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Abstract

In this paper, an incoherent imaging of a high-contrast cylindrical cavity illuminated by the

time-harmonic cylindrical wave is obtained via the back-projections of the incoherent intensity
patterns, which is acquired by averaging out the multi~frequency intensities of the total electric field
scattered from this object in the cross-borehole measurement configuration. Multi-frequency effect
is shown numerically and is interpreted analytically by the mutual coherence function defined in the
frequency domain. This imaging method is validated by imaging high—contrast cylindrical cavities

and the conditions to get better image are investigated.
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measurement configuration; (a) the parallel
measurement and (b) the offset mea-

surement.
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Fig. 7. (a) Average intensity patterns scattered
from the air cylinder of 1 meter radius in a
lossless dielectric medium of ¢,= 2 at the
incident angles of 0°15°,30°, and 45° for
the frequency band of (100 MHz300 MHz)
by the interval of 10 MHz in the case of
%= 75 m and x,= 75 m, (b) average
intensity  patterns  scattered from the
cylindrical cavity in a lossy dielectric
medium of &,= 2 and ¢ = 0001 §/m in
the case of x,= -75 m and x,= 75 m, (¢)
average intensity patterns scattered from the
cylindrical cavity in a lossless dielectric
medium of ¢,= 2 in the case of x,= b m
and x,= 5 m, and (d) average intensity
patterns scattered from the cylindrical cavity
in a lossy dielectric medium of e, = 2 and
o= 000l 5/m in the case of x,= -5 m
and x,= 5 m.
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(a) Incoherent imaging and its equi-
intensities of the air cylinder of 1 meter
radius in a lossless dielectric medium of e,
= 2 obtained from average intensity patterns
for the frequency band of (100 MHz300
MHz) by the interval of 10 MHz at the
incident angles of 0°, =+15°, #30°, and
+45° in the case of x,= -75 m and =x,
75 m, (b) incoherent imaging and its
equi-intensities of the cylindrical cavity in a
lossy dielectric medium of e,= 2 and ¢ =
0.00L &/m obtained from average intensity
patterns in the case of x,= -75 m and =x,
= 75 m, (c) incoherent imaging and its
equi-intensities of the cylindrical cavity in a
lossless  dielectric medium of e,= 2
obtained from average intensity patterns in
the case of x,= -5 m and x,= 5 m, and
-(d) incoherent imaging and its equi-
intensities of the cylindrical cavity in a
lossy dielectric medium of e,= 2 and o =
0.001 &/m obtained from average intensity
patterns in the case of x,= -5 m and «x, =
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