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Three-Dimensional Learning-Imaging Method of Through-the-Wall
Radar with Diffraction Tomography Model

BIAN Liang', JIN Liangnian"?, LIU Qinghua'
(1. School of Information and Communication, Guilin University of Electronic Technology . Guilin 541004, China ;
2. Key Laboratory of Guangxi Wireless Broadband Communication and Signal Processing » Guilin 541004, China)

Abstract: The existing three-dimensional sparse imaging of through-the-wall radar has too much memory
required to construct the dictionary matrix with grid delay. Moreover, the uncertain threshold parameters of con-
vex optimization sparse imaging algorithms affect the quality of reconstructed images. A three-dimensional ima-
ging method of learning approximate message passing with diffraction tomography sparse model is proposed in
this paper. A three-dimensional imaging sparse model is firstly built by constructing a fast Fourier transform ope-
rator for the diffraction tomography algorithm. Subsequently, we modify the approximate message passing algo-
rithm to reconstruct its sparse solution, and map iterative process of sparse solution into a multilayer neural net-
work. Finally, we use data-driven adaptive learning of the adjustable parameters in the multilayer neural network
to achieve three-dimensional learning-imaging. Simulation and experimental data processing results show that
this method not only reduces the memory required by the system. but also avoids the impact of manual adjust-
ment of parameters on imaging quality.

Key words: through-the-wall radar; three-dimensional diffraction tomography; fast Fourier transform ope-

rator; learning approximate message passing algorithm
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