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Standoff Fully-Polarimetric Holographic-Radar-Imaging Experiments in
Terahertz Regime for Concealed Target Detection

Jing Wen”, An Jianfei, Jiang Ge, Cheng Binbin, Zhang Jian
Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang , Sichuan 621999, China

Abstract In this study, fully-polarimetric information is introduced to a standoff holographic imaging system. A
0.14-GHz fully-polarimetric wideband radar is designed for detecting concealed targets in a standoff fully-
polarimetric holographic-radar-imaging experiment. The low-entropy polarization scattering of concealed targets is
analyzed through the target-polarization decomposition method, and the average polarization scattering mechanism is
investigated at different irradiation angles. The experimental results show that in the 0.14 THz band, the covering
by the typical clothing materials is found to alter the speckle pattern of the background clutter, but has a negligible
impact on the polarization scattering of a strongly scattered echo target. The polarization scattering entropy of the
artificial target is smaller than that of the background clutter. The main scattering mechanism of a model pistol is
the low-entropy surface scattering from its smooth surface, in which the inclined stripes on the sleeve contribute to
the low-entropy multiple scattering, which is the main source of the cross-polarization echo of the target.

Key words  terahertz technology; holography; concealed target detection; standoff imaging; terahertz imaging;
polarimetric target decomposition
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Fig. 6 Normalized maximum projection imaging results by polarization decomposition based on Pauli basis.
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