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Research on infrared light fog-permeable holographic imaging
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Abstract : In this paper,a holographic imaging method in a water mist environment is proposed. Firstly,an infrared la-
ser with a wavelength in the “atmospheric window” is adopted,and the fog environment is simulated through experi-
ments to investigate the effect of different fog concentrations on the holographic imaging effect of infrared light,and set
up a visible light digital holography experiment for comparison. By comparing different image quality evaluation param-
eters of the reconstructed images of infrared light and visible light,the results show that the system can be clearly im-
aged by infrared light, while the visible light digital holography system has poor imaging performance. In addition,
since the holographic reconstruction of infrared light through water mist is seriously affected by the zero level and scat-
tering , the hologram reconstruction obtained in this paper is processed by eliminating the zero level and enhancing Lee
filtering to remove the noise,in order to achieve the purpose of improving the image quality.
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Fig. 1 Through the water mist holographic imaging experimental setup
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Fig. 2 Transparent mist holographic imaging objects
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Fig. 4 Local magnification of holograms of infrared light and visible

light at different water mist concentrations
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Tab. 1 Comparison of image quality evaluation parameters of infrared light reduction

with different water mist concentrations
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Tab. 1 Comparison of image quality evaluation parameters of visible light restoration
with different water mist concentrations
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Fig. 7 Comparison of evaluation parameters of infrared light and

visible light under different water mist concentrations
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Fig. 8 Zero-level image processing results
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Tab. 3 Evaluation of noise suppression ability of

different filtering methods

Evaluation index
Method
SSI SMPI SSIM
Refined Lee filtering 0.3690 0.3713 0.7563
Lee filtering 0.4507 0.4507 0.3944
NL-mean filtering 0.7131 0.7001 0.2924
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