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Abstract

A whole-body imaging system for concealed object detection using multistatic mm-wave radar is presented. Horizontal multistatic sensing is facilitated using a patented
“blade beam” transmitting reflector antenna and a quarter-circle arc array of receivers. The blade beam reflector combines parabolic curvature in the horizontal plane with
elliptical curvature in the vertical plane to focus to a narrow horizontal slice on the object to be imaged. With only this slice illuminated, the scattered field will be due to just
this narrow portion of the object, allowing for computationally simple inversion of a one-dimensional contour rather than an entire two-dimensional surface. Stacking the
reconstructed contours for various horizontal positions provides the full object image. 3D high resolution images are generated using a two-step process. Initially, an inverse
source-based Fast Multipole Method (iFMM) provides a first approximation to the true human torso. Afterwards, the retrieved geometry is refined using the Iterative Field
Matrix (IFM) technigue. Assuming smooth variations of the human body profile, the object detection is performed by comparing the retrieved surface with a smoothed one.
Results are based on Physical Optics simulations of the human body, considering both cases with and without objects.
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