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(A New Microwave Imaging Technique Using a Coherent

Tomographic Scheme in Space Domain)
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Abstract

The microwave imaging technique which is mostly analyzed in the spectral domain has been
exploited the image reconstruction of object using the 2-dimensional inverse Fourier transform
so far. In this paper, a new method of microwave imaging corresponding to a coherent tomographic
scheme in the space domain is presented for the conducting objects. Also, it is shown that image
reconstruction for lines targets and conducting circular cylinder is performed by computer
simulation using the filtered-backprojection which is the reconstruction algorithm widely used in
X-ray CT. The proposed method analyzed in the space domain can reconstruct the image withcut
any problems such as interpolation and image artifact which results from the reconstruction in the
spectral domain for the symmetric conducting objects located in the origin. The image recon-
structed by the filtered-backprojection in the space domain has given the superior quality compared
with that produced by 2-dimensional IFFT using the interpolation scheme in the spectral domain.
Finally, the image of line targets using the moment-method in the space domain which does not
require the wide-band signal as the spectral domain has shown a possibility of super-resolution in
the microwave imaging.
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Intensity of Point-spread function(PSF) corresponding to a moment-method.
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{
(
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(

Fig. 6. (a
(b) Intensity of PSF corresponding to a nyquist rate sampling.
(¢) Intensity of image reconstructed from simulated data for two-line objects with the same

reflectivity corresponding to a moment-method.
(d) Intensity of image reconstruction for fig. 6(c) with the different reflectivity.
(e) Intensity of image reconstruction for fig. 6(c) corresponding to a nyquist rate sampling.

(f) Cross-sectional view of fig.6(c) at half-level cutting.
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simulated data for conducting cylinder
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(b) Cross-sectional view of fig. 7(a). at half
level cutting.
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