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Introduction: 

Active microwave tomography is an imaging technique which 
gives information on the dielectric properties of the body, data 
which is distinct from but complementary to other methods based 
on different radiations. Conventional microwave tomography 
systems and reconstruction algorithms are bas8d on linear 
geometries of measurement [l]. New data acquisition techniques 
applied to planar geometries allow fast imaging of large areas of 
the .body (23. However, when multiview data is required either the 
object or the sensor must be turned mechanically. Using a 
circular array and electronically scanning the transmitting 
antenna allows multiview measurement with no mechanical movement. 
Although reconstruction -algorithms become more complicated, the 
procasing time, using FFT techniques, is kept in the same order 
of magnitude as in the linear case. 

System Description: 

The sensor is a multiplexed 64 element cylindrical array, with 
a useful diameter of 20cm (Fig.1). The array and the body to be 
measured are immersed in water for matching purposes. The 
diffracted fields produced by 64 different incidences or views, 
are measured with a low noise coherent receiver. For an incident 
power less than O.lmW/cm2, the acquisition t h a  is around 3 secs. 
The digitized data is fed to the microcomputer (HP320), and the 
image is reconstructed in about 30s. The working frequency is 
2.45 GHz, giving a good compromise between rasolution (7") and 
losses. 

Algorithm Philosophy: 

The reconstruction algorithm is based on the Born 
approximation. The spectrum of the plane wave induced currents 
in the object is obtained from the measurements on a circular 
line with a cylindrical wave illumination. This is realized with 
a double convolution operator, efficiently implemented as a 
double product in the spectral domain. In this way, the problem 
is reduced to a conventional reconstruction in linear geometries 
where the spectral domain of the object is filled in arcs of 
radius KO, where KO is the wavenumber in the embedding medium 
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Experimental Results: 

Fig.2 shows the arrangement of a preliminary experiment to 
estimate the temperature sensitivity of the system. A plastic 
tube lmm thick and 8ra internal diameter is placed along the 
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array axis. Water from an external temperature regulated tank 
is pumped through the tube, maintaining the surrounding medium 
at 26 * C O  Fig. 3 shows the differential reconstructions 
corresponding to three temperature changes. The temperature 
resolution .was experimentally found to be 0.S'C for a 
centrally located tube. 

Fig.4 shows the permittivity reconstruction of a human 
forearm cross-section. Although at the moment the absolute 
values recovered are conditioned by the validity of the Born 
approximation, the image shows the correct position of the 
bones. Recent results will be presented which show the 
potential of this technique for differential imaging of 
blood-flow, .in addition to initial absolute and differential 
images of complex head phantoms. 

ConcLusions and future directions: 

A cylindrical system is an efficient option to obtain 
multiview data i f r  microwave tomography. This technique is 
potentially applicable to functional (differential) imaging 
and S$agnostic (absolute) imaging with an appropriate spatial 
resolution and imaging time. However due to the approximations 
used in the reconstruction prOC8dUreS, the images do not 
accurately represent the permittivity values. Our present work 
is concerned with more experimental activity to explore the 
applicability of both differential and absolute modalities, 
and with the research on new algorithms for high contrast 
objects . 
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