A METHOD FOR ESTIMATION OF COMPLEX
PERMITTIVITIES OF 3-D INHOMOGENEOUS
BIOLOGICAL BODIES

(SOFTWARE DEVELOPMENT)

Thesis is presented in partial fulfilment for the award of the

Bachelor in Electrical Engineering (Honours) of
INSTITUT TEKNOLOGI MARA

sl iee A B




ACKNOWLEDGEMENTS

All praise be to Allah, the Beneficient, the Merciful. It is wish the deepest sence of
gratitude to Allah who has given me the strength and ability to complete this project
and the tesis as it is today.

I am obliged to Dr. Deepak Kumar Ghodgaonkar ( Project Advisor ) for his
comments and ileas behind this project, without him, this project probably would not
have been successful.

I also would like to thank to Mrs. Maznita, mathematics lecturer who explain about
Fortran programing which is used in this project. Special thanks to numerous friends
and classmate for their understanding and made important contributions to the
compietion of this thesis. Finally, I would like to express my special gratitude to nry
family for their inspiration and invaluable support, along the duration of my studies
and until this thesis is completed.



ABSTRACT

Complex permittivities are estimated for a 36-cells model which represent the chest
portion of the block model of man by using moment method formulation of the electric
ficld integral equation.. The saline/ water can be used as a surrounding medium to get
a lower error in calculated complex permittivitics as compared to the air, on account of
batter matching of energy to the biological body. The inverse problem can solved for
a small number of buried cells but become illposed and umsolved for large number

of buricd celis.
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CHAPTER1

1.0 INTRODUCTION

Estimation of complex permitivities of a biological body in vivo may be useful
for many biomedical applications. Electromagnetic imaging , if feasible would
be advantageous as compare to X-rays, usc of radioactive isotopes, etc., on
account of relative safety of nonionizing radiation. Knowledge of the spatial
distribution of complex permitivitics (s*s) would be uscful in individuallizing
the electromagnetic hyperthermia regimen for cancer therapy. Electromagnetic
imaging is of inferest for broder nonbiomedical application as well, c.g., for

In X-ray imaging tcchnique, the propagation beam is well-collimated and thercfore
casy to manipulate but the scattering and diffraction of clectromagnetic waves for
inhomogeneous bodies is very complicated. Some examples are a layer medium[10],
a perfectly conducting cylinder{11] and a lossless dielectric cylinder{12). These can
be simulate using the moment-method solution of the electric ficld integral equation

(EFIE).

In the previous paper{1} we have developed an algorithm for cstimation of € * s of
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a N-cell body from the knowiedge of scattered clectric field ( £ ) at N receiver
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locations, incident clectric ficlds at N-cell centroid location ( £ ), cell sizes, cell



