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Imaging Reconstruction of Embedded Complex Objects Base on Ultra
Wide-Band System.
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We propose a method for solving the inverse
scattering problem which of a two-dimensional
(2-D) homogeneous dielectric cylinders with
unknown cross section coated on a circular
conducting cylinder embedded in three-layered
material medium. Finite difference time domain
method (FDTD) is
electromagnetic wave inside the complex object
for the Ultra Wide-Band (UWB) communication

system. The transmitting antennas are located in

used to solve the

the top layer to illuminate the complex cylinder
which is buried in the second region. The
scattering fields are collected by receiving
antennas only in the top layer. The measured
scattering fields are compared with the calculated
fields obtained by our developed FDTD code.
Genetic algorithms are then used to transform the
inverse scattering problem into an optimization
one. By properly processing the scattered field,
some EM properties can be reconstructed. Ones
are the relative dielectric constant and shape of the
dielectric object, the others are the location and
radius of the circular conducting cylinder. Finally,
the original images are compared with the
reconstructed images to verify the reconstructed
quality.

This method is tested by several numerical



examples, and it is found that the performance of
the GA is robust even for reconstructing the
complex scatterers. Numerical results show that
satisfactory reconstruction has been obtained.
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