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The input data for this program are the electrical voltage differenes at 64 lattice points (8 X
8) of damage detection system under the multi-layer protection sheets of waste storage land.
The first plot is 3 dimensional stick diagram of the intensities. The 64 intensities versus X or
Y-Coordinates are fitted with multi-order polynomial and gaussian curves. The peak position
of the best fitted curve is determined. These optimized two curves are combined to plot
3-dimensional surface diagram and contour diagram to visualize the calculated leak point. This
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computer program is written by Visual C++ 60. Each module is produced by one of classes of

object—oriented programming language. Therefore, the maintenance and modification are fairly
easy for improvement of this windows software.

1. Introduction

covered with several layers of complex vinyl

sheets to prevent the liquid solution from the
garbages to npenetrate the soill ground for

environmental protection. But, sometimes the
vinyl sheets can be damaged by sharp material,
and bad liquid waste will contaminate the soil
and water nearby under the land. In order to
detect the exact damage location after piling up
the garbages, the system which measures the
electric voltage differences between above and
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below the complex vinyl sheets is installed

before the operation of the disposal land. The
electrical voltage differences at 64 lattice points
(8X8) of damage detection system under the
multi-layer protection sheets of proto-type sand
storage pond are measured from the interface in
PC. Then, this C++ programl) read the voltage
intensity data, plot them as 3-dimensional stick
diagram. And the intensity versus X-coordinate
is fitted as proper functions to get the accurate

leak position.

fitted to determine the probable leak point.
The calculated X-Y coordinate, intensity and
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surfaces, and to draw 2-dimensional contour
diagram which shows different colors for each

level of intensity.

2. Flow Chart of Software(Plane.EXE)
written by MS Visual C++ 6.0

1) Read input flle(GreenSamtxt) of 64(8%8)
points.

2) Draw stick diagram of the input intesities
of sampling points.

3) Blue color means plus(+) voltage signal,
red means minus(-) voltages.

4) The diagram can be rotated in 3-Dimension.
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Fitting Intensities vs.
determine the X-leak position
1) Read input file(GreenSam.txt) of 64(8 X&)

points.
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2) Read the initial values of parameters from
a text file (FitCoeff.txt).

3) Draw the diagram of the intensities
versus X-coordinates.

4) Calculate the best fitting parameters
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\bUCJJ.lLLt:ILLb} of preset functions.
a. Gaussian function
b. n-th order polynomial }

5) Draw the fitted(calculated) curve with the
experimental date.

6) Output(save) the parameters(coefficients)
into the text file (FitCoeff.txt).

7) Save the X-leak positions with Intensities
into another file(FitPeak.txt).

3. Fitting Intensities vs. Y-coordinates to
determine the Y-leak pos1t10n
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points. -
2) Read the initial values of parameters
om a text ‘Fﬂp(p#(‘npfv fo\

r

3) Draw the diagram of the intensities
versus Y-coordinates.

4) Calculate the best fitting parameters
{coefficients) of preset functions.
a. Gaussian function
b. n-th order polynomial

5) Draw the fitted(calculated) curve with
the experimental date.

6) Output(save) the parameters(coefficients)

into the text file(FitCoefy.txt).
7) Save the X and Y-leak positions with
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Intensities into another file(FitPeak txt).

4. Probable Leak Peaks View of 3-D Surface
1) Read input file(FitPeak.txt) of calculated
leak points.
Format :@ X-coordinate, Y-coordinate,
Intensity, X-width, Y-width

2) Draw 3-dimensional grid diagram of the
leak intesities of X,Y positions.
3) The diagram can bc rotated in 3-

Dimension.

5. Contour View orfr the Leak Surface
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leak points.
Format : X-coordinate, Y-coordinate,
Intensity, X-width, Y-width

2) Draw 2-dimensional contour .diagram of
the leak intensities of XY positions with

different color for different intensity.

This computer program is written by Visual
C++ 6.0. Each modulé® is produced by one of
classes of object-oriented programming language.
Therefore, the maintenance and modification are
{airly easy for improvement of this windows
software.

Classes in this program:
1) CMainFrame ; Parent Window of Mutiple

Document Interface
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2) CChildFrame ; Child Window of Mutiple
Document Interface

3) CSampling ; Sampling Points View

4) CFitView ; Fitting Intensities vs. X-coordinates
to determine the X-leak position

5) CFit2View ; Fitting Intensities vs. Y-
coordinates to determine the Y-leak position
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Peaks 3-D Surface

7) CPlane2View ; Sampling Points 3-D Surface
8) CContourView ; Contour View of the Leak
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intengity_peak

b ity cule

itUiPw:-intensity calc(fioat 1nten51ty ealic)

=8 Plane classes
13 % CAboutDlg
w2 CChildFrame
£ 1'15 CContourView
- M® CCurveDlig
=% CDIffus eView
=% CFRZView

fleat intensity. c-9;

S/ Gaussian Cutwe; Yoyl o+ (AA{ussSqr(PI/2)))wexp(—24{ (K—Xo) /W) "2)
if{nCurve. == 1}

temp_exp = —2x{(x_intensity_calc-coeff[3])/coeFfF[2])

*»((x_intensity _calc-coeff[3]1)/coeff[21);
intensity ¢ = coeffFEB] + (coeff[1]/(coefF[2]%1.253) ymexp{temp_exp):
temp_exp = o;

For{int j = 351 < tat_coeFfF;jes)d

=% cZoomDialog P

#*% SHAPE_COLOR
E3 Globals

43 X
ég ¥ - E CPlancApp *
= &%= CPlaneDog if{nCurve == 2) /7 Znd dirder Folynomiali
= - %8 CPlaneView {
e % '%‘ CRotate \ Float pow_x_j;
% CSampleDoc Fur(.xnt J = 95§ < tot_coeff;j++)
2 CSampleFrame {
s #E CSampleVisw pow_x _j = pow(x_intensity_calc.j):
4t =% CSamplingView N intensity._c += coeffiiI*pow_x_j:
#1 = CShape s
= iFf(nCGurve == J) r/ Ird Order Folynonmial
% CTextView < .
2 CThreshould Fflvat pow._x _j_ o
L=

pow_x_j = pow({x_intensity_calc,jd;
intensity. © += cCueff[jl=pow_x_j;

34)

Intensities vs. X-coordinates to determine
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Draw1r1g3DPlane(pDC point);
aXlS(\_/DC"‘ pup
optimize(CDC *pDC, CPoint *point)
residue(pDC);

for(i-="0; 1 < tot_point; i++)
if(samplinglil.intensity > 0.0)
i

y_temp = sampling[il.y;

intensitycalc = intensity_calc(y_temp);
intensitysampling = sampling[i].intensity;
deviation = intensitysampling - intensitycalc ;
deviation2= deviation * deviation,
new_residue += deviation2;

graﬂ1pnf+' rrrar"ﬂ*rhff(nl )¢

1
[« @} iw $ 10} [234= 018 LaLlipioNy, 1,

gradient = sqrt(gradlent),
energy_plane(pDC point, gradient);
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x_pixel = samplinglk].x * ZOOM3D_X * ZOOMX * ratio + XCEN ;

y_pixel = sampling[k]intensity * ZOOM3D_Y * ZOOMY + YCEN ;
for (rx = .0; rx <= XSCAN; rx += XINTERVAL)

k=k +1;

i=0 )
x_pixel = rx * ZOOM3D_X * ZOOMX * ratio + XCEN ;
intensity_rx = intensity_calc(rx);

if(intensity.{rx > intensity_peak)

£

X_peak = rx;
intensity_peak = intensity_rx;
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v_pixel = intensity_rx * ZOOM3D_Y * ZOOMY + YCEN ;
Y\m 5,\/]‘[\‘7ﬂrr!\{v nvvnf AY2 T\;VD]\.
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pDC >LineTo(x_pixel+1, y_pixel);
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[0.06914-0.04498 - 05269 -0.01995
-0.03868 -0.04032 0.06742 0.15278 0.25808

D.08174 0.13304 0.27407 0.45580
0.05613 0.26953 0.48033 0.47847
n
0

8.16379 0.50016 0.55706 0.48034 4428

) 0.25728 0.42849 0.60603 0.66151 0:49951 0.34943 0.02231
-0.12064 -0.00400 0.16157 0.45926 0.53364 0.45883 0.34364 0.01656
€.00000 -0.00899-0.09817 0.00555 0.00625 0.006986 0.00769 0.00839
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4) 3-D Surface Diagram of fitted function(Fig. 5)
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5. Conclusion

software for finding the exact

P18 03001

Since this
location of damage under the waste storage land
is written with object-oriented programming
language (Visual C++), the compatibility and the
extensibility are good for improvement of future

upgrade.
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