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ABSTRACT

This thesis proposes an implementation of electrical impedance tomographic image
reconstruction algorithm. Based on the finite elements method, the node voltage distribution
which the boundary value is the small current injected through the cross-section is calculated. The
Newton-Raphson method is used in this work for varying the resistivity distribution fitting to the
set of outer node voltage measured. Two new finite elements models with irregular discretization,
each clement has equal size, and the inner element is larger, are proposed in this thesis. By
simulation, the models provide better results of distinguishability compared with the classical
model. The performance of two techniques in data collection, neighboring and opposite method
run with the models are also compared. Finally an algorithm of 3-D model is proposed with some

results obtained from a saline solution phantom compared with the 2-D algorithm.
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MANHIN A

TisunsugoamnddmTuudaumsiFaudu (linear equation)

/* R = number of elements */
int Linear_LU(double A[R][R], double B[R], double X[R])
// linear equation : AX =B
// input : A[R][R], B[R]
// output : X[R]
{
double LU[R][R], Y[R];
inti, j, p;

double m, sigma_ax;
Doolittle (A, LU); // change [A] to [L], [U]

/*Lower L(Ux)=Ly=0b*
Y[0] = B[0];
for(i=1; i<R; i++)
{
sigma_ax = 0;
for(j=0; j<i; j++)
sigma_ax += LU[i](j] * Y[j];
Y[i] = (B[i] - sigma_ax):

/* Upper Ux =y */
p=R-1;

X[pl = Y[p] / LU[pl(p];
for(i=R-2; i>=0; i--)

{

sigma_ax = 0;



for(j=i+1; j<p; j++)
sigma_ax += LU[i][j] * X[j];
X[i] = (Y[i] - sigma_ax) / LU[i][i];

return 0; //ISUCCESS

int Doolittle (double A[R][R], double LU[R][R])
// input : A[R][R]
// output : LU[R][R]
{
intj, k, s, t;

double temp;

for(k=0; k<N; k++)
LU[0][k] = A[0][k]; /ha

for(j=1; j<N; j++)
LU[jlio] = A[j][0] / LU[0][0]; /lm

for(t=1; t<N; t++)
{
// t means j.
for(k=t; k<N; k++)
{
temp = Alt][k]; /hu

for(s=0; s<t; s++)

temp -= (LU[t][s] * LU[s][k]);

LU[t][k] = temp;

/ha
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// t means k.

for(j=t+1; j<N; j++)

{
temp = Aj][t]; //m
for(s=0; s<t; s++)
temp -= (LU[j][s] * LU[s][t]);
LU(jI[t] = temp / LU[t][t];
}

return 0;

/fm

/lm
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MANUIN 3

o 7] d
TUsunsugoamMF T NS U U aved Band matrix

/* N = number of nodes */
int Inverse_Gauss_Band (double A[N][N], double X[N][N], int BW)
// input : [A], BW(bandwidth)
/I output: [X] = inverse of [A]
{
inti,j, k, p;

double m;

/* initial X <--1 %/
for(i=0; i<N; i++)
{
for(j=0; j<N; j++)
X[l = 05
X[l =15

/* forward */
for(k=N-1; k>(N-BW-2); k--)
for(j=k-1; j>=(k-BW-1); j--)
{
m = A[jl(k] / A[k][k];
for(p=k-BW; p<k; p++)
Aljllp] = m * Alkl[p];
for(p=k; p<N; p++)
X[jllp] -= m * X[Kk][p];

for(k=(N-BW-2); k>0; k--)
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for(j=k-1; j>=0; j--)
{
m = A[jl(k] / A[k][k];
for(p=0; p<k; p++)
Aljllp] = m * A[K][p];
for(p=k; p<N; p++)
X[j1lp] -= m * X[k][p];

if(A[0][0] == 0)
return -1; //ERROR

/* backward */

for(k=1; k<N; k++) // for each row of A (main diagonal)
{
p=k-1;
for(i=k; I<k+BW: i++) // for each row to eliminate(to ZERQO)

{
m = Ali][p] / Alpl[p];
for(i=0; _]<N1 j++)
X[l = X([pl(j] * m;

} N
for(j=0; j<N; j++) // set diagonal of A to 1
XI[plli] /= Alplipl;
}
k=N-1; /I set diagonal of A to 1 for the last row

for(j=0; j<N; j++)
XI[k](j1 /= AlKI[k];

return 0; //ISUCCESS
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