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Compressive Sensing imaging technology based on metamaterial

BAI Jiajun, CHEN Qiang, CHEN Liang, FU Yunqi
(School of Electronic Science and Engineering, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: A simple and rapid imaging system based on metamaterials and Compressed Sensing(CS)
theory is designed, which can be used in millimeter wave and THz imaging with a simple structure and
good portability in different frequency bands. The system has a single-channel imaging aperture composed
of metamaterial structure Complementary Electric-LC(CELC) unit, then the information can be compressed
on the physical layer. Because of the irrelevance of aperture's radiation characteristics under different
frequencies, the frequencies are swept to achieve multiple measurements. By using the Two-step Iterated
Soft Thresholding(TwIST) algorithm, the scenes are reconstructed. The imaging aperture designs of K-band
and terahertz band are completed as well as the simulation test of imaging in K band. For a 40 ¢cm imaging
aperture, a range resolution of 4.6 cm and an angular resolution of 1.3° can be reached theoretically.
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Fig.6 S-parameter of the aperture with 41 CELC units
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(b) S-parameter of the aperture with single CELC unit in THz band
Fig.5 S-parameter of the aperture with single CELC unit
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(a) reconstructed result of single target at a distance of 3.5 m
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(b) reconstructed result of two targets

Fig.9 Reconstructed results
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