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Abstract: High-quality ghost imaging (GI) at low sampling rate is of great importance for scientific research
and practical applications. Therefore, the reconstruction of high-quality images under low sampling rate con-
ditions remains the focus of GI research. In this paper, a high-quality passive compressive ghost image recon-
struction algorithm was proposed, called PCGI-LRC. Based on the assumption that the matrices stacked
with nonlocal similar blocks of an image have low-rank and sparse singular values, a joint iterative solution of
the least squares problem was demonstrated theoretically and experimentally and the low-rank approximation
problem of the nonlocal similar blocks can achieve high-quality ghost images under low sampling rate condi-
tions (6.25%-50% ). Moreover, the experimental results show that the proposed algorithm outperforms the
GI based on sparse basis constraints (GI-SBC) and GI based on full variational constraints (GI-TVC) algo-
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rithms regarding peak signal-to-noise ratio (PSNR) , structural similarity coefficient (SSIM) , and visual ob-

servation. Information of the target is preserved while the reconstruction noise is suppressed ; the PSNR is

improved by more than 1. 1 dB and the SSIM improvement is higher than 0. 04 dB.
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Tab.1 Comparison of reconstruction effects of different ghost imaging algorithms

Rate=0.062 5 Rate=0. 125 Rate=0. 25 Rate=0.5

Algorithm
SSIM PSNR/dB MSE SSIM PSNR/dB MSE  SSIM PSNR/dB MSE SSIM PSNR/dB MSE

GI-SBC(OMP) 0.1184 16.3960 0.1491 0.1389 16.8925 0.1330 0.1413 17.0121 0.1287 0.1472 17.8632 0.106 3
GI-SBC(FISTA) 0.0790 14.5722 0.2269 0.0926 15.5353 0.1818 0.1056 16.4482 0.1473 0.1233 17.7524 0.109 1
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GI-TV(GISCNL) 0.1041 17.6621 0.1114 0.1134 17.7310 0.1096 0.1150 17.9501 0.1043 0.1158 18.0268 0.1024

PCGI-LRC 0.1472 18.7515 0.0868 0.1526 18.7849 0.0860 0.1563 19.1784 0.0786 0.1535 19.1646 0.0788
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