/] FERORE

//[f2, xopt2, gropt2] =
leastsq(1ist (myfun2, XX, YY, ZZ), a0)
//xopt (1-3)=a(1-3) & 72> THERDIH D
725 xopt (1) =xopt (2)=0
//aa3=xopt2(3) ;

-

/1T 7 X AEH
RVMS=msd (77)
CLA=mad (77)
MAX=strange (Z7)
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1=1

[/ TCDT—Z LREFRT—FOTmy K
clf ()

plot3d (xx, vy, ZZ)
param3dl (X33, Y22, 1ist (Z22,-9))
xtitle("Cubic Shepard Interpolation of
cos (x) cos(y) with randomly choosen
interpolation points”)

legends (“interpolation points”, -9, 1)

xselect ()

XYZ=[X33, Y22, 722] ;
//write ( test_result. txt’, XYZ);
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Appendix 2
(AR D= RITIEIRD BUEREHT

nb=3

[/ 7V > R xg, yg % DRICHIT 5, JE4 nb
TEDFERT—# xyzp ZFIH

//3710 < BLHBRWN?
xg=linspace (0. 3, 0.7, 101) ;
yg=linspace (0.7, 2.8, 211) ;
//xyzp=rand (100, 3) ;

//0->_DIEIZ L7a< TR B 72 2

//(-10, 10, 100) CiE dx AFIT/e > CRETX
72N ?

[TV T4 L7 b OER

chdir ( D:¥Application¥Scilab5’)

// (X, Y, 7) data DFiIriAL~

xyzp=read C D:¥Application¥Scilabb¥2 155944
_980gal. txt’,-1,3);

xset (“mark size”, 3)

clf();

param3dl (xyzp (:, 1), xyzp (3, 2), list (xyzp (:, 3
),=9))

/)T HE BT —H xyzp D70 b

xp=xyzp (3, 1) yp=xyzp (3, 2); zp=xyzp(:,3);
np=size (xyzp, 1) ;

if np<nb then error (“not enough points to

find neighbors!”); end

nx=length (xg) ; ny=length(yg);

zi=zeros (nx, ny) ; zj=zeros (nx, ny);

//size of a square where I have probability
of finding nb

// datapoint, if datapoints are uniformly
distributed over

// the rectangle xg¥yg:

[ SHEEE S

dx=sqrt (nb* (xg ($) —xg (1)) * (yg ($) ~yg (1)) /np)
;//xg ($)=1, xg(1)=0

//xg-yg OX[E] npXnb % sqrt TRL7-, ¥
FOFEEE 2

[/AX XD ix OV A REFHEET 572 DDHE L
(A

//even if the grid is nonuniformly spaced,
the points are non

//evenly distributed, etc,

//this is a starting size for the shell search

[/ ZZMOEE, =4O, 7V v Rinb
TV 3 RZIEATND
for i=1:nx
ix=(xp—xg(i))/dx; nmx=max (abs(ix))
//T_XTDxp LoD xg(i) & OFFEE, ix X
xp &L 1471251
for j=l:ny
iy=(ypvg(j))/dx; nmy=max(abs(iy))
//T_XTDyp LD ye(i) & OEHE iy
(Typ LRIT 1471241
//search for nb neighbors of (xg (i), yg(j)) by
looking in
// larger and larger cell neighborhoods
nnb=0;ns=0; nls=0; //(=> first
macrocell —> 1x probability)
while nnb<nb & nls<max (nmx, nmy)
ns=ns+1l; nls=sqrt(ns/4);
inb=find (abs (ix) <nls & abs (iy) <nls)
nnb=length (inb)
end
ixy=[ix, iy]
//compute the distanceszi between the
gridpoint and all the

// candidate neighbors found in the macrocell
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d2=(xp(inb)—xg(i)). 2 +
(yp(inb)-yg(j)). "2
//1EATE xyzp 3 AL gridpoint & DFREE

zb=zp (inb) ; //E&ATZ 3 15D zp fE
//select the nb closest data points

[ds, k]=gsort (-d2) ; ds=—ds;//d2 & /N &
WIIHIZ 722 BTz ds

//k=1,2,3

//iBATE nb>onnb & 725> Th (1] 3 ELL
FizZeoTh), 22 TI~3FITRD

zb=zb(k (1:nb)); ds=ds(1l:nb)//ds & [F
CMEZELZ b (zp) 272 5%
//the grid value is computed as a weighted
mean of the values
// at the neighbor datapoints, with inverse
square distance weights

if or(ds==0) then
//one or more datapoints could fall exactly
on a gridpoint

zi (i, j)=mean (zb (ds==0))

else
zi (i, j)=sum(zb. /ds). /sum(l.. /ds)
zbs=zb. /ds
ds1=1../ds
//BEBfE ds DFEISIF T zb 235

zi (i, j) ZHH
end
end

end

[XX, YY] = ndgrid(xg, yg);
//param3dl (XX, YY, list(zi, -9))
mesh (XX, YY, z1)

78=2i (51, 1)

ZS=matrix (ZS, ny, 1) ;

write( 2_155944 980gal_section. txt’,ZS);

71

clfQ;

chdir ( D:¥201008¥Nenpou_2010¥Chigasaki_1_p
oint&section’);

7.2 155944=read (" 2_155944 980gal_mesh. csv’
,101,211) 5

71 141224=read (" 1_141224 50gal_mesh. csv’,
101, 211) ;

xg=linspace (-0. 3, 0. 7, 101) ;
yg=linspace (0.7, 2.8, 211) ;
7_2_155944_141224 = z_2_ 155944 — z_1_141224;
z_2_155944 141224(101, 1)=0. 1;
z_2_155944 141224 (101, 2)=-0. 1;

rect=[-0.3,0.7,0.7,2.8];
isoview(-0.3,0.7,0.7,2.8);

contourf (xg, yg, z_2 155944 141224, 16) ;
xset (' colormap’, jetcolormap(16)) ;
Zmin=min(z_2_155944 141224) ;
7max=max (z_2_ 155944 141224) ;
colorbar (Zmin, Zmax) ;

Y=ones (101, 1) ; Y16=1. 6%Y; Y19=1. 9%Y;
plot2d(xg, Y16) ; plot2d(xg, Y19);
title(’2_155944(980gal) -
1_141224(50gal)’ ) ; xlabelCX');
ylabelCY');



