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Image Reconstruction of Dielectric Pipes by using
Levenberg-Marquardt and Genetic Algorithm
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Abstract

Several dielectric pipes buried in the lossy half space are reconstructed from the scattered fields measured
along the interface between the air and the lossy ground. Iterative inversion method by using the hybrid
optimization algorithm combining the genetic and the Levenberg-Marquardt algorithm enables us to find the
positions, the sizes, and the medium parameters such as the permittivities and the conductivities of the buried
pipes as well as those of the background lossy half space even when the dielectric pipes are close together.
Illposedness of the inversion caused by the errors in the measured scattered fields are regularized by filtering
the evanescent modes of the scattered fields out.
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Fig. 1. Geometry.
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Fig. 2. Iterative Reconstruction Algorithm.
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Table 1. Reconstructed results of two cylinders

buried and separated by .04 in the

ground.
. .+ Original
Noiseless |10 % noise rigina
value
center x| 1.994 [m] 1.988 [m]) | 2.0 [m]

center yy | =1.993 [m] | -1.95 [m]|-2.0 [m]

Cylinder 1} ragius a| 0.98 [m] | 094 [m]| 1.0 [m]
&1 778 | 8328 80.0
o 0.03 [S/m] | 0.03 [S/m]| 0.1 [S/m]

center x3| ~2.00 [m] | -2.00 [m] | -2.0 {m]

center y; | —2.02 [m] | -2.04 [m] | -2.0 [m]

Cylinder 2| radiug g, 1.02 [m] 1.03 {m] 1.0 [m]

€2 773 83.19 80.0
o2 0097 {S/m} | 0.044 {S/m}! 0.1 [S/m]
Eb 6.01 6.0 6.0
Earth » ; 3
medium | g, 9.8x10 1X10 1.0%10
[S/m] [S/m] [S/m]
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Table 2. Reconstructed results of two cylinders
buried and separated by 0.1 A in the
ground.

Original
value
center x; | 1.077 [m] | 1.15 [m] 1.1 [m]
center y; | =191 [m] |[-1.71 {m] |-2.0 [m]
Cylinder 1| radius @| 091 [m]| 0.767[m] 1.0 [m]
€1 68.3 93.5 80.0
o1 0.5 [S/m}| 043 [S/m] | 0.1 [S/im]
center x; | —1.095 [m] | -1.09 [m] |-1.1 [m]
center y, | —1.896 [m] | -2.05 [m] |-2.0 [m]
Cylinder 2| radius a;| 0.93 [m] 1.077 [m] 1.0 [m]

Noiseless | 10 % noise

&2 89.9 91.2 80.0
2 0.5 [S/m] | 0.019[S/m] | 0.1 [S/m]
&b 5.93 5.98 6.0
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1.44 x 10" 1.4x10 1.0x10
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