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[Abstract] Millimeter wave radar imaging has the advantages of short wavelength, high resolution and

low power consumption, so it has an important application prospect in the perception of complex urban
environment all day and all weather. However, when the compressed sensing sparse imaging method is
applied to the NLOS scene directly by millimeter wave radar imaging technology, there are problems of
large data computation and high hardware storage requirements. Aiming at the high time and space
complexity of non—line—of—sight target imaging methods, this paper proposes a sparse imaging method
based on RM kernel function for non—line—of—sight target with millimeter wave radar. Firstly, the
non—line—of—sight echo signal model is established through the geometric model of non—line—of—sight
3D typical scenes, and the theoretical resolution of non—line—of—sight imaging is derived. Secondly, the
prior information of building layout is obtained through preliminary two—dimensional imaging, and the
non—line—of—sight target imaging and position correction are completed by using a fast iterative
threshold contraction imaging algorithm based on RM kernel function. Finally, the 1—bit quantization
technique is introduced and its influence on non—line—of—sight imaging is analyzed. The imaging
performance of the proposed algorithm is analyzed in practical experiments, and the results show that
compared with the orthogonal matching tracking algorithm, the proposed algorithm can greatly shorten
the imaging time while ensuring the imaging quality. In addition, the proposed algorithm can effectively
image non—line—of—sight targets by utilizing 1—bit quantized echo data, and significantly reduce the cost
of data storage and transmission.

[Key words] non—line—of—sight imaging; millimeter wave radar; RM kernel function; compressed

sensing; 1 bit quantization
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