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Abstract

A microwave incoherent imaging method for a conducting cylinder by using multi-frequency
time-harmonic field is presented in this study. In this paper. an incoherent intensity pattern
of the conducting cylinder is obtained by averaging out the multi-frequency intensities of the
coherent field such as the time-harmonic field scattered from this cylinder. This phenomenon
is shown numerically in scattering by a conducting circular cylinder illuminated by the
time-harmonic plane wave, and is interpreted analytically by the mutual coherence function
defined as a frequency-averaged intensity of the time-harmonic fields in the frequency domain.
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Fig. 1. A conducting circular cylinder illu-
minated by the time-harmonic plane
wave.
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Fig. 3. (a) Average Intensity patterns scattered from the conducting circular cylinder of 1
meter radius in a dielectric medium of e, =2 at x,=4m for the center frequency of
1600 MHz and the bandwidth of 200 MHz by the interval of 10 MHz, (b) average
intensity patterns scattered from the conducting circular cylinder at x,=4m for the
center frequency of 1600 MHz and the bandwidth of 3200 MHz by the interval of 10
MHz. (¢) average intensity patterns scattered from the conducting circular cylinder at
x,=4m for the center frequency of 3200 MHz and the bandwidth of 200 MHz by the
interval of 10 MHz. and (d) average intensity patterns scattered from the conducting
circular cylinder at x,=8m for the center frequency of 1600 MHz and the bandwidth of
200 MHz by the interval of 10 MHz.
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