
SCIENCE CHINA
Information Sciences

. Supplementary File .

Eigenvalue-based distributed target detection in
compound-Gaussian clutter

Weijian LIU1, Yuntao WU2,3*, Qing JIANG2,3*, Jun LIU4, Shuwen XU5 & Pengcheng GONG2,3

1Wuhan Electronic Information Institute, Wuhan 430019, China;
2School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan, 430205, China;

3Hubei Key Laboratory of Intelligent Robot, Wuhan Institute of Technology, Wuhan, 430205, China;
4Department of Electronic Engineering and Information Science, University of Science and Technology of China, Hefei, 230027, China;

5National Laboratory of Radar Signal Processing, Xidian University, Xi’an, 710071, China

1 More information

In this appendix, the evaluation of the detection performance of the detectors proposed in this letter
under more parameter settings is presented to reflect the effectiveness of the proposed methods in a more
comprehensive manner.

Figure A1 shows the variations of the PFAs of the detectors proposed in this letter and the MGM-D-nW
proposed in [3] under different clutter correlation characteristics (i.e., one-lag correlation coefficients). It
can be seen from the figure that the PFAs of the proposed detectors in this letter do not change with the
variations of the clutter correlation characteristics, while for the MGM-D-nW, its PFA increases as the
clutter correlation parameters increase. The reason is that the detectors proposed in this letter contain
a data whitening process, which realizes clutter suppression and thus enables the detectors to have the
constant false alarm rate (CFAR) characteristic.

The detection performance of adaptive detectors with clutter suppression capabilities is affected by the
output signal-to-clutter ratio (SCR) [1]. The detectors proposed in this letter also belongs to the category
of adaptive detectors and has clutter suppression capabilities. The essence of the superior detection
performance of the proposed detectors for highly correlated clutter is that the proposed detectors can
improve the output SCR. This factor is confirmed in Figure A2, which shows the input and output SCRs
under different one-lag correlation coefficients. The input and output SCRs are defined as
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respectively. The results in Figure A2 show that the output SCR is significantly higher than the input
SCR, especially when the clutter correlation characteristics are relatively strong. In other words, the
proposed detectors can suppress the clutter quite effectively for highly correlated clutter, thus improving
the detection performance.

Figure A3 presents the PDs of the detectors proposed in this letter and the detector MGM-D-nW
in [3] under different PFAs. This type of figure is usually called the receiver operating characteristic
(ROC) curve. It can be seen from the figure that the PDs of the detectors proposed in this letter are
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obviously higher than that of the MGM-D-nW. This is because the proposed detectors have the function
of clutter suppression, which realizes the improvement of the target detection performance in the clutter
environment.
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Figure A1 The PFAs of the detectors under different clutter correlation characteristics. N = 8, K = 4, L = 16, ν = 0.9, µ = 1.3,

and fd = 0.05.
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Figure A2 The input and output SCRs. N = 8, K = 4, βk = 2, k = 1, ..., K, and fd = 0.05.
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Figure A3 The ROC curves of the detectors. N = 8, K = 4, ρ = 0.9, L = 16, ν = 0.9, µ = 1.3, SCRout = 12dB, and fd = 0.05.
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