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Pseudo-inverse Iterative Denoising Method for Object Reconstruction of
Ghost Imaging
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Abstract: Combining Pseudo-inverse Ghost Imaging (PGI) with iterative denoising of ghost imaging, a
pseudo-inverse iterative method was proposed for object reconstruction of ghost imaging. This method
employed the reconstructed results of PGI as the initial values and selected an appropriate threshold value
correlated to the noise interference. It also used iterative operation to approach the actual noise
interference, and enhanced the Peak Signal to Noise Ratio (PSNR) of the reconstructed images by
suppressing the noise in the end. By using PSNR and correlation coefficient (CC) as the yardstick, the
reconstructed results of Pseudo-inverse Iterative Ghost Imaging (PIGI) were compared and analyzed with
those of Differential Ghost Imaging (DGI) and PGI. The simulation experiment results show that the
PSNR of the pseudo-inverse iterative method is about 1. 0 dB and 3. 1 dB higher than those of PGI and
DGI respectively, and it's CC and visual effects are also improved compared with PGI and DGI, which
verify the validity of this method.
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Table 1 Compared with PGI and DGI, the average PSNR increments of PIGI
“Ji” “ Ilin” hDaN HXue”

A (PSNR)p p/dB 0.948 2 0.903 0 1. 066 2 1.086 4
A (PSNR) p—p/dB 3.107 4 3.346 1 3.135 6 3.178 4
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2 N

Table 2 CC between the originals and the reconstructed results of three methods under different measurements N

The number of measurements N

400 500 600 700 800 900 1 000 1100
DGI 0.784 2 0.804 9 0.829 3 0.841 5 0.853 0 0.857 1 0.859 9 0.863 4
“Ji” PGI 0. 890 5 0.908 0 0.922 1 0.933 5 0.942 0 0. 950 6 0.955 9 0.962 7
PIGI  0.8911 0.9165 0.9324 0.9448 0.9513  0.9595  0.9643  0.969 6
DGI 0.714 4 0.746 3 0.768 1 0.788 6 0.799 3 0.806 8 0. 809 6 0.816 4
“Li” PGI 0.844 3 0.863 1 0. 880 4 0.894 8 0.905 5 0.917 5 0.925 4 0.933 4
PIGI 0.850 9 0.876 2 0.895 8 0.910 6 0.919 9 0.9317 0.938 0 0.943 8
DGl  0.7983 0.8190 0.8328 0.8412 0.8477 0.8541 0.8601 0.8645
“Da” PGI 0.905 5 0.919 8 0.9310 0.940 1 0.946 9 0.954 7 0.959 3 0.962 8
PIGI 0.906 2 0.924 8 0.941 9 0.9511 0.957 1 0.963 8 0.968 2 0.971 4
DGI 0.762 5 0.778 5 0.796 9 0.808 4 0.814 3 0.818 3 0.822 8 0.825 5
“Xue” PGI 0.848 1 0.877 1 0.892 2 0.902 1 0.913 4 0.923 2 0.931 2 0.939 2
PIGI 0.855 9 0. 886 6 0.907 1 0.918 5 0.930 3 0.9387 0.945 9 0.952 4
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