6% W4 AMERZS5BEFEREFER Vol.16,No. 4

2018 4F 8 A Journal of Terahertz Science and Electronic Information Technology Aug., 2018

XEHRS: 2095-4980(2018)04-0630-07

ETE4HBAA CFAR BN EN S F ik P HI M F

XK, HRE, # &
(PR R P TR%pE, W # 611731)

M OERE-—MAETELERBCOBARENS FE R LA FIHATEE L E(CFAR) E /- & 0y &
®, REBEREREETET LOMGENE, RAESR AR E AR B RIFATESERFE; &ITT
— MW ELEE SR EWCA-CFARBR N B, CHREFTRERSBETWAET, RETKERE
KR AN, HATRUITREL 2, R -—FEATELERLMNGTREE T E; 2HE4L
BUMERGEURNGHRE L., FELERXH, AHEZTUZIARKERLTEFLAGTNAEERN,
TFEGEEEM, THTEHE,

KR EEE; EHER; BN

B ES: TNISS XEKFRERD: A doi: 10.11805/TKYDA201804.0630

Application of CA-CFAR with Compressive Sensing in opportunistic radar

LIU Changyuan, MA Junhu, GAN Lu
(School of Electronic Engineering, University of Electronic Science and Technology of China, Chengdu Sichuan 611731, China)

Abstract: An algorithm based on Compressive Sensing(CS) technology is proposed, which is applied in
the opportunistic radar system, conducting Constant False Alarm Rate(CFAR) target detection. Because of
the sparseness of the target echo on the distance unit, a new CA-CFAR detector based on the compressed
domain is designed by using the compression sensing sample. In this way, the target echo can be found
without restoring the original signal. The algorithm can achieve target echo detection rapidly. And the
theoretical analysis of the detection threshold of the CA-CFAR detector on the compressed domain is
further studied. The performance of the system and the characteristic of the receiver are given. The
simulation results show that the algorithm can directly detect the low SNR signal without signal
reconstruction and cut the computation amount.
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Fig.2 Contour map of opportunistic radar signal’s ambiguity function Fig.3 Screenshot at zero delay of opportunistic radar signal’s ambiguity function
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Fig.4 Main antenna filter output with partial Fourier measurement matrix
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Fig.5 Main antenna filter output with Bernoulli measurement matrix
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Fig.6 Main antenna filter output with Gaussian measurement matrix
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Fig.7 Main antenna filter output with random sparse measurement matrix Fig.8 Output SNR of compression filter
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