Imaging and detection of hidden objects behind obscuring random media
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Detection of an object behind obscuring layers is one of the importainleprs
today as it is applicable to numerous practical problems sucletastidn of
hidden objects, mine detection, and imaging through scattering balaogedia.
It has been noted that a short pulse which penetrates through obgsleyers
may be scattered by the layers and the object. Then, #higgdsignal scattered
from the object and from the layers can be separated in d@mdetherefore,
detection of the object hidden behind the scattering layer may be possible.

However, this requires the study of the interaction of a short puteerandom
media. Theoretically, this requires the study of pulse waveescgt and
propagation in random media, and the development of the generalized two-
frequency mutual coherence function. In this paper, we investigatdetection
and imaging problem. The formulation is based on the use of the tbamar
backward stochastic Green’s functions from a square array ofmitéersand
receiver elements. The second moments of the received sighala the fourth
moments which are reduced to the second moments by the use ofcthiar ci
complex Gaussian assumption. We make use of a focused apertararayaof
antennas, which emits a short pulse and receives it with focuBing.analysis is
a generalization of OCT (optical coherence tomography), SAR, antbaal
imaging.

We discuss two imaging techniques. One is the fixed focus imadiiu wives
the spatial imaging of objects at different times. The othéne variable space-
time focusing similar to SAR, OCT and confocal imaging. Weifglahe
relationship among transverse and longitudinal resolutions, the cohézagte
the shower-curtain effects, and the backscattering enhancemerd. pul$e
spread, pulse delay, resolutions, and the effects of aperture sitteedrahdwidth
are discussed, and it is shown that it is possible to distinguighrtfet scattering
from the medium scattering.



