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Experimental Study on Super-Resolution UWB Radar Imaging
Algorithm Based on Extended Capon with Reference Signal Optimization
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Abstract Near field radar employing UWB signals with its high range resolution is used for various sensing ap-
plications, such as a robotic or security sensor applicable even in a blurry vision. As one of the most promising
radar algorithms, the RPM (Range Points Migration) has been proposed, which achieves fast and accurate surface
extraction, even for complex-shaped objects by avoiding the difficulty of connecting range points. However, in the
case of a more complex target with convex and concave edges on its surface, it still suffers from an image distortion
caused by multiple interference signals, including a scattered waveform deformation. As a substantial solution, this
paper proposes a novel range extraction algorithm by extending the Capon method. This algorithm combines a ref-
erence signal optimization with the original Capon to enhance a range accuracy or resolution, into which a deformed
waveform model is introduced. The results obtained from numerical simulations and experiment exemplifies that

super-resolution UWB radar imaging is possible, even for an extremely complex-shaped target, including edges.

Key words UWRB radars, Frequency domain interferometry, Capon method, Reference signal optimization, Su-

per-resolution imaging beyond wavelength
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