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Research on compressed sensing imaging of millimeter wave

synthetic aperture radiometer

Zhang Bin,Zhang Sheng, Chen Jianfei’
(College of Electronic and Optical Engineering, Nanjing University of Posts and Telecommunications,

Nanjing, 210023, China)

Abstract: The millimeter-wave Synthetic Aperture Imaging Radiometer (SAIR) is a kind of imaging sensor for near
field with high resolution and sensitivity, but the SAIR receivers’ number is very large and the system is too complex,
which affect it's application in practice. To take the advantage of the sparse visibility function to accurately reconstruct a
high resolution image, which is one of the focus of research, the paper has led the CS (Compressed Sensing) into the
process of SAIR sparse sampling reconstruction, and proposed a fast and accurate method that is CS-LO0 inversion
algorithm in a two-dimensional fast imaging model for SAIR. CS-LO inversion algorithm references the SLO algorithm
to solve the 2-D synthetic aperture inversion model of /,-norm, which is used to efficiently reconstruct the target bright-
temperature image. At last, compared with the traditional CS inversion algorithm, the experimental simulation shows
that the CS-L0 algorithm can achieve image reconstruction with higher imaging accuracy and inversion speed from less
visibility sparse samples.
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Fig.1 Synthetic aperture imaging model
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Table 1 Simulation parameters of simulation model
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(a) 50X 50 sampling matrix, (b) 60X 60 sampling matrix,
(c) 70X 70 sampling matrix, (d) 80X 80 sampling matrix,
(e) 90X 90 sampling matrix
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Fig.3 Inversion results of traditional CS inversion

method
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(a) 50X 50 sampling matrix, (b) 60X 60 sampling matrix,
(c) 70X 70 sampling matrix, (d) 80 X 80 sampling matrix,
(e) 90X 90 sampling matrix
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Fig.4 Inversion results of CS-L0 inversion method
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