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ABSTRACT 

•During the past 10 years, many papas have been pubüshed about solving inverse 

scattering matrix próbkms and complex penmttivitics of biologtcal body.To estimate 

complex pennitlivilies requires the inversion of scattering matrix which relates polarization 

currents inside me body to scattered electric fields onbode the body. This paper developed a 

computational efficiency method for block diagonalization of scattering matrix using one, 

two and three plane of symmetry for solving the complex pennittivities of 3-D 

inhomogenous htological body. In this project, we describe a computer using FORTRAN 

77 for calcuiabon. 
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CHAPTER 1 

1.0 INTRODUCTION 

Estimation of complex penmtttivitics of biological body in \ivo inay be useful for many 

apphcatkms. Etectrotnagneoc imaging, if feasible, woukl bc advantageous as compared to 

X-rays, use of radioactive isotopes, etc on account of relative safety of nomomzmg 

radiatian[l]. Knowledge of the spaaal ójstribution of complex peimittivmes (E*S) coüld 

be useful in indmduatising the dectromagnetje hypertheraria legtmens forcancer 

thcraphy. Elcctromagnctic imaging is of interest for broader nonbiologtcal application as 

weH, e.g. for non-desfracfive testing, geophysical expioration, etc. 

A short dipole(2h=0.1 X, =2cm, where Xt is the wavelength in the surroundmg medium) 

is usedasa transmitter and islocated in the front or back side of the body. Frequencks 

in the range of 50-450 MHz have beenseketedbecausetheygive significant depfhs of 

penetration in biological bocties. We haveamved at Ihree important conchisions 

aboutfl] estimation of e's of biological bodies : 

1. Errorsin estimatesof e*s for a biological body are reduced significanny by 

using saline/water as the surrouiKlmg medium ramer m 

matchmg of eneigyto the biological body. 

2. In esttmatingof e's of the human chest, me rest of the body can be ignored 

because of me near-fields nature of the fflnmmation sources, parbcularhy if 

saline/water is used as the surroundmg medium. 
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