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CS-TWR Multipath Model and Fast Building Method

XIA Chaoyu'?, GAO Yuxiang'?, GUO Chunni'?, BAO Zhaohua'~’

(1. College of Communication Engineering, Chengdu University of Information Technology, Chengdu 610225, China;2. Meteorological
Information and Signal Processing Key Laboratory of Sichuan Education Institutes, Chengdu 610225 ,China)

Abstract : For the compressive sensing through-the-wall radar ( CS-TWR) , multi-path time delay estimation algorithm
based on Snell’ s law is complex and computational intensive. Based on the geometric path of electromagnetic wave prop-
agating in the wall, an effective and fast algorithm for estimating multipath time delay is deduced in this paper, which
can be used to quickly establish multipath path model to reduce imaging time. Experiments show that the proposed fast
time delay estimation algorithm is about 4 times faster than the traditional estimation algorithm. Through Segmentation-
weak orthogonal matching tracking, the B-scan image without virtual image can be retrieved, thus verifying the effective-
ness and accuracy of the proposed algorithm. And the proposed algorithm is applied to the establishment of over-complete
dictionary.

Keywords : compressed sensing ; throughthe wall radar;snell’ s law ;time delay estimation



