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A generalized three dimensional global analysis technique is presented for 
Monolithic Microwave Integrated Circuit (MMIC) structures based on a full wave 
approach using integral equation techniques. The MMIC structures are taken to have 
an arbitrary geometry consisting of orthogonal parallelepiped blocks having specific 
electrical characteristics. Then an integral equation method is employed to obtain a 
rigorous formulation. The use of Green’s function theoretic approaches provides a 
generalized formulation allowing modeling of arbitrary geometries. The numerical 
solution of the corresponding integral equations is obtained by using a Galerkin 
technique leading into a highly numerical solution. The modeling of two port MMIC 
is achieved by considering the connection of the three dimensional circuit structure 
into input – output microstrip lines. A novel approach to treat the incident – reflected 
and transmitted waves at the input and output microstrip lines is proposed based on 
singular integral theory. Numerical results are computed for a specific structure and 
presented.  
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By applying of numerical models the performance analysis of frequency encoded 
fiber optic CDMA techniques for using in LANs is presented. The possibility of 
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Development of an Electrical Impedance Tomography System: Data Collection 
and Reconstruction Algorithm 
G. A. Kyriacou, P. M. Bonovas, C. S. Koukourlis and J. N. Sahalos  17 
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"computer", the "laboratory or in-vitro" and the "clinical or in-vivo" with an 
increasing difficulty. This work deals with the first two of them. First the EIT basic 
principles are reviewed and later both the measurements - data collection and 
reconstruction algorithm procedures are explained. The development of resistive 
network and the tank laboratory phantom as well as the comparison of the measured 
and calculated results is then considered. Finally, reconstructed images from both 
laboratory phantoms are presented and compared against the target models. 
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The modified method of auxiliary sources (mMAS) is applied for the analysis of 
planar microstrip antennas. The principle idea of mMAS is based on the concept of 



assuming auxiliary unknown current and charge density distribution on an auxiliary 
surface, which is usually taken to be conformal to the real surface. Applying the 
current contribution law the charge density is determined out of the current 
components flowing on the auxiliary surface. The respective boundary conditions on 
the conductors and the substrate material are utilized to solve for the auxiliary 
current on the auxiliary surface. The substrate material could be lossless, loss or 
inhomogeneous dielectric as well as complex material. Numerical results are 
presented for planar microstrip antenna cases, concerning near field and far field 
calculations. The validation of the results is confirmed by the satisfaction of all 
appropriate boundary conditions. 
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An unequal error protection ( UEP ) modulation scheme using star 16-level quadrature amplitude 
modulation ( QAM ) is proposed. The proposed UEP 16-QAM scheme allows efficient source-matched 
digital transmission over fixed microwave radio channels with 4 b / s / Hz throughput. Comparisons to 
other 16-QAM schemes are given along with  performance results on a Gaussian channel.     
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